HOLTEC
INTERNATIONAL

Holtec Center, One Holtec Drive, Marlton, NJ 08053
Telephone (856) 797-0900

Fax (856) 797-0909

October 31, 2014
John Goshen, P.E., Project Manager - Licensing Branch
Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001
Docket No. 72-1040
Certificate of Compliance (CoC) No. 1040, Amendment I
Subject:

Response to HI-STORM UMAX Amendment I 1 St Round RAIs

Reference:

[1] NRC Letter, "First Request for Additional Information for the Holtec
International HI-STORM UMAX Canister Storage System Certificate of
Compliance No. 1040, Amendment I from J. Goshen (NRC) to S. Anton (Holtec)
dated October 23, 2014
[2] "HI-STORM UMAX Canister Storage System Certificate of Compliance No.
1040 Amendment Request," Letter dated July 11, 2014 to M. Lombard (NRC)
from K. Manzione (Holtec)

Dear Mr. Goshen,
The referenced NRC letter [1] documents the NRC staff's determination that additional
information (RAI) is required to complete their safety evaluation of the HI-STORM UMAX
Canister Storage System Amendment I application.
Attachment 1 to this letter contains the RAI responses. Attachment 2 to this letter contains the
revised FSAR pages based on those RAI responses. Note that only the pages changed as part of
the responses to these RAIs are included. The full Amendment I FSAR changes were previously
submitted with Reference [2]. Attachment 3 to this letter contains the revised structural
calculation package. Attachment 4 to this letter contains an affidavit prepared in accordance with
10 CFR 2.390 requesting that Attachment 3 be withheld from public disclosure.

If you have any questions please contact me at (856)-797-0900 ext. 3951.
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HOLTEC
INTERNATIONAL

Telephone (856) 797-0900
Fax (856) 797-0909

Sincerely,

ye
Kimberly Manzione
Acting Licensing Manager,
Holtec International
cc:

(letter only w/o attachments)
Mark Lombard (USNRC)
Michelle Sampson (USNRC)
HUG Licensing Subcommittee
Holtec Marlton

Attachments:
Attachment
Attachment
Attachment
Attachment
Disclosure

I: RAI Responses (non-proprietary)
2: Revised Proposed UMAX FSAR Pages (non-proprietary)
3: Holtec Report HI-2125239 (proprietary)
4: Affidavit Pursuant to 10 CFR 2.390 to Withhold Information from Public
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Attachment 1 to Holtec Letter 5021026
Responses to HI-STORM UMAX Amendment 1, First Round RAIs
RAI 3-1: Explain accuracy and validity of values shown in Table 9.4 of HI-2125239 (Rev. 1), "Minimum
Safety Factor for the SFP under the MSE Condition."
Provide justification for using a simple ratio of peak seismic load applied to the Support Foundation Pad
(SFP) to determine the factor of safety. In the new analysis, the design basis earthquake accelerations
are applied at a new SFP level, which is at 25 feet (ft.) below grade. In the previous Generic Analysis
Model, accelerations applied were at the Bedrock level 100 ft. below grade. Demonstrate that the
approach used in the current analysis for the MSE condition (including the resulting amplification of the
seismic accelerations) is appropriate and meets the regulatory seismic analysis and design requirements.

This information is required to verify compliance with 10 CFR 72.212(b)(5).
Holtec Response: By way of clarification, we should state that the input MSE (specified by the
California Coastal Commission) is applied to the top of the grade. For conservatism, this
earthquake has been applied at the SFP level which is approximately 25 feet below grade. It is
recalled that in the original analysis the DBE earthquake (1.0g net horizontal ZPA and 0.75g
vertical ZPA) was de-convoluted from the free field surface down to the bedrock level (100 ft
below grade) using the computer code SHAKE2000. The de-convoluted earthquake motion
(0.53g net horizontal ZPA) obtained from SHAKE2000 was then applied as the control motion at
the bedrock level in the LS-DYNA soil-structure interaction (SSI) model. In the current analysis
for the MSE condition, the free field acceleration (2.12g net horizontal ZPA and g vertical ZPA)
is applied directly to the SFP level (25 ft below grade) without considering any attenuation of the
earthquake strength due to depth. The approach used for the MSE condition, which was
discussed with the NRC Staff during a public meeting on April 14, 2014, was necessitated by
the fact that the computer code SHAKE2000's veracity becomes questionable at high intensity
earthquake motions (ZPA >> 1.0g). The approach used for the MSE condition was documented
by Holtec in a letter to the NRC staff dated April 22, 2014 (ML14113A419) which formed the
basis for the SSI analysis for the HI-STORM UMAX Version MSE. Therefore, the values shown
in Table 9.4 of HI-2125239 are suitable for supporting Staff's safety determination (reinforced
by the fact that the analysis approach used to determine the seismic demand loads for the MSE
condition is conservative as compared to the original analysis for the DBE condition).
Finally, with the knowledge that the calculated seismic demand loads for the MSE condition are
conservative relative to the original results for the DBE condition, and that the ANSYS model
used in HI-2125239 to evaluate the reinforced concrete ISFSI structure is linear, the minimum
factors of safety for the SFP for the MSE condition (which are presented in Table 9.4 of HI2125239) were obtained by linearly scaling the previous results for the DBE condition according
to the seismic demand ratio. The above justification is being incorporatedin Subparagraph
3.4.4.1.2 of the HI-STORM UMAX FSAR.
RAI 3-2: Justify and demonstrate that concrete cracking will not reduce the frequencies of the embedded
structures, thereby, increasing the damping and as a result potentially decrease or increase the seismic
demand.

In previous analysis of HI-STORM UMAX, the applicant used NUREG-0800, "Standard Review Plan for
the Review of Safety Analysis Reports for Nuclear Power Plants," and the staff accepted this approach.
NUREG - 0800 endorsed the approaches described in ASCE/SEI 43-05, "Seismic Design Criteria for
Structures, Systems, and Components in Nuclear Facilities," and ASCE 4-98, "Seismic Analysis of

Safety-Related Nuclear Structures," as reasonable and acceptable to address the issue of effects of
concrete cracking on embedded structures. Similar performance characteristics apply to the concrete
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Responses to HI-STORM UMAX Amendment 1, First Round RAIs
structure in the HI-STORM UMAX MSE system, therefore, the staff finds that it can be used for this
application. The current amendment did not address the issue of effects of concrete cracking on potential
increase in seismic demand on embedded structures. The staff needs this information to verify that the
structural integrity will still be maintained.

This information is required to verify compliance with 10 CFR 72.212(b)(5).

Holtec Response: The effect of the Supporting Foundation Pad (SFP) concrete cracking was
previously evaluated for the Design Basis Earthquake (DBE) event following the guidelines from
ASCE/SE143-05 and ASCE 4-98. Table 3.4.2 of the HI-STORM UMAX FSAR lists both the

cracked scenarios (i.e., Scenarios 2 and 4) and the corresponding un-cracked scenarios (i.e.,
Scenarios 1 and 3) considered in the LS-DYNA SSI analysis. The analysis results summarized
in Table 3.4.3 consistently demonstrate that the key seismic response (i.e., the seismic impact

loading on the SFP) under the un-cracked condition is bounding. Therefore, the newly added
LS-DYNA SSI analysis performed for the Most Severe Earthquake (MSE) event to support this
amendment only considered the governing un-cracked concrete condition. The above
justification is being added to Subparagraph3.4.4.1.2 of the HI-STORM UMAX FSAR.

RAI 3-3: Provide the location of the new analysis for HI-STORM UMAX, Version MSE, Reference
Number [13] of calculation HI-2125239 (Rev. 1) and explain how this analysis has been used in this
amendment request. Provide pertinent pages of this reference, as applicable.
Reference Number [13], "Design Aids in Soil Mechanics and Foundation Engineering," Shenbaga R.
Kaniraj, is listed on page 6 of 71 of calculation HI-2125239 (Rev. 1). The application does not provide
context for the use of this reference and staff cannot evaluate its usage and impact on evaluating the
performance of the system during normal, off-normal, or accident conditions. If this reference has been
used in this amendment request, provide the information for allowing the staff to verify the validity of the
information in order to ensure the safety of the structure. If it is not used, remove the reference and
update the reference list.
This information is required to verify compliance with 10 CFR 72.236.

Holtec Response:
Reference number [13] first appeared in Rev 0 of HI-2125239. However, it is not cited anywhere
in the report, nor is it used as a source of input information to the analysis. Therefore, reference
number [13] is being deleted from the list of references in HI-2125239 Rev. 2.
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from the ISFSI pad), respectively. The key seismic response parameters obtained from the
two models using an identical boundary condition (transmitting boundary) are summarized
in Table 3.4.10 wherein the case identifier contains the letter L or S to indicate the "large"
and "small" model, respectively. These SSI results (i.e., the results for Cases 1L and 1S)
demonstrate that the large model yields a uniformly greater response. Therefore, it is
concluded that, regardless of the size of the ISFSI land area at a site, it is conservative to use
the "large" model. The analyses summarized below accordingly utilize the "large" ISFSI
SSI model.
iii.

Governing MPC Storage Condition: A perusal of the results presented in the foregoing for
the SSI model under the DBE event listed in Table 2.3.2 showed that the storage scenario
wherein all storage cavity locations are occupied by loaded MPC-37s provides the largest
response. Therefore, the same loading state is used in the qualification analyses for the MSE
event.

iv.

Effect of Concrete Cracking: The effect of the SFP concrete cracking was evaluated
previously for the DBE condition following the guidelines from ASCE 4-98 [3.4.14] and
ASCE/SE143-05 [3.4.15]. Table 3.4.2 lists both the cracked scenarios (i.e., Scenarios 2 and
4) and the corresponding uncracked scenarios (i.e., Scenarios I and 3) considered in the LSDYNA SSI analysis for the DBE event. The DBE analysis results summarized in Table
3.4.3 consistently demonstrate that the key seismic response (i.e., the seismic impact loading
on the SFP) under the uncracked condition is bounding. Therefore, the LS-DYNA SSI
analysis performed for the MSE event only considers the governing uncracked concrete
condition.

v.

SSI Analysis Base Runs: The Design Basis Seismic Model used in the original certification
and the governing MPC storage condition along with the established "best estimate" soil
properties identified above are used to analyze the response of the representative "UMAX
Version MSE" array under the five earthquakes composed of statistically independent time
histories shown in Figures 2.4.7 to 2.4.11 (i.e., Cases 1L, 2L, 3L, 4L and 5L in Table 3.4.10).
These five discrete seismic analyses using LS-DYNA are referred to as "base runs".

vi.

Uncertainty in the Subgrade (Space B) Properties: The uncertainty of the soil properties is
studied through two additional SSI simulations for the 2nd earthquake, which has the largest
horizontal ZPA per Table 2.4.5, by using the calculated lower bound and upper bound
modulus values. The object of the parametric runs is to determine the extent that the key
response parameters are affected by the change in the subgrade modulus. Specifically, the
ratio of each response parameter for the upper and lower bound soil modulus to its base run
value is obtained. The largest value of the ratio for each response parameter is referred to as
its amplification factor. If a particular response parameter is governed by the best estimate
soil properties (i.e., response is less for upper and lower bound properties), the amplification
factor is set equal to 1.0. The two additional SSI simulations, i.e., Cases 2LL and 2LU in
Table 3.4.10 with the last letter in the case number indicating L (for lower bound soil
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computed to have a large factor of safety (Table 3.4.12).
e. The factor of safety in the Support Foundation Pad, computed by simply
proportioning the maximum vertical load for the previously analyzed DBE event and
the MSE event (an evidently consen.ative app..roah) , as shown in Table 3.4.13, is
likewise large for reinforced concrete structures. The values shown in Table 3.4.13
are valid since the analysis approach used to determine the seismic demand loads for
the MSE condition is conservative as compared to the original analysis for the DBE
condition. Specifically, in the DBE analysis the earthquake motion is deconvoluted
from the free field surface down to the bedrock level (100 ft below grade) using the
computer code SHAKE2000. The deconvoluted earthquake motion obtained from
SHAKE2000 is then applied as the control motion at the bedrock level in the LSDYNA soil-structure interaction (SSI) model. In the MSE analysis, the free field
acceleration is applied directly to the SFP level (25 ft below grade) without
considering any decrease in earthquake strength due to deconvolution. Recognizing
that the calculated seismic demand loads for the MSE condition are conservative
relative to the original results for the DBE condition, and that the ANSYS model
used to evaluate the reinforced concrete ISFSI structure is linear, the minimum
factors of safety for the SFP for the MSE condition are obtained by linearly scaling
the previous results for the DBE condition according to the seismic demand ratio.
f. The ovalization of the Cavity Enclosure Container CEC) -shell is negligible.

Safety Conclusions:
The above analyses show that the Version MSE of HI-STORM UMAX meets all applicable
structural acceptance criteria. In particular, it is shown that:
a. The MPC retrievability subsequent to the MSE event is maintained with a large
margin.
b. The maximum primary stress in the MPC shell remains well below the Level D
primary stress intensity limit for Class I "NB" pressure vessels.
c. The local impact strain in the MPC enclosure vessel is a small fraction of the local
strain limit for stainless steel specified in Table 3.1.1.
d. The bottom and top MPC guide plates remain functional during the MSE condition.
e. The maximum MPC deceleration is less than the acceptable value listed in Table
3.1.1.
f. The structural strength of the ISFSI slab (Table 2.4.3) is not exceeded.
g. The puncture strength of the ISFSI slab is not exceeded.
h. The structural capacity of the VVM lid to CEC top flange connection is not exceeded
which ensures that the Closure Lid will not, even temporarily, lift off the ISFSI pad
3.4.4.1.3

Design Basis Missile Loading (Load case 02 in Table 2.4.1)

3.4.4.1.3.1

Tornado Missile Strike on VVM Closure Lid (Load Case 02 in Table 2.4.1)

Design basis tornado missiles are specified in Table 2.3.3. The Closure Lid is the onlycomponent of
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Non-Proprietary Attachment 4

AFFIDAVIT PURSUANT TO 10 CFR 2.390

I, Kimberly Manzione, being duly sworn, depose and state as follows:
(1)

1 have reviewed the information described in paragraph (2) which is sought
to be withheld, and am authorized to apply for its withholding.

(2)

The information sought to be withheld is Holtec report HI-2125239 provided
in Attachment 3 to Holtec letter Document ID 5021026, which contains
Holtec Proprietary Information.

(3)

In making this application for withholding of proprietary information of
which it is the owner, Holtec International relies upon the exemption from
disclosure set forth in the Freedom of Information Act ("FOIA"), 5 USC
Sec. 552(b)(4) and the Trade Secrets Act, 18 USC Sec. 1905, and NRC
regulations 1OCFR Part 9.17(a)(4), 2.390(a)(4), and 2.390(b)(1) for "trade
secrets and commercial or financial information obtained from a person and
privileged or confidential" (Exemption 4). The material for which exemption
from disclosure is here sought is all "confidential commercial information",
and some portions also qualify under the narrower definition of "trade
secret", within the meanings assigned to those terms for purposes of FOIA
Exemption 4 in, respectively, Critical Mass Energy Project v. Nuclear
Regulatory Commission, 975F2d871 (DC Cir. 1992), and Public Citizen
Health Research Group v. FDA, 704F2d1280 (DC Cir. 1983).
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(4)

Some examples of categories of information which fit into the definition of
proprietary information are:
a.

Information that discloses a process, method, or apparatus, including
supporting data and analyses, where prevention of its use by Holtec's
competitors without license from Holtec International constitutes a
competitive economic advantage over other companies;

b.

Information which, if used by a competitor, would reduce his
expenditure of resources or improve his competitive position in the
design, manufacture, shipment, installation, assurance of quality, or
licensing of a similar product.

c.

Information which reveals cost or price information, production,
capacities, budget levels, or commercial strategies of Holtec
International, its customers, or its suppliers;

d.

Information which reveals aspects of past, present, or future Holtec
International customer-funded development plans and programs of
potential commercial value to Holtec International;

e.

Information which discloses patentable subject matter for which it
may be desirable to obtain patent protection.

The information sought to be withheld is considered to be proprietary for the
reasons set forth in paragraphs 4.a and 4.b above.
(5)

The information sought to be withheld is being submitted to the NRC in
confidence. The information (including that compiled from many sources) is
of a sort customarily held in confidence by Holtec International, and is in
fact so held. The information sought to be withheld has, to the best of my
knowledge and belief, consistently been held in confidence by Holtec
International. No public disclosure has been made, and it is not available in
public sources. All disclosures to third parties, including any required
transmittals to the NRC, have been made, or must be made, pursuant to
regulatory provisions or proprietary agreements which provide for
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maintenance of the information in confidence. Its initial designation as
proprietary information, and the subsequent steps taken to prevent its
unauthorized disclosure, are as set forth in paragraphs (6) and (7) following.
(6)

Initial approval of proprietary treatment of a document is made by the
manager of the originating component, the person most likely to be
acquainted with the value and sensitivity of the information in relation to
industry knowledge. Access to such documents within Holtec International
is limited on a "need to know" basis.

(7)

The procedure for approval of external release of such a document typically
requires review by the staff manager, project manager, principal scientist or
other equivalent authority, by the manager of the cognizant marketing
function (or his designee), and by the Legal Operation, for technical content,
competitive effect, and determination of the accuracy of the proprietary
designation. Disclosures outside Holtec International are limited to
regulatory bodies, customers, and potential customers, and their agents,
suppliers, and licensees, and others with a legitimate need for the
information, and then only in accordance with appropriate regulatory
provisions or proprietary agreements.

(8)

The information classified as proprietary was developed and compiled by
Holtec International at a significant cost to Holtec International. This
information is classified as proprietary because it contains detailed
descriptions of analytical approaches and methodologies not available
elsewhere. This information would provide other parties, including
competitors, with information from Holtec International's technical database
and the results of evaluations performed by Holtec International. A
substantial effort has been expended by Holtec International to develop this
information. Release of this information would improve a competitor's
position because it would enable Holtec's competitor to copy our technology
and offer it for sale in competition with our company, causing us financial
injury.
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(9)

Public disclosure of the information sought to be withheld is likely to cause
substantial harm to Holtec International's competitive position and foreclose
or reduce the availability of profit-making opportunities. The information is
part of Holtec International's comprehensive spent fuel storage technology
base, and its commercial value extends beyond the original development
cost. The value of the technology base goes beyond the extensive physical
database and analytical methodology, and includes development of the
expertise to determine and apply the appropriate evaluation process.
The research, development, engineering, and analytical costs comprise a
substantial investment of time and money by Holtec International.
The precise value of the expertise to devise an evaluation process and apply
the correct analytical methodology is difficult to quantify, but it clearly is
substantial.
Holtec International's competitive advantage will be lost if its competitors
are able to use the results of the Holtec International experience to normalize
or verify their own process or if they are able to claim an equivalent
understanding by demonstrating that they can arrive at the same or similar
conclusions.
The value of this information to Holtec International would be lost if the
information were disclosed to the public. Making such information available
to competitors without their having been required to undertake a similar
expenditure of resources would unfairly provide competitors with a windfall,
and deprive Holtec International of the opportunity to exercise its
competitive advantage to seek an adequate return on its large investment in
developing these very valuable analytical tools.
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STATE OF: NEW JERSEY

)
)

ss:

COUNTY OF BURLINGTON )
Kimberly Manzione, being duly sworn, deposes and says:
That she has read theý foregoing affidavit and the mattersi.stated therein are true and
correct to the best of her knowledge, information, and.belief.
Executed at Marlton, New Jersey, this: 3 lI, day of October 2014.

Kimberly Manzione
Holtec International

Subscribed and sworn before.me this _
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