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U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555

Calvert Cliffs Nuclear Power Plant
Independent Spent Fuel Storage Installation, License No. SNM-2505
NRC Docket No. 72-8

Subject: Amendment Request No. 1 to Renewed Materials License No. SNM-2505 for
Calvert Cliffs Specific Independent Spent Fuel Storage Installation - Second
Request for Additional Information, Part 2

References: 1. Letter from G. H. Gellrich (Exelon) to Document Control Desk (NRC), dated
March 26, 2013, License Amendment Request: High Burnup NUHOMS®-
32PHB Dry Shielded Canister and Horizontal Storage Modules

2. Letter from J. M. Goshen (NMSS) to G. H. Gellrich (Exelon), dated June 23,
2015, Amendment Request No. 1 to Renewed Materials License No.
SNM-2505 for Calvert Cliffs Specific Independent Spent Fuel Storage
Installation - Second Request for Additional Information, Part 2 (TAC No.
L24912)

Reference 1 submitted a license amendment request for the Calvert Cliffs Nuclear Power Plant
site-specific independent spent fuel storage installation. The amendment, if approved, would
authorize the storage of Westinghouse and AREVA Combustion Engineering 14x14 fuel in the
NUHOMS-32PHB Dry Shielded Canister system. As part of their review, the NRC staff has
requested additional information (Reference 2). Responses to the requested additional
information are provided in Attachment (1).

Enclosures 3, 4, and 5 contain information that is proprietary to AREVA Inc., therefore, they are
accompanied by an affidavit signed by AREVA, the owner of the information (Attachment 2).
The affidavit sets forth the basis on which the information may be withheld from public
disclosure by the Commission, and addresses, with specificity, the consideration listed in
10 CFR 2.390(b)(4). Accordingly, it is requested that the information that is proprietary to
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AREVA, Inc. be withheld from public disclosure. Non-proprietary versions of Enclosures 3, 4,
and 5 are not available.

The additional information provided does not change the environmental assessment provided in
Reference 1 and the categorical exclusion set forth in 10 CFR 51.22(c)(11) is still valid. There
are no regulatory commitments contained in this correspondence.

Should you have questions regarding this matter, please contact Mr. Larry D. Smith at
(410) 495-5219.

| declare under penalty of perjury that the foregoing is true and correct. Executed on
September 11, 2015. :

Respectfully,

AMRUD Kok

Mark D. Flaherty
Acting Site Vice President

MDF/PSF/bjm

Attachment: (1) Second Request for Additional Information, Part 2

Enclosures: 1 USAR Draft Section 9.6
2 Drawings
3 PROPRIETARY Calculation NUH32PHB-0201
4 PROPRIETARY Calculation NUH32PHB-0202
5 PROPRIETARY Calculation NUH32PHB-0203

(2) AREVA Affidavit

ccC: NRC Project Manager, Calvert Cliffs S. Gray, MD-DNR
NRC Regional Administrator, Region | Director — NMSS
NRC Resident Inspector, Calvert Cliffs J. M. Goshen, NMSS
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SECOND REQUEST FOR ADDITIONAL INFORMATION, PART 2

Calvert Cliffs Nuclear Power Plant
September 11, 2015



ATTACHMENT (1)
SECOND REQUEST FOR ADDITIONAL INFORMATION, PART 2

By letter dated March 26, 2014, Exelon Generation Company, LLC, submitted license
amendment request (LAR) No. 1 to the U.S. Nuclear Regulatory Commission (NRC) for
Renewed Materials License No. SNM-2505 for the Calvert Cliffs Independent Spent Fuel
Storage Installation (ISFSI). The NRC staff has requested the following information.

Chapter 5 Structural and Materials Evaluation
NRC RAIl 5-1:

Provide all applicable drawings associated with the NUHOMS® 32PHB Dry Shielded Canister
(DSC) system.

The staff received drawings in response to request for supplemental information (RSI) 5-7
(ADAMS Accession No. ML14202A337) but is unsure if we possess all of them in a readable
form. For example, vendor DWG Nos. NUH32PHB-03-3 sheet 2 of 2 and NUH32PHB-30-4
sheet 2 of 2 are presented as DWG No. 84239SH0002. The staff does not possess sheet 1 of 2
for either of these vendor drawings. DWG No. NUH32PHB-30-4 sheet 2 of 2 contains details
and sections, but without sheet 1 of 2, the staff is unaware of the component from which the
details and sections are taken. Ensure DWG No. NUH32PHB-30-5 is among the included
drawings.  Additionally, calculation No. NUH32PHB-0201, NUHOMS® 32PHB, "Weight
Calculation of DSC/TC System,” contains sketches in the appendix that appear to be excerpts
from drawings. One of these sketches is a list of American Society of Mechanical Engineers
(ASME) code exceptions for the DSC and the basket, but additional notes and the title block
with the drawing number are cut off. These code exceptions do not appear anywhere in the
proposed revision to the updated safety analysis report (USAR). Although Regulatory
Guide 3.62 states that drawings on 8 ¥z x 11 inches are preferred, due to the amount of detail
the staff prefers the drawings be submitted on 11 x 17 inches so that the details are legible.

This information is needed to demonstrate compliance with 10 CFR 72.24.

CCNPP Response to RAI 5-1:

The response was provided in Reference 1.

NRC RAI 5-2:

Provided justification why the new canister lead gamma shielding is now a Category C material
not in accordance with NUREG/CR-6407 guidance.

Drawing parts list provided as part of response to request for additional information (RAI)
(ADAMS Accession No. ML14288A127) states the new canister's lead gamma shielding is a
category C material.

This information is needed to demonstrate compliance with 10 CFR 72.24 and 10 CFR 72.56.

CCNPP Response to RAI 5-2:
The response was provided in Reference 1.

NRC RAl 5-3:

Provide a scoping evaluation and aging management review (AMR) for the transfer cask with
forced-air cooling modifications. Clarify any changes to the NRC-approved aging management
program (AMP) for the transfer cask to ensure the AMP is adequate for managing age-related
degradation of new subcomponents.
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The licensee provided a summary of a scoping evaluation and aging management review for
the HSM-HB and NUHOMS® 32PHB DSCs, but did not provide a similar discussion for the
transfer cask (see pages 3 and 4 of the license amendment request (LAR)). The licensee
stated that the transfer cask uses a new lid, which contains small openings around the periphery
for air venting (see page 2 of the LAR). The licensee further states that the modified cask
includes a 0.5 inch thick spacer disc with wedge shaped protrusions is installed at the bottom of
the transfer cask to facilitate air flow coming through the ram access opening to the annular
space around the DSC. The staff notes that drawing NUH-06-8021 also identifies other
subcomponents important-to-safety, which are not discussed in the application. The staff
requires a comprehensive scoping evaluation and aging management review (AMR) for all new
subcomponents meeting criterions 1 and 2 per Section 2.4.2 of NUREG-1927. The staff
evaluates the results of the scoping evaluation and aging management review to ensure that the
NRC-approved AMP for the transfer cask is adequate for all new subcomponents of the transfer
cask.

This information is needed to demonstrate compliance with 10 CFR 72.24.

CCNPP Response to RAI 5-3:

USAR Section 9.6.3.2 and Table 9.6-4 have been revised to address the Forced Cooling option
for the Transfer Cask. No aging management program is required for the forced cooling
components. This includes the forced cooling Top Cover Assembly which is Class B and the
Wedges at the bottom of the Transfer Cask which are Class C. Both items are stainless steel
and are stored in a sheitered environment. Both the lid and the wedges are classified as NITS
passive components in accordance with Criterion 1 and 2 per Section 2.4.2 of NUREG-1927.
Refer to Table 9.6-4 for classifications (Enclosure 1).

NRC RAl 5-4:

Provide all applicable drawings for the HSM-HB design and the transfer cask with forced-air
cooling modifications. Ensure a bill of materials and safety classification are provided for all
subcomponents.

The staff received drawings in the RSI 5-7 response (ADAMS Accession No. ML14202A387),
but does not possess all of them in a readable form. For example, the HSM-HB door was
modified and identified to be constructed of the same material as the HSM model. The staff
reviewed drawing NUH-03-7102, which references two drawings for the HSM door that were not
included in the response to RSI 5-7 (NUH-03-7106 "Door Type A" and NUH-037108 "Door Type
B"). In another example, drawing NUH-06-8021 references drawing NUH-06-8003. The latter
was not provided in the response to RSI 5-7 but it identifies the structural shell assembly
incorporating the new spacer disc with wedge shaped protrusions for the forced-air cooling
configuration. The staff requires all pertinent drawings (including bill of materials and safety
classification) to ensure that the scoping evaluation and aging management review for the
HSM-HB and the transfer cask is accurate, and the NRC-approved aging management
programs (AMPs) are adequate for the new designs.

This information is needed to demonstrate compliance with 10 CFR 72.24.




ATTACHMENT (1)
SECOND REQUEST FOR ADDITIONAL INFORMATION, PART 2

CCNPP Response to RAIl 5-4:
Enclosure 2 contains the requested drawings.

e NUH-03-7106 Door Type A- attached
o NUH-03-7108 Door Type B- attached
o NUH-06-8003- attached

NRC RAI 5-5:

Provide proposed changes to Chapter 9 of the ISFSI USAR in order to address aging
management of the NUHOMS® 32PHB DSC, HSM-HB and modified transfer cask designs. The
changes should include:

e A summary of all supporting TLAAs provided in the license amendment request and
responses to RAI-1 (ADAMS Accession No. ML14288A127).

* Revisions to indicate that approved aging management programs (AMPs) will be applicable
to the new designs, or summaries of proposed changes to NRC-approved AMPs, and

e Revised Tables 9.6-1 through 9.6-4, "Aging Management Review Results". The listings in
these tables should clearly differentiate subcomponents specific to the new designs in the
license amendment.

The supplemented renewal application (ADAMS Accession No. ML14267A065) included an
"ISFSI Updated Safety Analysis Report Supplement and Changes" supplement. The renewed
license requires the licensee to incorporate this supplement in Chapter 9 of the ISFSI USAR
(see License Condition 18, ADAMS Accession No. ML14274A022). The licensee should
provide proposed changes to the ISFSI USAR in order to properly document the aging
management review, TLAAs and AMPs pertinent to the NUHOMS® 32PHB DSC, HSM-HB
designs and transfer cask.

This information is needed to demonstrate compliance with 10 CFR 72.24.

CCNPP Response to RAI 5-5:

USAR Section 9.6 has been revised to include all new passive components for the modified
transfer cask, the HSM-HB and the 32PHB DSC. ltis contained in Enclosure 1.

The following report and calculations have been updated to include the HSM-HB, 32PHB and
Transfer Cask with Forced Cooling Options:

« TN Calculation 10955-0201 Rev.1 — Enclosure 3
e TN Calculation 10955-0202 Rev. 1 — Enclosure 4
e TN Calculation 10955-0203 Rev.1 — Enclosure 5

TN Technical Report 10955-0101 Rev.1 is being finalized and will be provided by September
30, 2015.

NRC RAI 5-6:

Provide additional details on the criteria to include the HSM-HB and NUHOMS® 32PHB DSC
components into the next lead canister inspection as noted in NUREG-1927, Appendix E (see
page 4 of LAR).
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The staff requests additional information on the mechanisms by which the licensee will make a
determination for the need to conduct baseline inspection(s) on the HSM-HB and NUHOMS®
32PHB DSC. The licensee has stated that the new designs will be included in the scope of the
approved Aging Management Programs, but did not indicate if a baseline inspection will be
conducted on the new designs prior to their period of extended operation (including expected
sample size). While this inspection would not occur until 20 years after the amendment is
approved, the staff is interested in details on the mechanisms and provisions in the licensee's
Corrective Action Program for ensuring that degradation in the new designs is properly
baselined prior to the start of the period of extended operation. The staff notes that it has
recently discussed draft staff guidance for the review of lead system inspection data, including
criteria for lead system(s) selection (see ADAMS Accession No. ML15068A331).

This information is needed to demonstrate compliance with 10 CFR 72.24.

CCNPP Response to RAI 5-6:

The basis for lead canister inspection is to inspect the canister for evidence of SCC. Industry
reports have determined that deliquescence occurs on surfaces with temperatures starting at
and below 80°C.

For a newly loaded 32PHB canister to cool sufficiently to allow inspection and to reach the
optimal 80°C susceptible temperature for deliquescence requires a minimum of 20 years. When
the 32PHB canister has reached this temperature, a surface inspection will be performed.

Currently the 32PHB is not licensed and is not stored in the HSM-HB modules. The 32PHB
DSC is scheduled to be utilized for the August 2016 fuel storage campaign provided the 32PHB
DSC is licensed to support the 2016 fuel storage moves.

TN Calculation 10955-0401 evaluated the required time for a fully loaded 32P to cool down to
80°C and 19kW as 35.5 years. The 32PHB has a higher heat load and would therefore require
a longer storage time to reach the 80°C threshold. Therefore, the first possible inspection of a
32PHB inside the HSM-HB would conservatively be scheduled for 2026.

A reinspection of the baseline 24P canister is scheduled for 2019. Information from this
inspection will be used for assessing the timely inspection of the 32PHB DSC.

Using the Corrective Action Program the inspection dates and parameters will be modified as
necessary to support the future DSC inspections for the potential effects of CISCC. These
parameters will include:

e Surface sampling of the 32PHB using salt smart (or equivalent) technology.

¢ Visual inspections of the HSM-HB and 32PHB utilizing remote visual cameras accessed
through the upper vent.

o Remote temperature readings of the 32PHB through the front access door.

NRC RAI 5-7:

Provide details on how the data from the DOE-funded High Burnup Dry Storage Cask Research
and Development Project" (HDRP) will be used to make a determination on safe storage of high
burnup fuel up to 62 GWd/MTU.
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The current maximum fuel assembly average burnup limit is 47,000 MWd/MTU) for the
NUHOMS® 24P DSCs and 52,000 MWd/MTU for the NUHOMS® 32P DSCs. The proposed
amendment would add a new maximum fuel assembly average burnup limit of
62,000 MWA/MTU for fuel stored in NUHOMS® 32PHB DSCs. The High Burnup Fuel Aging
Management Program in Attachment 4 of the supplement to the license renewal application
(ML14267A065) was approved per guidance in ISG-24. 1SG-24 indicates that the maximum
burnup of the fuel in the application should be less than the burnup of the fuel in the
demonstration. If the burnup is higher than the fuel in the demonstration program, the applicant
would provide evidence, based on characteristics of the fuel, that the demonstration fuel is
reasonably characteristic of the stored fuel and the additional burn-up would not change the
results determined by the demonstration. Per the latest DOE Cask Demo Design Loading Plan
(ML15133A082), the maximum burnups are: 555 GWdIMTU (ZIRLO™ cladding),
53.5 GWdA/MTU (M5® cladding), 50.6 GWd/MTU (Zircaloy-4 cladding), and 50 GWd/MTU (low-
Sn Zircaloy cladding). The applicant is asked to justify that the demonstration results from lower
burnup cladding will be characteristic for higher burnup cladding; more specifically, that the
acceptance criteria in the High Burnup Fuel Aging Management Program is adequate for
burnups up to 62 GWd/MTU.

This information is needed to demonstrate compliance with 72.122(h)(1) and 72.122(1).

CCNPP Response to RAI 5-7:

Figure 1 below provides the burnup distribution of fuel stored in the Calvert Cliffs spent fuel pool
as of June 30, 2015. As can be seen, the majority of fuel with Zircaloy-4 or Zirlo cladding have
assembly average burnups that are either bounded by, or only slightly exceed, that in the DOE
Cask Demonstration Design Loading Plan. This occurs because the Westinghouse/Combustion
Engineering (C-E) fuel rod design methods are only licensed for a peak fuel rod average burnup
of 60 GWd/MTU for those cladding materials for C-E designed plants, as detailed in
CENPD-404-P (see ML012670041), which effectively limits assembly average burnups to
~55-56 GWd/MTU. New batches of fuel with Zircaloy 4 or Zirlo cladding have not been loaded
since 2010. AREVA fuel with M5 cladding has only been used at Calvert Cliffs since batches
were loaded into the core in 2011. As a result, Figure 1 does not provide significant information
on final discharge burnups for that cladding material. However, AREVA'’s fuel rod design
method detailed in EMF-92-116PA (non-proprietary version can be found at ML003681063) is
only licensed to a peak fuel rod average burnup of 62 GWd/MTU, which effectively limits
assembly average burnup to < 58 GWd/MTU. Therefore, it is expected that the DOE Cask
Demonstration results for M5 cladding will also be representative of the highest burnup AREVA
fuel stored in the 32PHB DSCs at Calvert Cliffs. The few Lead Test Assemblies (LTAs) with
very high burnup and/or alternative cladding materials or dimensions are not being targeted for
storage in the 32PHB DSC at this time.
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Figure 1 — Distribution of Burnup for Discharged Fuel at Calvert Cliffs as of 6/30/2015 by
Cladding Material

Chapter 6 Thermal Evaluation
NRC RAI 6-1:

Provide additional information and justification that forced cooling (FC) will be maintained during
transport and is reliable for recovery action.

The staff reviewed the response to RAIl 6-2b ((ADAMS Accession No. ML14288A127) and
concluded that it lacks sufficient detail to verify that FC is always operable during transport or
FC would be quickly recoverable in the event of failure. The staff performed an independent
analysis of the transfer operation and determined that the peak cladding temperature limit of
752°F would be exceeded in the event that FC fails and is not quickly recoverable. Technical
Specification (TS) 3.3.2.1 does not currently consider this scenario. Therefore, the staff needs
additional information to assure FC will be operable during transport or justify why FC could be
quickly recoverable in the event of a failure, or the staff requests that TS 3.3.2.1 be modified to
incorporate appropriate actions to be taken in the event that FC cannot be maintained.

This information is required by the staff to determine compliance with 10 CFR 72.128(a)(4).

CCNPP Response to RAI 6-1:
The response was provided in Reference 1.

Chapter 9 Confinement Evaluation
NRC RAIl 9-1:

Provide an explanation for the 10% fuel rod rupture assumption during the storage accident
condition pressure calculation and confirm the structural integrity of the 32PHB DSC system
under accident conditions, assuming 100% fuel rod failure.




ATTACHMENT (1)
SECOND REQUEST FOR ADDITIONAL INFORMATION, PART 2

Exelon's RAl 9-4 response (ADAMS Accession No. ML14288A127) assumed 10% of the fuel
rods fail during the accident blocked vent storage condition. The response also quoted the
NUREG-1536 guidance of assuming 100% fuel rod failure during an accident event but
provided no justification for not following that guidance.

This information is needed to determine compliance with 10 CFR 72.122.

CCNPP Response to RAI 9-1:
The response was provided in Reference 1.

Chapter 9 Confinement Evaluation
NRC RAI 9-2:

Provide an accurate description of the confinement boundary in the proposed USAR pages in
order to provide a complete description of the NUHOMS® 32PHB DSC system.

a) The confinement boundary is a critical component of the NUHOMS® 32PHB DSC system.
As requested in the previously submitted RSI 9-2 (ADAMS Accession No. ML14202A387)
and RAl 9-3 (ADAMS Accession No. ML14288A127), a description of the confinement
boundary was presented, in text and figure formats. This description should be provided in
proposed FSAR pages.

b) The RAI 9-3 response sketch of the confinement boundary appears to be different than the
actual NUHOMS® 32PHB DSC system, as denoted in drawing NUH32PHB-30-3. The
extent of the confinement boundary, especially near the shielding plug assembly and shell,
is uncertain and therefore, an updated sketch should be provided.

This information is needed to determine compliance with 10 CFR 72.24.

CCNPP Response to RAI 9-2:
The response was provided in Reference 1.

Chapter 9 Confinement Evaluation
NRC RAI 9-3:

Provide draft FSAR pages that clearly define that the confinement boundary, which includes the
base metal of the components provided in the RSI 9-2 (ADAMS Accession No. ML14202A387)
and RAl 9-3 (ADAMS Accession No. ML14288A127) responses and the welds associated with
those components, will be helium leak tested to the application's stated 1 E-7 atm cc/sec
acceptance criterion of "leaktight”, as defined by ANSI N14.5.

As stated in the staff's RAIl 1 request, helium leakage testing of the entire confinement boundary
to a 1 E-7 ref cc/sec acceptance rate is necessary to demonstrate a "leaktight” system so that
release/leakage analyses would be unnecessary. However, parts of the supplied FSAR pages,
such as page 13.1-63, indicate that only certain parts of the confinement boundary (e.g., closure
welds) are tested to meet a "leaktight” criterion.

This information is needed to determine compliance with 1 0 CFR 72.122.

CCNPP Response to RAI 9-3:
The response was provided in Reference 1.
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Chapter 9 Confinement Evaluation
NRC RAI 9-4:

Clarify that the procedures for the helium leak tests in the field, such as during closure, are
developed and implemented by an American Society for Nondestructive Testing (ASNT)
Level lll certified in leakage testing.

Exelon’s response to RAl 9-2 (ADAMS Accession No. ML14288A127) indicated that an ASNT
non-destructive testing (NDT) Level lll procedure would be developed to implement the helium
leakage tests during fabrication but did not address the helium leakage tests required to be
performed in the field.

This information is needed to determine compliance with 10 CFR 72.122.

CCNPP Response to RAI 9-4:

The response was provided in Reference 1.

Chapter 9 Confinement Evaluation
NRC RAI 9-5:

Confirm that a non-reactive environment will exist within the NUHOMS® 32PHB DSC system
during the proposed 40-year license period and specify the fraction and the number of moles of
volatile gases, fission gases, and fill gases used in the calculation spreadsheet.

a) The spreadsheet presented in Enclosure 5 of the RAI 9-4 response (ADAMS Accession No.
ML14288A127) indicated a helium backfill pressure of 18.2 psia, but there was no analysis
to verify that a non-reactive environment would be maintained during the proposed 40-year
license period.

b) The previously submitted RAIl 9-4 requested justification for the volatile and gas release
fractions for the high burnup fuel but the explanation, and corresponding spreadsheet, did
not discuss the differences associated with high burnup fuels.

This information is needed to determine compliance with 10 CFR 72.122.

CCNPP Response to RAI 9-5:
The response was provided in Reference 1.

REFERENCE

1. Letter from Mark D. Flaherty (Exelon) to Document Control Desk (NRC), dated June 29,
2015, Response to Second Request for Additional Information Part 1
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9.6 ISFSI LICENSE RENEWAL ACTIVITIES

As part of ISFSI license renewal application an aging management assessment of the HSMs,
DSCs [Nutech Horizontal Modular Storage] (NUHOMS-24P ,NUHOMS-32P and NUHOMS-
32PHB), transfer cask, transfer cask lifting yoke, the cask support platform, and high burnup fuel
was performed. The assessment identified existing activities necessary to provide reasonable
assurance that ISFSI and transfer cask components within the scope of license renewal will
continue to perform their intended functions consistent with the current licensing basis for the
renewal period. This section describes these aging management activities that were performed.
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DSC Materials:
Stainless Steel-DSC Support Rail Steel and DSC Fatique Evaluation

The NUHOMS-24P ,NUHOMS-32P and 32PHB DSC construction uses
Stainless Steel 304 material and compatible weld metal. Since the DSC is
filled with the inert helium gas there is no significant corrosion of the DSC
shell and other components. Neutron fluence can affect mechanical
properties of steels. However, studies on fast neutron damage in stainless
steel and low aIon steels rarely evaluate damage at fluence levels below
10" neutrons/cm? because they are not Isngnlflcant (Reference 9.17). For
the DSC, the neutron fluence (10 ne i 'ré""s/cm ) is much less than this
level for the intended storage period i:I;iq'!"hence a TLAA is not required.
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Per Reference 9.49, the NUHOMS-32PHB DSC normal operating design
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”fh W‘W\uqh,h NUHOMS‘ -32PHB DSC shell is 656°F and 610°F for the welds, top and
i bottom “‘éHleld plug/cover plate assembly and the design pressure is

i 100 psig (ref 9.42 NUH32PHB-0204). The accident pressure values are

'-\“H”l“mestabl|shed,;[usmg 100% cladding breach (Ref. 9.44 NUH32PHB-0404).

N : i ‘||

e3|gyrl\‘li temperatures are calculated at the beginning of NUHOMS

Th|s calculation is bounding since the DSC temperatures are

shown'to monotonically decrease as a function of time.

Therefore, the heating effect (and hence, the internal pressure effect) on
the DSC for the future 40 years of service will be much less severe than
that during the past 20 years of service. Hence, the stresses in the DSC
components will be acceptable for the extension period.

The service life for the NUHOMS-24P DSC system is documented in
Table 1.2-2, Reference 9.35 as 50years. Sufficient clearances are
provided in both the radial and axial direction between the DSC internal
components to permit free thermal expansion for NUHOMS-24P and
NUHOMS-32P DSCs and NUHOMS-32PHB DSCs. This design feature
acts to minimize the thermal cycling and fatigue on the DSC. There will be
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more room for free thermal expansion as the decay heat from the fuel
decreases causing the DSC internal component temperatures to decrease
as the storage time is increased from 50 years to 60 years. Therefore,
thermal cycling and fatigue on the DSC will not be impacted when the
storage period is increased from 50 years to 60 years.

Lead in the Shield Plugs

The DSC uses lead in the shield plugs. The lead shielding function is not
affected by the radiation level in the DSC.

' ”” I
Poison Plates (NUHOMS-32P and 3ZRIMlMI|IlDSC Only)

G
Since the NUHOMS-32P and 32I|?m"|w; ‘il’ ll'""“m“ s use fixed neutron absorbers in
prn Sgg sr?dsgﬁé c:fecl)lrc:lélre'lttf;.sﬂlm\ﬁyeure ,med to assure criticality safety.
p y i

Ii)qc;alculatlons mgy result due to depletion of
boron in the poison pIates

et
baskets.

zed in the NUH%,WT -32P and 32PHB DSC
Lt Hli

h
.,'

\t‘ i
tJ, “The contwm‘ed efficacy of the

r storage perlod |s]‘;assured by the

Reference 9.19, Section 6. 3 Istates
neutron absorber materials overu_é“{n%p is)

design of the NUHOMS-32P an 32PHB canister which ensures that the
neutron absorbers waI remain “’I’.hlplace during accident conditions.
Additionally, the neutron qux from the '|“r”r”e‘i'dlated fuel will result in negligible
depletion of the Boron 10 content in th ”"hneutron absorber materials over

the life of the storage system : - '“’” “]||||||

‘ Per Reference 9.16, the total neutron act|V|ty in the NUHOMS-32P DSC is

4.175x10° n/s/assembly (Ref. 9.25). To estimate the total flux a

conservatwe final assembly surface area of 25,000 cm? is considered in
/ " Referenceé 9.16. The total scalar flux is estimated to be 8.65x10* n/cm?-s.

Usmg thé thermal cross section- for Boron 10, (3,837 bam), the fraction of
the onglnal Boron 10 depleted after 60 years is 2.3E-6, which is negligible.
The aQtua\l neutron flux is mostly fast and epithermal, and will be declining
with tlme 80 the actual depletion during dry storage will be less than the
deplet|on aIcuIated in Reference 9.16. Therefore, continued efficacy of
the neutr\h poison is assured for an additional 40 years of fuel storage.

Rer Q;fergnce 9.49, the total neutron activity in the NUHOMS-32PHB DSC
. n/s/assembly

DSC Fatigue Evaluation

The fatigue evaluation of the NUHOMS-24P DSC is documented in
Appendix C.4.1 of Reference 9.16 for a 50 year operational life of the
ISFSI. The fatigue effects on the DSC were addressed using the criteria
contained in Section Il NB-3222.4 of the American Society of Mechanical
Engineers (ASME) Code (Reference 9.20, The 1983 Edition). The analysis
evaluated the DSC under six criteria and concluded that the DSC and other
components satisfy these criteria and that no consideration of fatigue is
required for a service life of 50 years.
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In order to extend the operational life by another 10 years, it is necessary
to re-evaluate the DSC against these six criteria using an approach that is
consistent with that utilized in Reference 9.35. A fatigue analysis for the
NUHOMS-24P,NUHOMS-32P and 32PHBDSCs was performed for a 60
year service life. This analysis uses the six criteria in NB-3222.4(d) of
ASME Code (Reference 9.20, the 1998 Edition including the 1999
Addenda) and determines that the DSC service loads of the NUHOMS-24P
DSC ,NUHOMS-32P and NUHOMS-32PHB DSC systems do not create
any potential risk of the DSC design fatigue failure and that no detailed
fatigue evaluation is necessary (Ref. 9.26

Fuel Cladding Thickness and Ma: il emperature

SAR for an ISFSI at Cal i 1i6p2.2.6, Thermal Evaluation,
states that “The applicantdses- ds as in the NUHOMS-24P

topical report (Ref. 9.35); -limits for the safe dry
storage of spent fuel wh mperature limit of
335°C for normal operatin abnormal and
accident condi

Further, in o . he cladding temperature limits are

ifmum decay time of either: of
VIWD/MTU and 14 years; or

fature limit in the NUHOMS 24P topical
temperature limit is also conservative when
easured inert gas (e.g. helium) environment fuel rod
f from 765° to 800°C.”
teport for cladding temperature limits, in its concluding
that “The CSFM model produces a family of generic
limit curves to accommodate the variations due to spent fuel
ameters. These limit curves establish the recommended
limits for 40-year dry storage of zircaloy-clad spent fuel.” The
states that “The CSFM methodology has been verified to be
technically sound and defensible, and it has a demonstrable degree of
conservatism.”

compared to t
failure te

The maximum fuel cladding temperature at the initiation of storage for the
24P DSC was calculated to be 322°C (612°F) (Section 2.2.6.2 of Ref. 9.37)
for long-term storage ambient temperature of 70°F.

The maximum fuel cladding temperature at the initiation of storage for the
32P DSC was calculated to be 313°C (596°F) (Ref. 9.39 Table 1) and
USAR Section 12.8.1.3.2, for long-term storage ambient temperature of
70°F.
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The maximum fuel cladding temperature at the initiation of storage for the
32PHB DSC was calculated to be less than 384°C (724°F) (Ref. 9.43 Table
4.3) and USAR Section 13.8.1.3.2, for long-term storage ambient
temperature of 70°F.

After 20 years of storage the peak cladding temperatures in both the 24P
DSC and 32P DSC and 32PHB DSC are expected to be much lower
(Figure 8.1-28 of reference 9.35) due to the monotonic reduction in decay
heat as a function of time. Therefore, the fuel cladding temperatures will
remain below the limits for the addltrona ears of storage.

The PNL-6189 report (Ref. 9.36) w “used for calculating cladding
temperature limit is applicable to 40 storage and the methodology
does not provide for extension to 80 ¥ W%of storage. The current guidance
from NRC on acceptable fuel claddmg temperature limits is given in ISG-
11, Rev 3 ( Ref. 9.38) and no4f&rrpt on stora?é‘% Jerm is stated.

The maximum cladding temperature from thesPNL 6189 method (635°F,
Ref. 9.36) is well below tMG 11 limit of 752°F“%ﬁ%\

Hence no further anal%%\ of the c|add|ng thrci?ness or maximum
temperature is necessary. ,

9.6.2.2 HSM and FISM-HB Time-Limited Aging Analysis

Reference 9.16 wag repare%dk%go |dent|f§/%nd evaluate the effect of HSMs

TLAA, to demonstrate-:,.; afe op A oveFihe. extended service life of the

ISFSI.. e, D

Reference 9. 46 and 9. 49 werepl

of HSM-HBs TLAA, oGl

service life of the ISFSI.
|""”[‘”‘""'" This section describes the fin

Al un)n]h }I!”mp -

40)identify and evaluate the effect
nstrate safe operation over the exiended

;

o I
llm I Iﬁh ‘II‘ '
i

” '“IH

Mr.lamd HSM HB Concrete-Radlatlon Effects
A,
‘ The m”l—%% is a relnforced concrete structure. The effect of radiation on the
1‘1]«\““"]1" HSM ¢ I:“"c:rete is evaluated in USAR Section 8.1.1.5.D ,USAR Section
‘Ph!lu"" 12.8 .1.1.5r|Dw and “USAR Section 13.8.1.1.5.D0 (Ref. 9.45). These
”“"r lm 1€ evaluations demonstrate that the magnitude of the neutron fluence incident
|| pﬁn the concrete is low enough to not affect the properties of the concrete.
Wh"es 'h%tlons also demonstrate that the magnitude of the gamma-ray
I‘II!‘ 'Illlh "Il R

) ""'“(tjl position on the HSM concrete is not sufficient to cause any
radlatloln]Il heating in the concrete of the HSM. Therefore, the thermal
analyses documented in Sections 8.1.1.5D and 12.8.1.1.5D and USAR
Section 13.8.1.1.5.D (Ref. 9.45) implicitly considered the radiation heat

effects adequately for the HSM concrete.

NUHOMS-24P DSC —Decay Heat Effects on HSM

The maximum predicted temperature of concrete at the beginning of
storage was estimated to be below 150°F in Reference 9.28 using a
bounding decay heat at the beginning of storage life.

The maximum concrete temperatures for the additional 40 years of service
(as shown in Figure 8.1-27 of Reference 9.35) will be lower because the
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decay heat reduces monotonically as a function of time. Hence, the
heating effect on the HSM concrete, for an additional 40 years of service,
will be much less severe than the past 20 years of service.

NUHOMS-32P DSC —Decay Heat Effects on HSM

The maximum predicted temperature of the concrete at beginning of
storage with a NUHOMS-32P DSC is 157°F per Reference 9.29.

NUHOMS-32PHB DSC —Decay Heat Effects on HSM-HB

Al il i,
The maximum predicted temperature; f ”E=-lthe concrete at beginning of
storage with a NUHOMS-32PHB DSQ 290°F per Reference 9.46.

Note: 32P was also stored in theulf‘{s I||-|SM -HB modules. The heat of
il i,

the 32P is enveloped by the 32PHB ea

------

nE !l

The environmental degradt of “féinforced coRcret

|'II||4,| I "" i (M lf A, nOt be
significant, as pgoper concrete e ‘:::;I' Ier||'h‘%'1"“”'been provuded”'to the reinforcing

‘ : '
l. l”(

5 %%U nts the analysis of thermal
e Q@Iear storage life. The number of

50 to 21 ,900%When the design I|fe |s extended

’- have neglig.ib'le impact on the HSM
iohal 40 years of service.

ctiments the HSM-H thermal cycling. Degradation due
éure is not an aging effect requiring management

be impaired by thermal cyclic effect or elevated
and will be functionally adequate for a total service life

DSC Support Rail Steel in the HSMs

The DSC support structure inside the HSM is designed to support the DSC
during normal, off-normal and accident conditions. Since the DSC support
rails are fabricated from Nitronic 60 austenitic stainless steel, it is expected
that there would be no corrosion of the rail material and is expected to
maintain its function for the additional 40 years of service.

DSC Support Rail Lubricant in the HSMs

The HSM and transfer cask support rails are coated with a dry film lubricant
Perma-Slik to minimize friction during insertion and retrieval of the DSC.
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The material specification of the lubricant indicates that it is suitable for
very high and cryogenic temperature applications. The presence of a non-
corrosive environment due to the absence of a formal sea breeze and
relatively milder temperature fluctuations at ISFSI site ensure that the
lubricant does not degrade with age. The effect of radiation on these
lubricants is not specified, however, it is expected that it is minimal since
these are inorganic and consist entirely of graphite, a moderating material.
As stated above once the DSC is in place within the HSM, the lubricant
performs no function during storage of the DSC.

NUHOMS-24P DSC —DSC Support Structural Analysis

The coefficient of friction assocnat these lubricants is below 0.05
while the design basis calculatiog§iemployed a coefficient of friction of 0.25
(Section 8.1.1.1 D of Reference 5. T echanical system to be used
for DSC transfer is capabl f-exertlng a force’gqual to the loaded weight of
a DSC and this condj as been evaluatedyin Section 8.1.2.1 of
Reference 9.35 for the NUEHOMS-24P DSC. A coe@&\ent of friction of 1.0
has been used (for these “jamied DS analyses)™W hout relying on the
solid film lubricant. The support striicttire is de&gnéﬁ\or this loading.
Hence, no furthf&e; ‘@

i, evaluated for the NUHOMS-32P DSC (Ref.
iC ent of frictio v&of 1.0 has been used (for these “jammed
SES)“WItRY elqug on the solid film lubricant. The support

i : hissloading. Hence, no further analysis is

ed’weight of a DSC and this condition has been evaluated for the
NUHOMS-32PHB DSC (Reference 9.42 NUH32PHB-0204). A coefficient
of friction of 1.0 has been used (for these “jammed DSC” analyses) without
relying on the solid film lubricant. The support structure is designed for this
loading. Hence, no further analysis is required.

9.6.2.3 Transfer Cask Fatigue Evaluation

The fatigue evaluation for the transfer cask (Ref. 9.30) is performed in
accordance with ASME code criteria listed in Section NC-3219.2 to
determine whether the transfer cask service loads of NUHOMS-24P DSC
,NUHOMS-32P and NUHOMS-32PHB DSC systems create potential risk
of the design fatigue failure. The criteria evaluation (Ref. 9.30) shows that
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transfer cask service loads of NUHOMS-24P and NUHOMS-32P DSC
systems do not create potential risk of the transfer cask design fatigue
failure, for 600 cycles in 60-year transfer cask life, and that detailed fatigue
evaluation is not necessary.

Transfer Cask Trunnions Fatique Evaluation

The fatigue evaluation of transfer cask trunnions (Ref. 9.31) shows that the
transfer cask operations do not pose potential risk of fatigue failure of

trunnion or trunnion sleeve throughout the planned 60-year service time.
7N
NS-3 in Transfer Cask / /

e

The transfer cask contains 3 inct)e/é o}...N'Sv.g neutron shielding sandwiched
between the cask outer shell hn\gterial\\an\d._\neutron shield jacket. Per
Reference 9.32, the gamma&hd neutron“dose at 1 inch from the cask
surface for the accident .conditions is 135 mremy/hr and 1000 mrem/hr,
respectively for the u!}fl\j},y" HOMS-24P DSC “and, 85 mrem/hr and
1433 mrem/hr, respectivelyifor the NUHIQMS-SZP"_§C.. with burnup limit <
47,000 MWD/MTU and 79 mr,ﬁ"’ /hr andihl!ﬂ673 mrem/hr, réspectively for the
‘32P DSC with extended burri"L‘lR mit'of < 52,000 MWD@/ITU (Ref. 9.25
Tables 6-1 and 6-4).

Per Reference 9.47 NUH32PHB-0502"the,gamma and neutron dose at 1
inch from the cask surface for the accid'erf\:jt 'conditions is xx mrem/hr and
xxxx mrem/hr, respectively for the NUHOM! ,:"32PHB DSC with burnup limit
< 62,500 MWD/MTU. )

Per Reference 9.49 NUH32PHB-0500........

Also, per Ref. 9.32 the dose rates at 1 inch from the transfer cask surface
I for the accident conditions with the NS-3 at the side of the transfer cask
-....‘..‘mg,?m!mged with air bounds the dose rates at the inner surface of NS-3 in the

tramHSf'e,IE.l cask during normal conditions and that the transfer cask is only
jected to this gamma exposure when a fuel-loaded DSC is in the

bjecte

transfé'#’iﬁ!:c:iﬁlf‘é}shk during loading and transfer operations which are short term
" durations”.'?[i"””gﬂ]his results in a gamma dose of approximately 3.0x10° Rads
i!iiiiim"!!‘ over the servjce life of 60 years. This is based on an assumption that 1

!h;ﬁiﬁg_d = 1,1|;B‘e"m (Ref. 9.40) and is considered reasonable for gamma
‘radiation ;fori hydrogenous materials. This is significantly below the

|
A,

p Uﬂ'l'?lmil!lllmlt of 1.5x10'"° Rads for the material as stated in Reference
L

.MlWEZ.’;}!N\!!!”

expos
9.33.0;

Per Reference 9.16, to estimate the neutron fluence, a neutron dose to flux
factor of 1 mrem/hr = 100 n/cm®s is used (Ref. 9.34). The dose to flux
factor for neutrons is based on dose rate spectra results from various
NUHOMS ISFSI evaluations. The integrated fluence is estimated to be
approximately 3.16 x 10" neutrons/cm? over the service life of 60 years for
the NS-3 in the transfer cask. Reference 9.33 noted that the thermal
neutron exposure limit 1.5x10' neutrons/cm?® for the NS-3 material.
Therefore, it is concluded that there is no significant degradation to the NS-
3 material for the additional 40 years of operations of the transfer cask.
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The exposure to radiation sources for an additional 40 years of service is
shown to have no significant impact on the shielding capability of the NS-3
in the transfer cask. No significant hydrogen loss in the NS-3 material is
expected due to radiation exposure.

9.6.2.4 Time-Limited Aging Analysis of the Transfer Cask Lifting Yoke
Lifting Yoke Fatique Evaluation

The fatigue evaluation of the lifting yoke system (Ref.9.31) shows that the
transfer cask operations do not pose petential risk of fatigue failure of
trunnion or trunnion sleeve throughou planned 60-year service time.

In the case of the transfer caskili oke assembly, the structural
adequacy against fatigue faﬂureggglgs}gecu g, for up to 286 transfer cask
loading/unloading operatlons41 : 'the planned%Qzyear service time.

gamanagement program involves monitoring the exterior surfaces
of the HSMS, including visual inspection of the accessible concrete; any
exposed steel subcomponents, embedments, and attachments; and the
{ightni m‘ection system. Interior inspections are conducted upon
ask. Exterior inspections are conducted annually.

lower tSP\Qla‘%t as described in Chapter 16 of Reference 9.1. The

The HSM monitored conditions include, but not limited, to the following:

» Concrete - spalling, cracking, delaminations, honey combs, leaching,
discoloration, loss of material, or any other property that would be
noted by visual inspection

> Structural Steel - corrosion, peeling paint, deflection, lost or missing
anchors/fasteners, missing or degraded grout under base plates,
twisted beams, cracked welds

> Equipment Foundations - settlement, cracked concrete

> Equipment Supports - cracked concrete, loose connections, corroded
steel
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> Roof Systems - structural integrity, deteriorated penetrations (i.e.,
drains, vents, etc.), signs of water infiltration, cracks, ponding, and
flashing degradation

» Seismic Gaps - gaps or loss of joint filler material

> Lightning Protection System (above grade) - corrosion

9.6.3.2 Transfer Cask Aging Management Program

The transfer cask aging management program credits periodic inspections
performed on the transfer cask. Thefprocedure includes visual and
penetrant test inspections of the carb eel subcomponents. Monitored
aging effects by the aging mana Jrogram include loss of material
due to various forms of corrosio

components. This includs © forced cooling Top GeYer Assembly which
is Class B and the Wedges ‘ Y ch are Class C.

The wedges arefit vith demineralized water after removal of the cask
from the pool and™pg 0 r—age per preeedure. The Top Cover is never

. 1@anagement program credits the
al inspection. This procedure includes visual
ispections of the transfer cask lifting yoke
b, Monitored: aging effects by the aging
ss of material due to various forms of

9.6.3.

The DSC external surfaces AMP consists of condition monitoring activities
to confirm there is no degradation of the DSC shell or cover plates that
would result in a loss of the pressure/confinement boundary function.

DSC External Surfaces Aging Management Program

9.6.3.6 High Burnup Fuel Aging Management Program

The high burnup fuel AMP will rely upon joint Electric Power Research
Institute and Department of Energy research program as a surrogate
program to monitor the condition of high burnup spent fuel assemblies.
The results from the research programs will be relied upon to provide
reasonable assurance that the high burnup fuel assemblies at Calvert Cliffs
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would not experience degradation that would result in a loss of intended
functions.
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TABLE 9.6-1
AGING MANAGEMENT REVIEW RESULTS FOR THE IRRARFATED FUEL ASSEMBLIES

Intended Aging Effects Aging
Subcomponent F . Material Group Requiring Management
unction gy
Management Activities

Fuel Rod (Cladding

" . 4
and End Caps) None Identified None Required

CC, HT, PB, SS | Zircaloy-4, Zirlo, M5*

Zircaloy-4
Guide Tubes SS Stainless Steel s i one Ildentified None Required*
(Chrome Plated)

Spacer Grid . x - -
Assemblies CC, SS Zircaloys Nor%ﬁdentlfled None Required
Lower End Fitting SS Stainless Stegl " 4
(and Connectors) (CC. SS) Inconel None Identified None Required

Upper End Fitting .
(Connectors and SS None Identified | None Required*

Holddown Spring)

Holddown Spring
Retainer and
Upper End Plugs

N/A N/A

Fuel Assembly
Control
Components

N/A N/A

Fuel Rod Pellets and
Other Internal
Portions

N/A N/A

Notes:

' Air and gas environment outside the fuel
water vapor. Minimal amounts of fission | gases may also be present. Temperature and radiation have been considered
as described in Reference 9.41 Section 3.2.3PEnvironments for the Irradiated Fuel Assemblies.

Air and gas environment inside the fuel rods is pressurized helium and fission product gases. Temperature and radiation have
been considered as described in Reference 9.41 Section 3.2.3, Environments for the Irradiated Fuel Assemblies.
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TABLE 9.6-1

AGING MANAGEMENT REVIEW RESULTS FOR THE IRRADM\TED FUEL ASSEMBLIES

3

Residual boron may coat the irradiated fuel assemblies surfaces since the wre exposed to a borated water environment in the
SFP prior to storage. Any boric acid residue remaining on the irradiatedgiuielj

ssemblies will have no deleterious effects due to

the minimal amount of water remaining on the irradiated fuel assembllesa d the naterials of construction for the irradiated fuel

assemblies.
A confirmatory program for high burnup fuel is being performedg;

CC
HT
PB
SS

N/A  Not applicable

ne Departmen 0 -ﬂnergy which will momtor the condltlon of

Provides criticality control of spent fuel
Provides heat transfer
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TABLE 9.6-2
AGING MANAGEMENT REVIEW RESULTS FOR THE DSCs (NU.

S

Intended

HOMS-24P AND 32P and 32PHB)

Aging Management

Subcomponent’ Function Materials Environment , g Effect/Mechanism Activities
Basket SS, CC Stainless Steel Air and Gas€; {one |dentified None Required
Guide Sleeves (Basket) SS, CC Stainless Steel Air and Gas$™ W& Identified None Required

Stainless Steel / 1N
Spacer Disks (Basket) SS,CC | Aluminum Coated None'identified None Required

Carbon Steel

Stainless Steel / % o
Support Rods (Basket) SS, CC | Aluminum Coated | Air and Ga‘s\vﬁgz & None Required
Carbon Steél &
Rails (Basket) SS Stainless Steel | Air and Gas®* |[$&s, None ldentified None Required
Rail Inserts (Basket) SS Aluminum Air and Gas>* 2None |dentified None Required
Fixed Neutron Absorbers Borated 3 R . .
(Basket) CC Aluminum Alloy _Sheltered N\%%? Identified None Required
Loss of Material due to
DSC Shell w/ Bottom PB,SH, | Stainless Steel | Airand Gas® Crevice and Pitting | Do xferal Surfaces
shield Plug SS, HT .and Lead Sheltered® Corrosion Cracking from 9 gPro rasrgn
_ Stress Corrosion Cracking 9
. PB, SH, | Stainless Steel | Air and Gas** o .
Top Shield Plug 'SS.HT and Lead Sheltered® None Ildentified None Required
(. o Loss of Material due to
Cover Plates (Top and “PB;,.SH, Stainless Steel Sheltered? Crevice and Pitting DiCiExt&g\r?; Seunr]f:rc‘:fs
Bottom) SS, HT ' Corrosion Cracking from 9 gPro ra?n
o Stress Corrosion Cracking 9
Siphon and Vent Ports PB,SH | Stainless Steel | Airand Gas™ None Identified None Required
- _ \ Locs:‘,rsec\algcl\élztrelg?alig?nzto DSC External Surfaces
Ram Grapple Ring SS Stainless Steel Sheltered Corrosion Cracking from Aglngphf:nr:gr)nement
Stress Corrosion Cracking 9
Dry Film Lubricant none N/A N/A N/A none
Swagelok Quick
Disconnects none N/A N/A N/A none
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TABLE 9.6-2
AGING MANAGEMENT REVIEW RESULTS FOR THE DSCs (NUHOMS-24P AND 32P and 32PHB)

Intended Aging Management

Subcomponent’ Function Materials Environment _ g Effect/Mechanism Activities
Siphon Tube none N/A N/A N/A none
Aluminum coating

Carbon Steel Spacer
f)iscs and Top Shiold none N/A hone
Plug)
Nickel Based Thread
Lubricant; thread tape none N/A none
or sealant
Stainless steel
plugs/bolts (non- none N/A N/A none
Structural)
DSC Lifting Lugs none N/A None
Notes:
' Each individual DSC may not contain all*ef ]
2 Air and gas environment is heliumainsi S@cavitygwithapossiblegtiace amounts of air, water vapor and fission product gases.
Temperature and radiatio conS|de§e as descrigethin Rewrence 9.41 Section 3.3.3, Environments for the DSCs.
*  Sheltered environment (Ol interi @aces that areget part of helium filled DSC cavity.
*  One time short exposure t@ borated wate @lring loa operations is not considered an environment that impacts long term

aging management.

CC
HT
PB
SH
SS

Provides criticality control of sp
Provides heat transfer

Directly or indirectly maintains a press
Provides radiation shielding

Provides structural support and/or functional support of important to safety equipment (structural integrity)

ndary (confinement)

N/A  Not applicable
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TABLE 9.6-3

AGING MANAGEMENT REVIEW RESULTS FOR THEZHSM and HSM-HB

Intended . . Aging Aging Management
Subcomponent Function Materials Envirory . Effect/Mechanism Activities
Reinforced Concrete Walls,
Roof and Foundation; Shielded , Cracking due to HSM Aging
Ventilation Air Inlet Plenum; HT, SH, SS Concrete » Management
Ventilation Air Outlet Shielding Program
Blocks
Reinforced Concrete Wallls,
Roof and Foundation; Shieided HSM Aging
Ventilation Air Inlet Plenum; HT, SH, SS due to freeze-thaw Management
Ventilation Air Outlet Shielding degradation Program
Blocks
Reinforced Concrete Walls,
Roof and Foundation; Shielded Cracking due to HSM Aging
Ventilation Air Inlet Plenum; HT, § moisture, chemical Management
Ventilation Air Outlet Shielding attack, or leaching Program
Blocks
Reinforced Concrete Walls, Loss of material
Roof and Foundation; Shield (spalling, scaling) HSM Aging
Ventilation Air Inlet Plen due to moisture, Management
Ventilation Air Outlet Shi chemical attack, or Program
Blocks leaching
Reinforced Concrete Wallls,
Roof and Foundation; Shielded Corrosion due to HSM Aging
Ventilation Air Inlet Plenum; Yard, Air moisture, chemical Management
Ventilation Air Outlet Shielding attack, or leaching Program
Blocks
Reinforced Concrete Walls, Increase in
Roof and Foundation; Shielded : o HSM Aging
Ventilation Air Inlet Plenum; HT, SH, SS Concrete Yard, Air pcc;rOSItty/lperT]gablhfty Management
Ventilation Air Outlet Shielding ue 8 eaching o Program
Blocks a(OH).
CALVERT CLIFFS ISFSI USAR 9.6-16 Rev. 23



AGING MANAGEMENT REVIEW RESULTS FOR THE

TABLE 9.6-3

SM and HSM-HB

Intended Materials Aging Aging Management
Subcomponent Function Effect/Mechanism Activities
Reinforced Concrete Walls,
Roof and Foundation; Shielded koss of strength due HSM Aging
Ventilation Air Inlet Plenum; HT, SH, SS Concrete leaching of Management
Ventilation Air Outlet Shielding Ca(OH), Program
Blocks » =
Reinforced Concrete Walls, Increase. in
Roof and Foundation; Shielded L rositv/permbabilit HSM Aging
Ventilation Air Inlet Plenum; HT, SH, SS | Concrete: Yard, Air- po 3 y'peri y Management
Ventilation Air Outlet Shieldin 5 ue to cement Program
g g
Blocks aggregate reactions
Reinforced Concrete Walls,
Roof and Foundation; Shielded I | | Loss of strength due HSM Aging
Ventilation Air Inlet Plenum; HT, SH, SS |..Concrete |. . .Yard Air. | tocement aggregate Management
Ventilation Air Outlet Shielding R R : e reactions Program
Blocks Voo
Reinforced Concrete Wallls, .
Roof and Foundation; Shielded |~ -~ . “.|"" .- L seﬁl':rilg:? Odrulce)sts of HSM Aging
Ventilation Air Inlet Plenum; .-) "HT; SH;;SS [-.Concrete Yard, Air b . Management
Ventilation Air Outlet Shielding ond with embedded Program
lding R : steel 9
Blocks o
Reinforced Concrete Walls, " |-
Roof and Foundation; Shielded ™| L Cracking due to HSM Aging
Ventilation Air Inlet Plenum; "HT;-SH, SS | «Concrete Yard, Air : d'g i Management
Ventilation Air Outlet Shielding Tl Lo Irradiation Program
Blocks
Reinforced Concrete Walls,
Roof and Foundation; Shielded Gl Loss of material HSM Aging
Ventilation Air Iniet Plenum; HT, SH, SS | Concrete Yard, Air (spalling, scaling) Management
Ventilation Air Outlet Shielding due to irradiation Program
Blocks
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TABLE 9.6-3
AGING MANAGEMENT REVIEW RESULTS FOR THE#HISM and HSM-HB

Intended . . Aging Aging Management
Subcomponent Function Materials Environ) Effect/Mechanism Activities
Reinforced Concrete Walls, :
Roof and Foundation; Shielded Cracking due to HSM Aging
Ventilation Air Inlet Plenum; HT, SH, SS | Concrete ment aggregate Management
Ventilation Air Outlet Shielding eaction Program
Blocks
Reinforced Concrete Walls,
Roof and Foundation; Shielded Loss of mategial due HSM Aging
Ventilation Air Inlet Plenum; HT, SH, SS to cement aggregate Management
Ventilation Air Outlet Shielding reaction Program
Blocks
. Cracking due to HSM Aging
Re'g?;?zﬂ(?ggﬁﬁgtygfns’ HT, S nConcrete G freeze-thaw Management
¢ degradation Program

Loss of material

Reinforced Concrete Walls, (spalling, scaling) Ivll-| SM Aging
. anagement
Roof and Foundation due to freeze-thaw
: Program
degradation
Reinforced Concrete W Cracklng due to HSM Aging
. @ moisture, chemical Management
Roof and Foundatio :
attack, or leaching Program
\ Loss of material due .
Reinforced Concrete Walls, P Embedded/ to moisture, l\Ll-laSn'\ef '2?:;%
Roof and Foundation Underground chemical attack, or P 9
. rogram
leaching
Reinforced Concrete Walls, Embedded/ omosion due to oM AgIng.
Roof and Foundation Underground ’ . 9
attack, or leaching Program
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TABLE 9.6-3
AGING MANAGEMENT REVIEW RESULTS FOR THE;{HSM and HSM-HB

Intended . . Aging Aging Management
Subcomponent Function Materials EnV|ro & Effect/Mechanism Activities
: Increase in .

. . . HSM Aging
Reinforced Concrete Walls, HT, SH, SS | Concrete po!’03|ty/perm.eabll|ty Management
Roof and Foundation e to leaching of Proaram

Ca(OH), 9
. LosS® gstrength due HSM Aging
Reinforced Concrete wa"S’ HT, SH, SS | Concrete to legehing of Management
Roof and Foundation :
. Ca %22 Program
Reinforced Concrete Walls, HT. SH. SS TR Cracking due to I\;I-lasnlan '2?:;?“
Roof and Foundation T irradiation 9
Program
. _ Loss of material HSM Aging
Reinforced Concrete Walls, HT, Concrete ¥ (spalling, scaling) Management
Roof and Foundation 2
due to irradiation Program
. : Cracking due to HSM Aging
Reinforced Concrete Wallls,
Roof and Foundation HT, S cement aggregate Management
reaction Program
. L Loss of material due HSM Aging
Reinforced Concrete }Nalls; -1 HT;-SH, SS - to cement aggregate Management
Roof and Foundation Sy =Underground .
, - reaction Program
T , HSM Aging
DSC Structural Steel Assembly |- SS Sheltered Loss of materlal due Management
to corrosion
. . e Program
Nitronic 60
DSC Structural Steel Assembly .88 Stainless Sheltered None Identified None Required
™ _Steel
R . HSM Aging
—_ . = |-~ Carbon Loss of material due
DSC Seismic Retainer SS . Steel Sheltered to corrosion Management
Program
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TABLE 9.6-3 ‘
AGING MANAGEMENT REVIEW RESULTS FOR THE:HSM and HSM-HB

Intended . . e Aging Aging Management
Subcomponent Function Materials Enwro:me_n Effect/Mechanism Activities
. . . HSM Aging
Cask Docking Flange and Tie Carbon oss of material due
Restraints SS Steel Sheltered to corrosion Mapnagement
rogram
Cask Docking Flange and Tie Carbon : Los&ét.material due HSM Aging
. SS Yard = . Management
Restraints Steel toscorrosion =
D rogram
Heat Shield HT Staliess Sheltered None Required
Shislded Front Access Door and SH, SS Concrete |. Embedded None ldentified None Identified

Door Supports

Loss of material due HSM Aging

Shielded Front Access Door and Yard . _ Management

Door Supports to corrosion P

rogram

Ventilation Air Openings (One : - .
Inlet/ Two Outlets) Yard None Identified None Required
Shielded Ventiiation Alr Iniet S Yard None Identified None Required

enum g \ N

Ventilation Aé:ooczget Shle ' " \3 Yard None ldentified None Required
Lighting Protection Syste" : Yard None Identified None Required

Threaded Fasteners and Yard Embedded/ - .
Expansion Anchors Yard None Identified None Required
Handrail Yard None ldentified None Required

HT Provides heat transfer
SH Provides radiation shielding
SS Provides structural support and/or functional support of important to safety equipment (structural integrity)
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AGING MANAGEMENT REVIEW RESULTS FOR THE TRANSFER CASK é;! Including FORCED COOLING Option)

TABLE 9.6-4

Intended Aging Aging Management

Subcomponent Function Materials Environment'? ct/Mechanism Activity

of Material due to
Genggal Corrosion .
Structural Shell SS, HT, Embedded/B Transfer Cask Aging

(Cask Body) SH Carbon Steel Wa Loss 0 atrlal due to Management Program
Bottom Support : . .

Ring (Cask Body) SS Stainless Steel None Identif None Required
Bottom Cover Plate . - :

(Cask Body) SS Stainless Steel None |dentified None Required
T%% g)llr;\nge (Cask SS Stainless Steel None Identified None Required
Inner Shell (Cask SS,HT, - & . .

Body) SH one Identified None Required
Lead (Cask Body) SS,HT ENone Identified None Required
Rails (Cask . .

Attachments) SS None Identified None Required
Upper Trunnions - Cracking of material due .

(Cask to stress/strain from Jgigsfr;g:tsl‘;rﬁglrg%q

Attachments) lifting 9 9

Upper Trunnion
Sleeves (Cask
Attachments)

Cracking of material due
to stress/strain from
lifting

Transfer Cask Aging
Management Program

Upper Trunnion
Nickel Alloy (Cask

Sheltered/Borated

Cracking of material due
to stress/strain from

Transfer Cask Aging

Attachments) Water lifting Management Program
Upper Trunnion
age™ MG | KT SH | Bisco NS™3 Embedded None Identified None Required
Attachments)
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TABLE 9.6-4

AGING MANAGEMENT REVIEW RESULTS FOR THE TRANSFER CASiK"(It)cluding FORCED COOLING Option)

Intended Ve / Aging Aging Management
Subcomponent Function Materials Environment'? /| . ..;Effect/Mechanism Activity
Upper Trunnion ¢, |~Cracking of material due .
Cover Plate (Cask | SS, SH Stainless Steel Sheltexg{eBrc?/[gtee Yl 1o stress/strain from Jgﬁgsfr:qg:tsgég':;%
Attachments) \lifting 9 9
Lower Trunnions (ol Cracking of.material due :
(Cask SS Stainless Steel Shelte\;sg{\eB r(;r\ated to stress/sfraiﬁ--fr___om Jézgsf,:qg:tsgég:;%q
Attachments) N N lifting NN 9 9
Lower Trunnion E .| Cracking of material dye .
Sleeves (Cask SS Stainless Steel Embedded/Borate\dﬁ_.‘\- “/to stress/strain from Transfer Cask Aging
Water - Management Program
Attachments) . N lifting
Lower Trunnion U
Sleeve Nickel | Cracking of material due ,
Alloy Weld SS Stainless Steel Embeq\;ﬂvea%?orated to étfb%s/strain from JarﬁQSf:r;gsts;:‘)g'rg?n
Overlay (Cask ) ' “lifting 9 9
Attachments)
Lower Trunnion o
Neutron Shielding HT,SH .. -Bisco NS-3 Embedded/Borated None Identified None Required
(Cask ) Water
Attachments) :
Ram Access _ : : ‘
Penetration Ring ss Stainless Steel | “Sheltered/Borated None Identified None Required
(Cask 0 Water
Penetration)
Upper and Lower
Rings, Outer
Shell, Relief Valve : Sheltered/Borated - .
Support Plates SH,HT Stainless Steel Water None Identified None Required
(Cask Neutron
Shield)
Inner and Outer . Sheltered/Borated - .
Support Angle SH, HT Stainless Steel Water None Identified None Required
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AGING MANAGEMENT REVIEW RESULTS FOR THE TRANSFER CAS

TABLE 9.6-4

{Including FORCED COOLING Option)

Subcomponent

Intended
Function

Materials

Environment'?

Aging
EﬁchMechanism

Aging Management
Activity

(Cask Neutron
Shield)

Shielding Material
(Cask Neutron
Shield)

SH, HT

Bisco NS-3

None Required

Inner, Quter, and
Side Plates (Top
Cover Assembly)

SS

Stainless Steel

Ring; Eye Bolt
Stand-offs (Top
Cover Assembly)

SS

24 Hot
Galvanized Finish

None Required

None Identified

None Required

Neutron Shielding
(Top Cover
Assembly)

SH

None Identified

None Required

Inner, Outer, and
Side Plates
(Bottom Cover
Assembly)

Bottom Cover
O-ring Seals

HT,

None |dentified

None Required

Sheltered

Materials Property
Change

N/A — subject to routine
replacement

Neutron Shielding

(Bottom Cover SH Embedded None Identified None Required
Assembly)
Cgls:t ;3 ottom Cover SH Sheltered None ldentified None Required
Neutron Shielding g .
(Cask Bottom) SH Embedded None Identified None Required
Bolts, Washers, Loss of Material due to Transfer Cask Aging
and Threaded SH Carbon Steel Sheltered General Corrosion Management Program
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AGING MANAGEMENT REVIEW RESULTS FOR THE TRANSFER CAS

TABLE 9.6-4

Subcomponent

Intended
Function

Materials

Environment'?

Fasteners for Top
Cover Plate and
Ram Access Plate

ncluding FORCED COOLING Option)

Aging

ffect/Mechanism

Aging Management
Activity

Misc
Subcomponents

none

N/A

N/A

Forced Cooling
Subcomponent

Top Cover
Assembly®

HT

Stainless Steel

Forced Cooling
Subcomponent
Wedges at Bottom

of Cask

StainlesszSteel

L

Sheltered

None Required Class B

Sheltere

Notes:
1

HT Provides heat transfer
SH Provides radiation shielding
SS Provides structural support and/or funct

N/A  Not applicable

CALVERT CLIFFS ISFSI USAR

9.6-24

Nene Identified

None Required Class C

support of important to safety equipment (structural integrity)
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Plates

Subcomponent

Lifting Hook

Intended
Function

Materials

TABLE 9.6-5

Lifting Beam
Plates

SS

SS

Carbon Steel

Water.

Sheltered/Borated

Environment'

Aging

t/Mechanism

AGING MANAGEMENT REVIEW RESULTS FOR THE TRANSF=ER CASK LIFTING YOKE

Aging Management
Activity

Later Brace
Plates

Carbon Stegl

Sheltered/Borated -

Water

Cracking of materia
~dué to-stress/strain fromz|
. lifting =
Loss of Material due to
General Corrosion
'Loss of Material due to

Transfer Cask Lifting Yoke
Aging Management

Program

Support Brace
Plates

Pin (Round Bar)

Catbori Steel

Sheltered/Borated”
AN ~ Water

due to stress/strain from

- - Pitting.or Crevice

~ Corrosion
Cracking of material

lifting

Transfer Cask Lifting Yoke
Aging Management

Program

""-C-a_*rbon Steel

Loss of Material due to

General Corrosion

Loss of Material due to
Pitting or Crevice

SS

CALVERT CLIFFS ISFSI USAR

Stainless

Sheltered/Borated

Water

Steel

Corrosion
Loss of Material due to
General Corrosion
Loss of Material due to
Pitting or Crevice

Transfer Cask Lifting Yoke

Aging Management

Program

Sheltered/Borated

Corrosion

Water

9.6-25

Loss of Material due to

General Corrosion

Loss of Material due to
Pitting or Crevice

Transfer Cask Lifting Yoke
Aging Management

Program

Corrosion

Transfer Cask Lifting Yoke
Aging Management

Program

Rev. 23



TABLE 9.6-5

AGING MANAGEMENT REVIEW RESULTS FOR THE TRANSEER CASK LIFTING YOKE

Intended . . 1 (" Aging Aging Management
Subcomponent Function Materials Environment Activity
Pin Handle None N/A N/A N/A
Pin Cradle Pipe None N/A N/A N/A
Rear Pin Stop None N/A N/A & N/A
Pin Lock None N/A N/AS N/A
Main Assembly Transfer Cask Lifting Yoke
Bolts, Nuts, SS Carbon Steel Aging Management
Washers Program
Support angles
and misc None N/A
hardware
Hook Bearing SS Bronze None Required

Plate

Notes:
1

SS Provides structural supp E]n functiona suppo o

All subcomponents th

N/A  Not applicable
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TABLE 9.6-6

AGING MANAGEMENT REVIEW RESULTS FOR THE CS'UPPORT PLATFORM

Subcomponent g‘:ﬁ:ﬂgﬂ Materials Environment Effect/Mechanism Aging Anﬁir",?&ement
Stainless % aterial due to pitting Cask Support Aging
Base Plate SS Steel Borated Wati@l%r stressicorrosion cracking Management Program
Stainless £an7”| Loss of materialdue to pitting | Cask Support Aging
Web Plates SS Steel Borated &V@%ﬁw or stress co??éﬁsifon cracking Management Program
. Stainless Loss of material dtiéxto pitting | Cask Support Aging
Mid Plate SS Steel Borated Wate_g; A or §,tfe:s_,s corrosiongracking Management Program
Stainless & {pLe8S B material due topiting | Cask Support Aging
Top Plate SS Steel ; atd Water *igé%%stress corrosion craél(ing Management Program
ngzgfggb Energy SS Aluminum Cog@)\pressed Air None Identified None Required
Honeycomb Base ss N 0ss of?@:aterial due to pitting | Cask Support Aging
Plate 0nstressieoprosion cracking Management Program
Honeycomb Casing 3Ss ’L68giohmaterial due to pitting | Cask Support Aging
Plate or stress corrosion cracking Management Program
Honeycomb Outer ss Loss of material due to pitting Cask Support Aging
Plate ) or stress corrosion cracking | Management Program
Bottom Location sS I Loss of material due to pitting Cask Support Aging
Plates SV 7 - Steel or stress corrosion cracking | Management Program
- Y Stainless “&® | Loss of material due to pitting Cask Support Aging
Litting Lugs SS " Steel . ated Water or stress corrosion cracking | Management Program
Tubing Manifold, S -
Ralief Valve, none [ N/A N/A N/A N/A

Pressure Gauge,
Quick-Connect

SS Provides structural support and/or functiohal_"'support of important to safety equipment (structural integrity)

N/A  Not applicable
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