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Subject:

References:

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

1. Letter from G. H. Gellinch (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. Gellinch (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
(410) 495-5219.

Mr. Larry D. Smith at

I declare under penalty of perjury that the foregoing is true and correct.
September 11,2015.

Executed on

Respectfully,

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 NU H32PHB-0202
5 PROPRIETARY Calculation NU H32PHB-0203

(2) AREVA Affidavit

cc: NRC Project Manager, Calvert Cliffs
NRC Regional Administrator, Region I
NRC Resident Inspector, Calvert Cliffs

S. Gray, MD-DNRDirector - NMSS
J. M. Goshen, NMSS
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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 RAI 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. ML 14202A337) 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 (USA R). Although Regulatory
Guide 3.62 states that drawings on 8 !/ 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.

CCN PP 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. ML 14288A 127) 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 RAI 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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ATTACHMENT (1)
SECOND REQUEST FOR ADDITIONAL INFORMATION, PART 2

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 sheltered 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 RAI 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. ML 14202A38 7),
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-03-7 102, 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.
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ATTACHMENT (1)
SECOND REQUEST FOR ADDITIONAL INFORMATION, PART 2

CCNPP Response to RAI 5-4:

Enclosure 2 contains the requested drawings.

* NUH-03-71 06 Door Type A- attached
* NUH-03-7108 Door Type B- attached
* 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 NUHOMSf• 32PHB DSC, HSM-HB and modified transfer cask designs. The
changes should include:

* A summary of all supporting TLAAs provided in the license amendment request and
responses to RAI- 1 (ADAMS Accession No. ML 14288A 127).

* 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

* 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. ML 14267A065) included an
"ISESI Updated Safety Analysis Report Supplement and Changes" supplement. The renewed
license requires the licensee to incorporate this supplement in Chapter 9 of the ISESI USAR
(see License Condition 18, ADAMS Accession No. ML 14274A 022). 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 NUH-OMS'• 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. It is 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
* TN Calculation 10955-0202 Rev. 1 - Enclosure 4
* 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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ATT-ACHMENT (1)
SECOND REQUEST FOR ADDITIONAL INFORMATION, PART 2

The staff requests additional in formation 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. ML 15068A 331).

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 8000.

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
800C 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:

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

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 MWd/MTU for fuel stored in NUI-OMS'• 32PH-B DSCs. The High Burnup Fuel Aging
Management Program in Attachment 4 of the supplement to the license renewal application
(ML 14267A 065) was approved per guidance in ISG-24. ISG-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 bumnup 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
(ML 15133A082), the maximum burnups are: 55.5 GWd/MTU (ZlRLO T

MI cladding),
53.5 GWd/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-92-1 16PA (non-proprietary version can be found at ML003681 063) 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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ATT'ACHMENT (1)
SECOND REQUEST FOR ADDITIONAL INFORMATION, PART 2
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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 RAI 6-2b ((ADAMS Accession No. ML 14288A 127) 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 RAI 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.
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ATTACHMENT (1)
SECOND REQUEST FOR ADDITIONAL INFORMATION, PART 2

Exelon's RAI 9-4 response (ADAMS Accession No. ML 14288A 127) assumed 10% of the fuel
rods fall 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'e 32PHB DSC system.
As requested in the previously submitted RSI 9-2 (ADAMS Accession No. ML 14202A387)
and RAI 9-3 (ADAMS Accession No. ML 14288A 127), 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 NUHOMSfe 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. ML 14202A387)
and RAI 9-3 (ADAMS Accession No. ML 14288A 127) 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 N 14.5.

As stated in the staff's RAI 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 ESAR 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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ATTACHMENT (1)
SECOND REQUEST FOR ADDITIONAL INFORMATION, PART 2

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 Ill certified in leakage testing.

Exelon's response to RAI 9-2 (ADAMS Accession No. ML 14288A 127) indicated that an ASNT
non-destructive testing (NDT) Level Ill 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 NUt-OMS'• 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.
ML 14288A 127) 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 RAI 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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ENCLOSURE 1

USAR Draft Section 9.6

Calvert Cliffs Nuclear Power Plant
September 11, 2015



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 ISESI 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.

9.6.1 AGING MANAGEMENT REVIEW ,,hlillI,,

The purpose of the aging management review is tob ltddess the aging effects that could
adversely affect the ability of the componen"s anII,3subcomponents to perform their
intended function during the period of ex~teg.ee operaton The aging management
review involves the following four major• steps:•,,,Ln, r]!!i

* Identification of in-scope subcompornints requiring aging management reviews

* Identiha~n. ... o aeasanev,',,,,,mm • I etfication of aging effects requ'm'''; anagement,1

* Determination of the activities/programsk r equired to manage the, effects of aging
=*~~~'jill i ]" " =

The results of this aging management revie• ..1p the in-scope copoetar
contained in Tables 9.6-1 t hru 9.6-6: These table's are the tables developed and
submitted in Attachment (3) of Reference 9.2 1'"~li•; •parti ii of the license renewal
application.i . " .. "]i;.ii

9.6.2 TIME-LIMITED AGING ANALYSIS .:

Time-Limited• Aging Analyses (TLAA,) Were conducted to identify and evaluate the
effect of time-limited aging in order to demonstrate safe operation of the applicable
comp4nents over the entire period of extended operation. This section discusses the

foreac ofti~e TLAAs evaluated for• license renewal. The evaluations have
'! •lemontra 'tedtathe anialyses have been projected to the end of the renewed license

9,1ii• 96.2. "1 I DSC Time-Limited Aqingq Analysis

,i ,i •REVA Technical Report 10955-0101 (Reference 9.16) was prepared to
"! "tl",, il• I1!1'ildentify a~il'valuat the effect of TLAA, to demonstrate safe operation

ovr:1~he extended service life of the ISESI For the 24P and 32P DSC
sytr•S~l,'The report evaluated the DSCs stored in the HSMs. This section

describDes the finding of the TLAA.

AREVA Technical Report 10955-TLAAO2 (Reference 9.49) was prepared
to identify and evaluate the effect of TLAA, to demonstrate safe operation
over the extended service life of the ISESI For the 32PHB DSC systems.
The report evaluated the DSCs stored in the HSM-HBs. This section
describes the finding of the TLAA.

CALVERT CLIFFS ISFSI USAR9.1Re.X 9.6-1 Rev. XX



DSC Materials:
Stainless SteeI-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 050
shell and other components. Neutron fluence can affect mechanical
properties of steels. However, studies on fast neutron damage in stainless
steel and low alloy steels rarely evaluate damage at fluence levels below
1017 neutrons/cm 2 because they are not significant (Reference 9.17). For
the D50, the neutron fluence (10 neutronis/cm-) is much less than this
level for the intended storage period anid'hence, a TLAA is not required.

The DSC and weld stresses due~Iito •ep,,,,aueand pressure inside the
050 re n imortnt apec ofthe desilc~ 1 Per Reference 9.22, the

NUHOMS-24P DSC normai,'!!?'IL' ""rain design .. ad.resur
are 400°F and 10 psig~iand, •Ikthe accident temperature and pressure are
4600°F and 50 psig . I",II ,,,eill Iii, l:*I , I',

Per Reference 9.16, the NUHOMS-32P__•. DSC normal operating design
temperature is 460°F for the 050S'C:hellI and 380°F for the welds, top and

bottom shield plug/cover plate assembly and the design pressure is
30 psig. The design temperatures '~"' acidnt onitinsforth
NUHOMS-32P DSC shell is 575°F and 475°,1! 1f:{Or the welds, top and bottom
shield plug/cover plate assembly and the des~lign prsur.s10.sg.rf

9.23). The accident pressure values are established using 100% cladding
breach (Ref. 9.24).

Per Reference 9.49, the NUHOMS-32PHB 050 normal operating design
'temperature is 460°F for the DSC shell and 380°F for the welds, top and
bottom shield plug/cover plate assembly and the design pressure is
30 psig. The design temperatures for the accident conditions for the
NUHOMS'-32PHB DSC shell is 656°F and 610°F for the welds, top and

bottom shild plug/cover plate assembly and the design pressure is
100psg ref. 9.42 NUH32PHB-0204). The accident pressure values are

iiestabhished1~iL!S ing, "100% cladding breach (Ref. 9.44 NUH32PHB-0404).

The d,!ilesign1 l:temperatures are calculated at the beginning of NUHOMS
stor:•l•,1 This calculation is bounding since the DSC temperatures are
shown .to monotonicaily 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 050 system is documented in
Table 1.2-2, Reference 9.35 as 50 years. 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 Pluqs

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

Poison Plates (NUHOMS-32P and 32PHB DSC Only)
Snce the NUHOMS-32P and 32P,,BB BS~s use fixed neutron absorbers in

the UDSC basKet, calculations welle perroimecI to assure criticality safety.
Tme dependency for c riticalitY,,a culations may result due to depletion of

boron in the poison plates, •utiled in the NUHOMS-32P and 32PHB DSC
b a s k e ts . : .! ..Ii:h'[ ... 'illll,•.1'=,l

'q l ' ; 11 :, li' . .

Reference 9.19, Section 6.31'states that1 'The continued efficacy of the

neutron absorber mnaterials over a 20ierstorage period is assured by the
design of the NUHOMS-32P and 3:2,PHB canister which ensures that the
neutron absorbers.will .remain "in!i ,lc during accident conditions.
Additionally, the neutro'n flux from the irrdiated fuel will result in negligible
depletion of the Boron. 10 content in the'%•u~tron absorber materials over
the life of the storage system.":,`. '%1 I

:'Per Reference 9.16, the total neutron activity in the NUHOMS-32P DSC is
4..175x1 08 n/s/assembly (Ref. 9.25). To estimate the total flux a
conservative final assembly surface area of 25,000 cm• is considered in

"-.Rference 9..16. The total scalar flux is estimated to be 8.65x104 n/cm2 -s.
-..Using the .thermal cross sect~on for Boron 10, (3,837 barn), the fraction of
th•-'e~oiginal Boron 10 dep~leted after 60 years is 2.3E-6, which is negligible.
The~actiual neu~tron flux is mostly fast and epithermal, and will be declining
with time, so the actual depletion during dry storage will be less than the
depletion{ 6&lculated'ini Reference 9.16. Therefore, continued efficacy of

\the neutroY i .,ison is assured for an additional 40 years of fuel storage.

\P, -ef•r , • 9.49, the total neutron activity in the NUHOMS-32PHB DSC

DSC Fatique 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 III 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 Maxir. T~emperature
The NRC SER (Ref. 9.37) for th•,Baltimr? Gas and Electric Company's
SAR for an ISFSI at Calv•.;liffs, Secton 22.6, Thermal Evaluation,
states that "The applicant •"esthe same method s in the NUHOMS-24P
topical report (Ref. 9.35) or calculating ternperate limits for the safe dry
storage of spent fuel whic •l~• .,;;,,esulted in a maximu tmperature limit of

accident conditlo 5.

Further, in orde .ensure th t'ecladding temperte limits are
acceptable, three'F imtains were *lced on fuel assemblies that are
considered for stor e h U.HOS PDC

1) axiumburnu ndasoitd maxim decay time of either: of
:2-•50,000 D/MTU ,•Uanra 12yas•4~0~ WD/MTU and 14 years; or

Maxiur~tal fill gas r•esure less than 435 psia and
" 1•liuminividual fu ssembly decay heat of no more than 660

heSE fiersaetht 'he 3350 C limit is conservative when
cmared lthe 34O9-°4C •steprature limit in the NUHOMS 24P topical

reor Te 70C cIdent temperature limit is also conservative when
coml:0~ to eeasured inert gas (e.g. helium) environment fuel rod
failure terture 4from 7650 to 8000C."'
The techic Ibasis rep'lOrt for cladding temperature limits, in its concluding
•sectiont 'sta !s that 'The CSFM model produces a family of generic

.peratu~ mit curves to accommodate the variations due to spent fuel
Se el rees These limit curves establish the recommended

teprtr limits for 40-year dry storage of zircaloy-clad spent fuel." The
reportajs states that "The CSFM methodology has been verified to be
technically sound and defensible, and it has a demonstrable degree of
conservatism."

The maximum fuel cladding temperature at the initiation of storage for the
24P DSC was calculated to be 3220 C (61 20 F) (Section 2.2.6.2 of Ref. 9.37)
for long-term storage ambient temperature of 700 F.

The maximum fuel cladding temperature at the initiation of storage for the
32P DSC was calculated to be 313 0 C (5960 F) (Ref. 9.39 Table 1) and
USAR Section 12.8.1.3.2, for long-term storage ambient temperature of
700 F.
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The maximum fuel cladding temperature at the initiation of storage for the32PHB DSC was calculated to be less than 38400 (724°F) (Ref. 9.43 Table
4.3) and USAR Section 13.8.1.3.2, for long-term storage ambient
temperature of 700°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 additional _4 .0years of storage.

The NL-189report (Ref. 9.36) whihisue frcalculating cladding

temperature limit is applicable to •,e&-s storage and the methodology
does not provide for extension to strae Te uret udac
from NRC on acceptable fuel .claddling temperature limits is given in ISG-

11, Rev 3 (Ref. 9.38) and .l~jton tr pisaed
The maximum cladding tempera~ture from the•PNL-6189 method (635°F,
Ref. 9.36) is well below tfS~G-1 1 limit of 7520 ,2k..•F.,
Hence no further analI,". of,, the cladding tlhiu~ress or maximum
temperature is necessary ; ',•

9.6.2.2 HS n ~SM-HB Tin e-Limited Aping Analysis

Reernc 916v•prp tQidentify--and•--""_-• evaluate the effect of HSMs
TLAA, to .demonstrieafe, aop•ration overt~h•. extended service life of the

Refrene 946and 9.9Weepreparech.•,jdentify and evaluate the effect
of HSM-HBS TLAA, to\ '~strate safe operation over the extended
service life of the ISFSI.

,. I' i~l • hisection describes the f .gs of these TL~.

=•,,ll,' ' 'FISM and HSM-HB Concrete-Radiation Effects

,], hThe HSM is a reinforced concrete structure. The effect of radiation on the

analyHses cocumenei eauted in UA Sections8115 an 28.1.1.5.D , ndUSARSeto
12.... n SRSection 13.8.1.1.5.D (Ref. 9.45).ipiiloniee h raitinhese

conecrsaequteislow enougrontafc the prprteSoMh concrete.

Thes evaluaions alsodiceemonsratue tha themanirtue of the egamma-rayf

eonerngy deposihetio on the HSMiconcrete isnosufcettorcauseiany

raiTihe heatinginth concretetmeaue ofr the HSM.ina4 Therefore thstermale

(sectiown 15D (igref 9.45) implierecitl cons)idere the lwradication thea
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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
, ':, • i I ,l ,

The maximum predicted temperature il!of1 ',the concrete at beginning of
storage with a NUHOMS-32PHB DSC, is290°F per Reference 9.46.
Note: 32P was also stored in the fi~Vf rt.fur, HSM-HB modules. The heat of
the 32P is enveloped by the 32PHB'heat. •! iI

,I: Il ' " l i , •i

The environmental degradation of1 1 reinforced conc,£rete will not be
s i n fi a tIaIIer . . .. , . IiI' ....i•i. 'iI~i i~ i''- ._ ",I;,I,,.,..

signiican,,as,.,,rcocret cpyevrt ,pas been provided' :to•..the reinforcing
bars made of ,E rbn eel

Thermal Cycling ffcts~ HnSM '"4l ! i ,

Refrene'• 35, Seecto 8.A0.6 ocuments the analysis of thermal
({lin 0 ~ qa ee(O•y~epr storage life. The number of

~y~ wil ic ase from• B•25" to 21 ,9•00when the design life is extended
fbmto50 yersostorage to6 years of storage. These are still significantly
bel~ the Ii eI o ,000,000•See Section 8.2.10.6 of Reference 9.35).

.7 T~herefc ermal c in have negligible impact on the HSM
••'•4F• n~l -•-,.foret af o litional 40 years of service.

The rmar yligEfcts on HSM-HB
Referenc 9.6 d~e ents the HSM-H thermal cycling. Degradation due

to eleva e. tempe'a ure is not an aging effect requiring management
or the HS concrete. All of the concrete components of the HSM-

B• will ne .•, impaired by thermal cyclic effect or elevated

te er t 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 ISESI 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 Supporl Structral Analysis

The coefficient of friction associate w these lubricants is below 0.05
while the design basis calculations5 empl eda coefficient of friction of 0.25
(Section 8.1.1.1 D of Referenc~e 97.5). The ehanical system to be used
for DSC transfer is capable ofexrting a oc.'gqal to the loaded weight of

a DC ad hiscodito. a been evaluan Section 8.1 .2.1 of
Reference 9.35 for the NUOS2PDSC. A cd,•i;nt of friction of 1.0
has been used (for these' 4•ed DS4 "analyses).,~ u relying onthe
solid film lubricant. The s•"pj•t trtue is designed .fr this loading.
Hence, no furtl1aayi is required.

NUHOMS-32P 0D0-S,-DSC'•Support Structural Analysis
The coefficient of fdtio asoitd wt hee lubricants is below 0.05

w lteein• basis clculaton eoydcfiintof friction of 0.25
ence 9.6 and 9 T. Th m"eQ"•al system to be used for DSC

,stra•sfer is capable of ex•[lt(: aorce equa l to the loaded weight of a DSC
and t scodton has j~bee evaluated for the NUHOMS-32P DSC (Ref.

9.23). A oficetof fric1 f 1.0 has been used (for these "jammed
DSC" naysselih y on the solid film lubricant. The support
structur sdsge fo th bad:ing. Hence, no further analysis is

NUHOM. 3PIB DSC -DSC Support Structural Analysis
•The coeff•Ln t of friction associated with these lubricants is below 0.05

•while the d~~gn basis calculations employed a coefficient of friction of 0.25
(•erence 916 and Reference 9.42 NUH32PHB-0204). The mechanical
s'Th. t used for DSC transfer is capable of exerting a force equal to
the loadedweight of a DSC and this condition has been evaluated for the

~NUHOIMS-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 Fatique 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 Fatigue 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.

.,, \

NS-3 in Transfer Cask ,1'

The transfer cask contains 3 inche's ojf NS.-3 neutron shielding sandwiched
between the cask outer shell hnaterial' and, neutron shield jacket. Per
Reference 9.32, the gamma 'l~and neutron 'dose at 1 inch from the cask

1433 mrem/hr, respectively for the NUHOMS-;,32PH DSC with burnup limit<

3 2P50 MSCWi/ThUxeddb.uii f• 200M MU(e.92

Per Reference 9.47 NUH32PHB-0502" 1 th 1.... an.euro.os.a

:: I!Iinc from the acdn cask tiosuac forh the accident 'odtion isid xx mhrensfhr and
,,l J LEll xxxx.... LreRaedmw/hra rebunspetivel fore rth saheNUOS'H DSCe withac burNup3 lmith

',ii~iI!I'' t''••e,,,:lcask during normal conditions and that the transfer cask is ol
"'iJllsubjected to this gamma exposure when a fuel-loaded DSC is in the

i transfer."ask during loading and transfer operations which are short term
"I,, ;, durationsl' This results in a gamma dose of approximately 3.0x105 Rads

'lll'ii','lover, the s~ervi ce lfe of 60 years. This is based on an assumption that 1
Siad= 1 I1~m (Ref. 9.40) and is considered reasonable for gamma

radiation Irfer" hydrogenous materials. This is significantly below the
expesurei mit of 1 .5x10Qi Rads for the material as stated in Reference

9.33 1'1I II I

Per Reference 9.16, to estimate the neutron fluence, a neutron dose to flux
factor of 1 mrem/hr = 100 n/cm2-s is used (Ref. 9.34). The dose to flux
factor for neutrons is based on dose rate spectra results from various
NUHOMS ISFSl evaluations. The integrated fluence is estimated to be
approximately 3.16 x 1014 neutrons/cm2 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 .5x1 019neutrons/cm 2 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 Agingq Analysis of the Transfer Cask Liftinq Yoke

Liftinq Yoke Fatique Evaluation

The fatigue evaluation of the lifting yoke system (Ref .9.31) shows that the
transfer cask operations do not pose. ,•potential risk of fatigue failure of
trunnion or trunnion sleeve throughout heplnned 60-year service time.

In the case of the transfer casl~iftiggvoke assembly, the structural
adequacy against fatigue failur 4•Y/sec•t for up to 286trnfrcsloading/unloading operations~i the pnn y-ear sevcti.

9.6.3 AGING MANAGEMENTPROGRAMS

Aging management programs are •de el oped.• identify t ~activities to be
implemented to address the possible aging fect•~ h tanogrieffect rslsi
the loss of intended funil ofte"-ct~~pnn An ag ing management
program is considered effeciv i mets one of the following conditions:

* Provides for timely discove &of ihcte oct to be managed
* Mitigates the effects of agin'*•tobe manage

Calvert Cliff wimpeet and alntai teagn nagement programs submitted
in Attachmen 2 f efrence 9.21N•o--rrrrthe duratfon of the ISFSI renewed license
operating Pe"rio•iS d M: •

.6.3. n&HM- .q~ingq Managqement Program

~he~ HSM manaee program credits the Calvert Cliffs Part 50
~progr s rdtdfor managi------ng the effects of aging in the Calvert Cliffs

Nuclea owr Pjas described in Chapter 16 of Reference 9.1. The
S HSM agi ganage,•.nt program involves monitoring the exterior surfaces

" of the HS . including visual inspection of the accessible concrete; any
"•xposed steel subcomponents, embedments, and attachments; and the

~ightning •pr ection system. Interior inspections are conducted upon
Ioadi• g facsk. Exterior inspections are conducted annually.

~~The HSK/ 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

SLightning Protection System (above grade) -corrosion

9.6.3.2 Transfer Cask Apqingq Managqement Program

The transfer cask aging management program credits periodic inspections
performed on the transfer cask. Thepocedure includes visual and
penetrant test inspections of the carbnte el subcomponents. Monitored
aging effects by the aging manageentpro•gram include loss of material
due to various forms of corrosion.

9.6.3.2a Forced Coolin 2 ption "

No aging management program isreuedfrteocdcoln
components. This includes fftorced cooling Top GvrAssembly which
is Class B and the Wedges ath otor~ of the Cas hihare Class C.

Bot itmsare a ess ste ae tred in asheltee environment.
Refer to Table 9•.-4 frcassificatos
The wedges are r;sdwthdmnraliz-od wtrafter removal of the cask
from the pool andpirto strage per p o edure. The Top Cover is never
paein l te pool.
9 6 3.3 Transfer asLitrg oeinMngement Program

Thtrnfecsk litn oeagin Pr~ agement program credits the
tranfe cakifting yoke• anal inspection. This procedure includes visual
an nte atce tes •ispections of the transfer cask lifting yoke
carbn( stei ubcos poe nts. Monitored, aging effects by the aging
ma agmn rga ci de l!loss of material due to various forms of

con sio an racingof t~ rial due to stress/strain from lifting.

9.6.3.4 a kupport Platform Agqingq Management Progqram
The cask su.port pafrm aging management program credits the Calvert
Cliffs powe! lant Chemistry Control Program, as described in Chapter 16
e • eferene 9.1. Loss of material and crcigareprvnethog
contr I secified limits on chloride in the spent fuel pool water.

9.6.3.5 DSC External Surfaces Agingq Managqement Program

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.

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.

I' m
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TABLE 9.6-1
~DFUEL ASSEMBLIES

Subcomponent
Aging Effects

Requiring
Manaaement

Fuel Rod (Cladding None Identified

Spacer Grid
Assemblies

Lower End Fitting
(and Connectors)

Upper End Fitting
(Connectors and
Holddown Spring)

Holddown Spring
Retainer and
Upper End Plugs

Fuel Assembly
Control
Components

Fuel Rod Pellets and
Other Internal
Portions

Notes:
1 Air and gas environment outside the fu Idsinde the DSC) is helium at atmospheric pressure with trace amounts of air and

water vapor. Minimal amounts of fission re'• gases may also be present. Temperature and radiation have been considered
as described in Reference 9.41 Section 3.2.,Evrnet for the Irradiated Fuel Assemblies.

2Air 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 9.6-1AGING MANAGEMENT REVIEW RESULTS FOR THE IRRADi~ATED FUEL ASSEMBLIES

Residual boron may coat the irradiated fuel assemblies surfaces since the wreexposed to a borated water environment in the
SEP prior to storage. Any boric acid residue remaining on the irradiatedfulassemblies• will have no deleterious effects due to
the minimal amount of water remaining on the irradiated fuel assemblies ad the •' aterials of construction for the irradiated fuel
assemblies.hihbru r trg, cnimtr( P

SA confirmatory program for high burnup fuel is being performed yti Deparmn of EnBergy which will monitor the condition of
hih urupfuel assemblies in dr trg.This cnimtr r~rmincludes' Ziraoylirlo, and M5 cldigmaterials that

have been used at Calvert Cliffs but may not yet have been plac d into dystorage at the timeof• ISFSI license Renewal.

CC Provides cicatycontrol of spent fuel
HT Provides heat transfer
PB Directly or indirectly maintains a pressure boundary ( ieet)
SS Provides structural support and/or functional supporto saet eqimnt (structural integrity)
N/A Not applicable

...... Fr .........
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AGING MANAGEMENT
TABLE 9.6-2

REVIEW RESULTS FOR THE DSCs (NUHOMS-24P AND 32P and 32PHB)

Scmonn' Intended Mtras Evrnet gEfetMcnim Aging ManagementSubc___mp___nent__ Function Maeil niomn gn fetMcaimActivities
Basket SS, CC Stainless Steel Air and Gas " '4'.~~one Identified None Required
Guide Sleeves (Basket) SS, CC Stainless Steel Air and ,Gs .IeniidNneRqie

Stainless Steel / '-? ,tf

Spacer Disks (Basket) SS,CC Aluminum Coated Air ,nda2 4 NoeirtfdNneRqrd
Carbon Steel -,•

Stainless Steel / • •2'•4Noe .. "
Support Rods (Basket) SS, CC Aluminum Coated. Air and Gas' , on Identified None Required

Carbon Steel""
Rails (Basket) SS Stainless Steel Air and Gas2 '4  None Identified None Required
Rail Inserts (Basket) SS Aluminum Air and Gas 2 '4  •~~one Identified None Required
Fixed Neutron Absorbers CCBorated Shlee 3 •'o dniid oeRqie

(Basket) CC Aluminum Alloy Setrd ~ •.eIetfe oeRqie

Loss of Material due to DCExenlSras
DSC Shell w/ Bottom PB, SH, Stainless Steel Air and Gas 2  Crevice and Pitting DSExenluras

shield Plug SS, HT .and Lead Sheltered3  Corrosion Cracking from Aging Management
________________Stress Corrosion Cracking Program

Top Shield PlugPB, SH, .Stainless Steel Air and Gas 2'4 NoedntfdNneRqid
Top Sield lug _SS,"HT and Lead Sheltered3 NoeIntfdNneRqid

Loss of Material due to DCExenlSras
Cover Plates (Top and '"PB,-.SH, Stainless.Steel Sheltered3  Crevice and Pitting Agin Matenagementce

Bottom) SS, HT Corrosion Cracking from AigMngmn
-. Stress Corrosion Cracking Program

Siphon and Vent Ports PB, SH. Stainless Steel Air and Gas 2'4  None Identified None Required
Loss of Material due to DCExenlSras

RamGrppl Rng S tailes~tel Sheltered3  Crevice and Pitting
RamGrapl Rig S Saines StelCorrosion Cracking from Aging Management

Stress Corrosion Cracking Program

Dry Film Lubricant none N/A N/A N/A none
Swagelok Quick

Dsoncsnone N/A N/A N/A none
DicALnVeRTcLIFs UAR964Re.2
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TABLE 9.6-2
AGING MANAGEMENT REVIEW RESULTS FOR THE DSCs (NUHOMS-24P AND 32P and 32PHB)

Aluminum coating
(Carbon Steel Spacer
Discs and Top Shield

/

lickel Based Thread
Lubricant; thread tape
or sealant

•tainless steel
plugs/bolts (non-
Structural)

L

Notes: q
1 Each individual DSC may not contain

Air and gas environment isTemperature and radiatiogl
3

4
Sheltered environment•
One time short exposu
aging management.

•~~sibl t6 e amounts of air, water vapor and fission product gases.•in Reference 9.41 Section 3.3.3, Environments for the DSCs.

that a io part of helium filled DSC cavity.

•g operations is not considered an environment that impacts long term

CC
HT
PB
SH
SS
N/A

Provides criticality control of spe fueProvides heat transfer
Directly or indirectly maintains a press,,e bunary (confinement)
Provides radiation shielding

Provides structural support and/or functional support of important to safety equipment (structural integrity)
Not applicable
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TABLE 9.6-3
AGING MANAGEMENT REVIEW RESULTS FOR TH ISM and HSM-HB

Intended o •Aging Aging Management
Subcomponent Function Materials Environ entm Effect/Mechanism Activities

Reinforced Concrete Walls, iC
Roof and Foundation; Shielded Cracking due to HSM Aging

Ventilation Air Inlet Plenum; HT, SH, SS Concrete ~ ad, Air f•reeze-thaw Management

Ventilation Air Outlet Shielding "'dgradation Program
Blocks __________

Reinforced Concrete Walls, ' o ~ traRoof and Foundation; Shielded Los~• spalfing"acaingdg adaio HSM Aging

Ventilation Air Inlet Plenum; HT, SH, SS Co*eeeYadAi (duelng scfeeetalig Management
Ventilation Air Outlet Shielding du tofez-hwProgram

Blocksderdto
Reinforced Concrete Walls,•% , j • ipl

Roof and Foundation; Shielded i l Cracking due to HSM Aging
Ventilation Air Inlet Plenum; HT, SH, S onrete YrArmoisture, chemical Management

Ventilation Air Outlet Shielding attack, or leaching Program
Blocks

Reinforced Concrete Walls,__, . ••• ,Loss of materialtmosue

Roof and Foundation; Shielded •"(spalling, scaling) HSM Aging
Ventilation Air Inlet Plenu~r I ~, HSS oceY ,Air due tomitrManagement

Ventilation Air Outlet Shi •L(• chemical attack, or Program
Block "•ll •illeaching

Reinforced Concrete Walls, ••, •
Roof and Foundation; Shielded •e },••Corrosion due to HSM Aging

Ventilation Air Inlet Plenum; E eddee Yard, Air moisture, chemical Management
Ventilation Air Outlet Shielding attack, or leaching Program

Blocks
Reinforced Concrete Walls, "• •Increase in

Roof and Foundation; ShieldedHSAgn
Ventilation Air Inlet Plenum; HT, SH, SS Concrete Yard, Air porosity/permeability M agnagemn

Ventilation Air Outlet Shielding due to leaching of Mngmn
Blocks Ca(OH) 2 Program

CAL VERT CLIFFS ISFSI USAR 961 e.29.6-16 Rev. 23



TABLE 9.6-3
AGING MANAGEMENT REVIEW RESULTS FOR THE HSM and HSM-HB

Intended Matrils.nvronen Aging Aging Management
Subcomponent Function Mtras Evon t_ Effect/Mechanism Activities

Reinforced Concrete Walls, .___
Roof and Foundation; Shielded :--Loss of strength due HSM Aging

Ventilation Air Inlet Plenum; HT, SH, SS Concrete :.••;Yard, Air •to leaching of Management
Ventilation Air Outlet Shielding :..- Ca(OH) 2  Program

Blocks --
Reinforced Concrete Walls, Increase=- in

Roof and Foundation; Shielded HSM' Agingi• ' Ic~asei
Ventilation Air Inlet Plenum; HT, SH, SS Concrete• Yard, Air.-roityp.....iit Management

Ventilation Air Outlet Shielding -: :.. due to cementPrga
Blocks- ' aggregate reactionsPrga

Reinforced Concrete Walls, ".,,
Roof and Foundation; Shielded .... ''" ""Loss of strength due HSM Aging

Ventilation Air Inlet Plenum; HT, SH, SS .. Concrete .Yard,•Air: to cement aggregate Management
Ventilation Air Outlet Shielding -• ' ". ' ' reactions Program

Blocks .... • • :'" .' .

Reinforced Concrete Walls, - .... . •Cracking due toHSAgn
Roof and Foundation; Shielded d ....... ' settlement or loss of HMAgn

Ventilation Air Inlet Plenum; •-HT-• sH,-SS" '..Concrete Yard, Air bodwt medd Management

Ventilation Air Outlet Shielding" steel ,.• Program
Blocks"• ...• . -.

Reinforced Concrete Walls, .. ....-.
Roof and Foundation; Shielded - Cracking•due.toSM Angemnt

Ventilation Air Inlet Plenum; •HT,.•SH, SS •iConcrete Yard, Air irradkiagdetion Progagmen
Ventilation Air Outlet Shielding . iraatoPogm

Blocks ___ _ -___ __ -_ _ __ _ __ _ __ _ _

Reinforced Concrete Walls, .. t...
Roof and Foundation; Shielded --.... Loss of material HSM Aging

Ventilation Air Inlet Plenum; HT, SH, SS Concrete Yard, Air (spalling, scaling) Management
Ventilation Air Outlet Shielding due to irradiation Program

Blocks _ _ _ _ _ _ _ _ _ _ _ _ _ __________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CAL VERT CLIFFS ISFSI USAR 961 e.29.6-17 Rev. 23



TABLE 9.6-3
AGING MANAGEMENT REVIEW RESULTS FOR TI-E SM and HSM-HB

Intended Mtras Evo Aging Aging Management
Subcomponent Function Mtras Eniomn Effect/Mechanism Activities

Reinforced Concrete Walls, •
Roof and Foundation; Shielded ,. •Cracking due to HSM Aging

Ventilation Air Inlet Plenum; HT, SH, SS Concrete Yard, Air ceent aggregate Management
Ventilation Air Outlet Shielding reatio Program

Blocks ________________

Roof and Foundation; Shielded • •Loss of atral due HSM Aging

Ventilation Air Inlet Plenum; HT, SH, SS Co @eeYard i to cement aggregate Management
Ventilation Air Outlet Shielding reaction Program

Blocks___________
Reinforced Concrete Walls, mTeondetd/ Cracking due to HSM Aging

Roof and Foundation HT H S•CnrteU•dfreeze-thaw raManagement
n-r•r b deg radation Progra

Loss of materialHSAgn

Reinforced Concrete Walls, HT, SH,5 oeeEbded salnsaig Management
Roof and Foundation n. rground due to freeze-thawPrgaW • edeg radation Program______

RenocdCoceeW sEbde!Cracking due to HSM Aging
HTinfSrced Cncreteetel~ederoud/ moisture, chemical Management

Fudtoattack, olecigProgram
%.Loss of material due HSM Aging

Reinforced Concrete Walls,_ T SH, ss @ncrete- Ebde!t osue Management
Roof and Foundation Underground chemical attack, or Programt___________ leaching __________

Reifoce Co crte WalsE ed ed mb dd d!Corrosion due to HSM Aging
ReiforedConree Wlls S~q•Emeddd/ moisture, chemical Management

Roof and Foundation Steel Underground atckorlchnPogm

CAL VERT CLIFFS ISFSI USAR 961 e.29.6-18 Rev. 23



TABLE 9.6-3
AGING MANAGEMENT REVIEW RESULTS FOR TE•HSM and HSM-HB

Intended Mtras Evo- Aging Aging Management
Subcomponent Function Mtras Enio n Effect/Mechanism Activities

Er~¶eddedsinc/prmeaseinlHMtAin
Reinforcedof anConcrete onatoWalls, HT, SH, SS Concrete poosty/pereabhilityf Management

Rof ndFondtin ncerronde•C tolachngOf) Program

Reinforced Concrete Walls, ,nbedded/ Ls .,srnthdeHS.gnRoof and Foundation HT, SH, 55 Concrete •,nrondr" to le-chig of Management
*egu Ca(6 •l) Program

Renore CnreeWalEmbeed Cracking due to HSM Aging
Roofinfocd Foundaetio Wal, HT, SH, SS Con lte .ndergr d•irradiation Management

neorgronunatonProgram

Reifoce CocrteWalst• -•~m,.•tdd/'• Loss of material HSM Aging

Roof and Foundation H,• nr .Ur• un d~ salnsaig_ due to irradiation Mngmtprogram

•edd Cracking due to HSM Aging
Reinforced Concrete Walls, H,~ S Cprt medd eetageaeMngmn

Roof and Foundation HT V• Jderground cmnagregactio Progagmen

Reinorcd CocreeEWalsdded/ Loss of material due HSM AgingRoofinfocd Coundaetio Wals HT,--SH, SS @crete "" .ergon d to cement aggregate Management
Roo ad Funatin"....nd" reaction Program

due HSM Aging
DS'tutua"te Assembly S Sheltered Loss of material de Management

DSC trucuralStee Assmbly" -.. SS "".," x~eel ,,•to corrosionPrga

• . -•Nitronic 60
DSC Structural Steel Assembly - ,SS Stainless Sheltered None Identified None Required

"•-... .. " Steel
Carbon. Loso aeilde HSM Aging

DSC Seismic Retainer SS ••.. abnSheltered Loso aeilde Management
" Steel to corrosion

____ ___ ___ ___ ___ ____ __ ___ ___ ___Program
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TABLE 9.6-3
AGING MANAGEMENT REVIEW RESULTS FOR THE HISM and HSM-HB

Intended Materials Environment AigAigMngmn
Subcomponent Function -- __ Effect/Mechanism Activities

Cask Docking Flange and Tie CaronShelte-red '--lLOss of material dueHSAgn
Restraints Steel •- to corrosion Mngmn-•-•-=--.._Program

'-•- HSM AgingCarbon YadLos•6f•.material due MngmnCask Docking Flange and Tie Steeld -- Prograagmen
Restraints Selt&¶orrosion

Heat Shield HT Staness Sheltered None Iderti~fied None Required
Shieled Frnt Acess Steeln

SileFrnAcesDoor andort SH, SS concrete Embedded None Identified None Identified

Shielded Front Access Door and S,--" ' CroLssfmaeilde HSM Aging
Dortupoesl Cabo Losofmteildu Management

DooSteelrt Yard . .to corrosionPoga

Ventilation Air Openings (One S~ihless Yr oeIetfe oeRqie
Inlet!/Two Outlets)

Shielded Ventilation Air Inletpeu StTaireessadNneIetfe
Plenm HT$ e~ Yad Noe IentiiedNone Required

Ventilation Air ickOUtlet Shiel >',T.- \Stain less\•S•.l...'
Blocks... , "i•l Yard None Identified None Required

Lighting Protection SystehfK SS "•'\ , Coi~p~Z Yard None Identified None Required

TheddFseesad' Steenls .... Yad mbddd None Identified None Required
Expansion Anchors ~ISel~Yard

Handrail C\ rbtee Yard None Identified 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
TABLE 9.6-4

FOR THE TRANSFER CASK(icluding FORCED COOLING Option)

Intended Aging Aging Management
Subcomponent Function Materials Environment1' •Eotfect/Mechanism Activity

.L, f o".Material due to
Embedded/B Ge "alCorrosion

Structural Shell SS, HT, Carbon Steel m ea Loss o a l~erial due to Transfer Cask Aging
(Cask Body) SH W Pitting o rvice Management Program

Cor rosip. __"___________

Bottom Support SS SanesSel Sheltered/B'• !te.None Identife NoeRequired
Ring (Cask Body) S tils te ae ••Nn

Bottom Cover Plate SS SanesSel $Ieed/Borate• NoeIetiidNneRqie
(Cask Body)SS SanesSel ,L•.a.eNoeIetfeNoeRqid

Top Flange (Cask SS tils te hltered, r.td Non Identified None Required
Body) SSStinlesStee__V_/te __

Inner Shell (CaSk~oy SS,HT,s Stainl • ,Shelf~d/Bora 'i~ one Identified Wterj None Required

Lead (Cask Body) SS,HT L. ad Embad". _ "•lione Identified None Required
Rails (Cask Stain esSeel Sh•te NoeIetiidNneRqie

Attachments) SS____ (Nitronlc 6.)hl oe dniidNoeRqie

Upe rnin (Cask S tanls Ste S he terdBoa Cracking of material dUetosrs/tanfo Transfer Cask Aging

Attocmstress/stralifingfo Management Program

Upper Trunnion Cracking"ofeaterialtdue Transfer Cask Aging
Sleeves (Cask SS SainlessS .,,• E "dedBWated to stress/strain from Mngmn rga
Attachments) Wtrlifting Management___Program_

Upper Trunnion •i,,,•,• SetrdBrtdCracking of material due Transfer Cask Aging
Nickel Alloy (Cask SS InoeShtrdBrad to stress/strain from Mngmn rga
Attachments) ••Water lifting Management___Program_

Upper TrunnionoN•

Neuronshildn HT, SH Bisco -~ Embedded None Identified None Required

Attachments)______ __________ __________ _____________ _______ _____
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AGING MANAGEMENT REVIEW RESULTS
TABLE 9.6-4

FOR THE TRANSFER CASK (Including FORCED
/".• .

COOLING Option)

Intended ,, "Aging Aging ManagementSubcomponent Function Materials Environment1' " ~,/ •iEffect/Mechanism Activity
Upper Trunnion Sheltered/Borate~d.'Cracking of material due Transfer Cask Aging

CvrPae(Cask SS, SH Stainless Steel Waer to stress/strain from Mngmn rga
Attachments)Wae'..,. lfn Mngm tPrrm

Lower Trunnions Sheltere~l'B~rated Cracking 6f\lpaterial due Transfer Cask Aging
(Cask SS Stainless Steel Wtr\, to stress/strain from
Attachments)Wae\ ,\ /'•'> lifting' \i\ Management Program

Lower Trunnion mbdedBrtd ,..-Cracking.. of material \due/
SS tanles tee Ebeded .orte ,•o stress/strain from Transfer Cask Aging

Sleeves (Cask SS SanesSel . Water ',lfngManagement Program
Attachments) ___._____lifting__

Lower Trunnion " '
Sleeve Nickel C ,, ,in of maera duefe akgnAlloy Weld SS Stainless Steel- Embedded/Borated. Crcito str, ess/strainf mtrafromdTasfrCakAgn

Overlay (Cask lWtr •ifting Management Program

Attachments)
Lower Trunnion

Neutron Shielding "THBsc S Embedded/Borated None Identified None Required
(Cask HH. BicNS3Water

Attachments).-
Ram Access

Penetration Ring SS Stainless Steel Sheltered/BoratedNoeIntfdNneRqid
(Cask WaterNoeIetfeNoeRqid
Penetration)

Upper and Lower .
Rings, Outer
Shell, Relief Valve SH,HT Stainless Steel Sheltered/Borated None Identified None Required
Support Plates Water
(Cask Neutron
Shield)

Inner and Outer SH T SanesSel Sheltered/BoratedNoeIntfdNneRqid
Support Angle SH,____ HT _StainlessStee Water None___ Identified__ None___Required__
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TABLE 9.6-4AGING MANAGEMENT REVIEW RESULTS FOR THE TRANSFER CASK-(Including FORCED COOLING Option)

Intended __ Aging Aging Management
Subcom ponent Function Materials Environment 1'2 _- Z__EffectIMechanism Activity
(Cask Neutron• .. i..
Shield) , ÷'

Shielding Material , %

(Cask Neutron SH, HT Bisco NS-3 Embei None Idetified None Required
Shield) •"-=.-

Inner, Outer, and • .

Side Plates (Top SS Stainless Steel • Sheltere one Identifie•_~ None Required
Cover Assembly) •

Ring; Eye Bolt -"[h "
Stand-offs (Top SS 24 Hot
Cover Assembly) Galvanized Finish Shlee oe Identified None Required

Neutron Shielding E . •
(Top Cover SH B e53 med NneIdentified None Required
Assembly)

Inner, Outer, and•' ete • d

Side PlatesSHdreNoeIetfeNoeRqid
(Bottom Cover SHSane s te h ltr d B rt dN n detfe o e R q ie
Assembly)________

Bottom Covero~igSasHT ° •,-(thle'rrrrrrrr lee Materials Property N/A - subject to routine

0-inreasoT (tylene•) SetrdChange replacement

Neutron Shielding 3

(Bottom Cover SH BsoNS-3 Embedded None Identified None Required
Assembly) _________

ClaskBttoeoe SH Stain t l Sheltered None Identified None Required

NeukBtronmhildn SH Bisco N -3 Embedded None Identified None Required

Bolts, Washers, SCabnSelhltrdLoss of Material due to Transfer Cask Aging
and Threaded HCabnSelhltrdGeneral Corrosion Manegement Program
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TABLE 9.6-4
AGING MANAGEMENT REVIEW RESULTS FOR THE TRANSFER CASI cluding FORCED COOLING Option)

Intended Aging Aging Management
Subcomponent Function Materials Environmentl'2 A I{lf;ect/Mechanism Activity
Fasteners for Top • P'Lo•f Material due to
Cover Plate and '• Pltj~~~r Crevice

Ram Access Plate ________r~! sion
Misc

Subcomponents none N/A N/A
Forced Cooling •N t

Subcomponent H tils te hlee oeIetfe oeRqie ls
Top CoverHT SanesSelroeIeNoeRqieCasB

Assembly 3

Forced Cooling- . re •e

Subcomponent H til. •Ietfe oeRqie ls
Wedges at Bottom HT SanesSelhleeNn Ietfe1oeRqie ls

ofCask __ _ _ _ __ _ _ _ _ _ _ __ _ _ __ _ _ __ _ _ __ _ _ _ __ _ _ _ _ _ __ _ _ __ _ _ _

Notes: ~jnotitro

1 Sheltered environment repr e tamben of the transfer cask, conservatively including connecting and
emeddsurfaces. S ubco p-netslny ae nero suraces that are considered embedded. No aging effects are

identified for the emb ;d, d surfaces a g aagm i required. Temperature and radiation were considered, as
decie nReference 9.4 1 Sectio 353 rome ts.fr the Transfer Cask.

2 All subcomponents that are i ,,rsed in the doat wa~terof the SFP are rinsed off with deionized water after use.
SThe Forced Cooling lid is not imme ~rsed in the SP

HT Provides heat transfer

SH Provides radiation shielding
SS Provides structural support and/or functio a support of important to safety equipment (structural integrity)
N/A Not applicable
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TABLE 9.6-5
AGING MANAGEMENT REVIEW RESULTS FOR THE TRANSFER CASK LIFTING YOKE

Sucmoet Intended Maeras nirnen 1 Aging Aging Management
Sucmoet Function Mtras Evrnel Effect/Mechanism Activity

- Lss-of M~aterial due to
... '-. -- Gener~i-Corrosion

Loss of Maeildet Transfer Cask Lifting Yoke
Lifting Hook SCabntelSheltered/Borated Pitting or Crevice AigMngmn

Plates Water, Co rrosio~n--
Cracking of material- Program

• -due to stress/strain from
.,.lifting-

• ., .'.Loss of Material due to
• .. . General Corrosion

•, .. Loss of Material due to Tase akLfigYk
Lifting Beam SS Carbon Steel Sheltered/Borated- Pitting..or.Crevice Tagngfe MasLitnagem oen

Plates ... -... Water " Corrosion
C,- / racking of material Program

~due to stress/strain from
• •. lifting

.... - . - ,Loss of Material due to
Later..Brace... Carbo Steel Sheltered/Borated .. LosfMaeildet•.... " ... General Corrosion Transfer Cask Lifting Yoke

PLae WaterBLoss of Materialndueeto Aging Management
• . ... . ..: :.Pitting or Crevice Program

.. ____._,_ _"._Corrosion

4 • ,-, _Loss of Material due to
She.t.red/Borated General Corrosion Transfer Cask Lifting Yoke

PltsLoss of Material due to Aging ManagementSPporteBac Crbo Ste Wae Pitting or CrevicePrga

--... " •,Corrosion
• • •Loss of Material due to

General Corrosion Transfer Cask Lifting Yoke
Pin (Round Bar) SS Staness Whlee/oated Loss of Material due to Aging Management

SelWtrPitting or Crevice Program
____ ____ ____ ___ ____ ____ __ _ ____ ____ _ __ ____ ____ ____Corrosion_ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 9.6-5
AGING MANAGEMENT REVIEW RESULTS FOR THE TRANSFR CASK LIFTING YOKE

Sucopoen Itede Mteias nvromet 1~Aging Aging Management
Functionde MateriasEnvinment •~t/Mechanism Activity

Pin Handle None N/A N/A 1W •iI/A N/A
Pin Cradle Pipe None N/A N/A • N/A
Rear Pin Stop None N/A N/A N/• N/A
Pin Lock None N/A N/A.•p N/A'• N/A

"• ~~Loss of Materia'i~f,(Le to
Main Assembly Gen.9eral Corrosi -n Transfer Cask Lifting Yoke

Bolts, Nuts, SS Carbon Steel Sheleredu's f Material due't Aging Management
Washers •Litngo rvce -Program

Supportorangles
SpotandgmiscNnN/ ANA

hardware
Hook Bearingplt SS B1onze Shelt~er d !• elIdentified None Required

Notes:

1 All subcomponents tha ar nes nhbotewaroteSFare rinsed off with deionized water after use.

SS Provides structural suppor ad/or functiona suport iportant to safety equipment (structural integrity)

N/A Not applicable
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TABLE 9.6-6
AGING MANAGEMENT REVIEW RESULTS FOR THE CAkSPOTPLATFORM

Subcomponent Function Inedd Materials Environment Agin Effect/Mechanism Aging AciiyManagement

Stainless Wae!•'l•&ss of~Taterial due to pitting CakSpotAging
Base Plate SS Steel Borated Wt• or stress.Q•roslonl cracking Management Program

Web Plates SS Stainless Borated " Loss of maYt•rial .due to pitting Cask Support Aging
Steel Brtd or stress corriQslr cracking Management Program

SSStainless W~• Loss of material'di.Theto pitting Cask Support Aging
Mid Plate SSSteel Brtdor .tor~es~s corrosion ~c~king Management Program

Stainless ,,ated Waer,,ut4ptn Cask SupportAgn
Top lat Stel or1~stress corrosion cracking Management Program

Honeycomb Energy
AbobrSS Aluminum Coi rsd~Air one Identified None Required

Hoecm aeStainless LoW•••.ss of •n~ral due to pitting Cask Support Aging
Hoecmplate BsSS.S Boratedo.Warrrr~stress•¢oprosion cracking Management Program

HoneycomtCasing -i-les"l~tS,•f~rmat~erial due to pitting Cask Support Aging

Plate Boae tr or •'scorrosion cracking Management Program
Honeycomb Outer SS S' less oraed Wa • Loss of material due to pitting Cask Support Aging

Plate St-•l •or stress corrosion cracking Management Program
Bottom Location SS• Stil' •Loss of material due to pitting Cask Support Aging

Plates BorateelWater,• or stress corrosion cracking Management Program
LiftingaLusless Bo ated Wat'er Loss of material due to pitting Cask Support Aging

LifingLug •-S" tee "or stress corrosion cracking Management Program
Tubing Manifold,

Relief Valve, i•'..
Pressure Gauge, none -•- N/A •.. N/A N/A N/A
Quick-Connect ___-____ ___________________________________________

SS Provides structural support and/or functional support of important to safety equipment (structural integrity)
N/A Not applicable
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9.8 REFERENCES
9.1 Calvert Cliffs Nuclear Power Plant. Updated Final Safety Analysis Report, Docket

Nos. 50-317 and 50-31 8, Baltimore Gas and Electric Company

9.2 SFSP Procedure SFSPP-1, Preparation and Control of Spent Fuel Storage Procedures

9.3 SFSP Procedure SFSPP-2, Control of Changes and Deviations Found During
Construction

9.4 SFSP Procedure SFSPP-4, Procurement

9.5 SFSP Procedure SFSPP-13, Records Retention

9.6 SFSP Procedure SFSPP-14, Nuclear Related In •'tintion, Training and Qualification

9.7 QAP-36, Independent Spent Fuel Storage Instlltion

9.8 10 CFR Part 72 Quality Assurance Progra•o the SpentF.uel Storage Project

9.9 Letter from Mr. G. C. Creel (BGE) to ,i ector, Office of Nucear aeilSft n
Safeguards (NRC), dated December•2 1990, Response to¶lCs' Comments on the
Safety Analysis Report (SAR) for, -1}E's License Applicaob fr Calvert Cliffs
Independent Spent Fuel Storage Installa• •lS~5

9.10 Letter from Mr. G. C. Cr• )to Directo•2The of Nuclear Ma~terial Safety and
Safeguards (NRC), dated Seteber 30, 1°991 Response to NRC's Follow Up

Coment ontheSafty nalsisReort ( )AR) r0 BGE's License Application for

Calvert Cliffs Independent SpenFe trglntalai IFI

9.11 Letter from M•.' GCeel (BG,~ Dieco,;,ic5f uclear Material Safety and
Safeguards (RC), dated LDecember u,- 19 Respnse to Requests for Additional
Information (RI , Dae eebe - n 19, 19~ onthe Safety Analysis Report
(SAR) for BGE's cese plication fo C3alvert Cliffs Independent Spent Fuel Storage
Installtion (ISFSI.)•'e

9.12 •etrfo s (BE tRejn I, Regional Administrator (NRC), dated

(. cober 19, 99 Ca r iffs Nudle• r ower Plant Independent Spent Fuel Storage
Instlain 'o•Noe .i•50-317/31 ,Preoperational Test Acceptance Criteria and

9.13 Letter fro m Mr. G. ( reel (B ) to Director, Office of Nuclear Material Safety and

Safegur •(NRC), d ,; August 18, 1992, Revision to the ISFSI Decommissioning

9.14 CNPPCac Ia inN. CA06354 Rev.0 (Hopper Elmore Associates Calculation

HABGE-12/03-.11f 99Re.0), "Accidental Drop Loading Evaluation of 14x14 Fuel
Assembly with Miss ng Fuel Rods"

9.15 CCNPP ES200600043, Implementation of ISFSI License Amendment No. 9 Prior to
2010 Loadings

9.16 CCNPP Calculation No. CA07335 Rev.0 (AREVA Technical Report 10955-0101,
Revision 1, May 21, 2010), ISFSI Time-Limited Aging Analysis Report

9.17 U.S. Nuclear Regulatory Commission Regulatory Guide 1.99, Revision 2, May 1988,
Radiation Embrittlement of Reactor Vessel Materials

9.18 BLANK

CALVERT CLIFFS ISFSI USAR981Re.2 9.8-1 Rev. 23



9.19 Letter from R. J. Lewis (NRC) to G. Vanderheyden (CCNPP), dated June 10, 2005,
Amendment 6 to Material License No. SNM-2505 for the Calvert Cliffs Independent
Spent Fuel Storage Installation, Safety Evaluation Report

9.20 American Society of Mechanical Engineers (ASME), Boiler & Pressure Vessel Code,
Section III, Division I, Subsection NB, July 1, 2009, Class 1 Components, Rules for
Construction of Nuclear Facility Components

9.21 Letter from G. H. Gellinch (Exelon) to Document Control Desk (NRC), dated
September 18, 2014, Response to Fourth Request for Additional Information for
Renewal Application to Special Nuclear Materials License No. 2505 for the Calvert
Cliffs Site Specific Independent Spent Fuel Storage Ir'•tllation (TAC No. L24475)

.1'111!l~lll
9.22 CCNPP Calculation No. CA04132 Rev.3 (Hopp•'r'a.i•I Associates Calculation HBE

02/98-0610 Rev.4) NUHOMS® 24P ISFSt ',Lb St•ructura Analysis For DSC
D SC~pl ••" = l~r]r,Assemblies R001 Through R024. ,

9.23 CCNPP Calculation No. CA06359 1, (Transnuclear Calculation 1095-34 Rev.5)
NUHOMS®32P ISFSI DSC Strctra Alignalysis "i~l)]i",

9.2 CCPPCalulaio No'CA '30V•!i:i(Transnuclear Calculation,, 1095-20 Rev.1)

NUHOMS® 32P Maximum Operating Pres~lur~e,, Storage,,, ..... and Transre""',,l,, ,,

9.25 CCNPP Calculation No. CA06750 Rev.0 Lo~u~" 'and Transfer Does'"'Rates for ISFSI
32P Burnup Extension I: i!...

9.26 CCNPP Calculation No. CA07337 (AREVA Technical•IReport 10955-0202 Rev.1) DSC
Fatigue Analysis for NUHOMS® 24P and NUHOMS®"31IiI'!

9.28 CCNPP Calculation No: CA03948 Rev.0 (Nutech Calculation' BGE001 .0402 Rev.0)

NUHOMS® HSM Heat Transfer

9.29 CCNPP Calculation No. CA06301 Rev.0 (Transnuclear Calculation 1095-18 Rev.0)
HSMi'[hermal Analysis-Normal Storage Conditions

9.30 .,(CC•PP-C~al~ulation No. CA07338 (Transnuclear Calculation, 10955-0203 Rev.1)
(" T~ransfer Ca.•k Ftigue Analysis for NUHOMS 24P and NUHOMS 32P

9.31 ~CCNPP Calculati~n'\No. CA07336 (Transnuclear Calculation, 10955-0201 Rev.1)
F~ltia'ue\Analysis for ,NUHOMS® 24P and NUHOMS® 32P Transfer Cask Trunnion and
Lifting Y•oke System \ }'

9.32 CCNPP\•Calculation ,N6. CA06292 (Transnuclear Calculation 1095-49 Rev.0)
NUHOMS®-, 2P•Rad~iaf(io Dose Rates Loading and Transfer

.. 2 \ ,/• ?/
9.33 BISCO Products, I.nc."N S-3 Cast able Neutron and/or Gamma Shielding Material,"

specification she'~t.•iransnuclear File No. DUK003.001 6.2.

9.34 CoC 1030, Updated Final Safety Analysis Report for the NUHOMS® HD System for

Irradiated Nuclear Spent Fuel, Revision 2.

9.35 Topical Report for the NUTECH® Horizontal Modular Storage System for Irradiated
Nuclear Fuel, NUHOMS® -24P (NUH002.0100), Rev. 1A, NRC Docket No. M-39.

9.36 Pacific Northwest Laboratory Report PNL-6189/UC-85, "Recommended Temperature
Limits for Dry Storage of Spent Light Water Reactor Zircaloy-Clad Fuel Rods in Inert
Gas," by Levy I.S. et al, May 1987.

9.37 NRC Safety Evaluation Report for the BG&E's Safety Analysis Report for an
Independent Spent Fuel Storage Installation at Calvet Cliffs, November 1992.

CALVERT CLIFFS ISFSI USAR9.2Re.3 9.8-2 Rev. 23



9.38 "Cladding Considerations for Transportation and Storage of Spent Fuel", ISG-1 1 Rev.3,
NRC.

9.39 CCNPP Calculation No. CA06312 Rev.0 (Transnuclear Calculation, 1095-56 Rev.0)
Thermal Analysis of Storage Cases Poison Plates in the Basket

9.40 Samuel Glasstone and Alexander Sesonske, "Nuclear Reactor Engineering," Third
Edition, Van Nostrand Reinhold Press.

9.41 Letter from G. H. Gellinch (Exelon) to Document Control Desk (NRC), dated
September 17, 2010, Site Specific Independent Spent Fuel Storage Installation (ISESI)
License Renewal Application.

9.42 CCNPP Calculation No. CA07303 (Transnuclearalculation NUH32PHB-0204 Rev.0)
NUHOMS®32PHB ISESI DSC Structural Analysis fr Storage and Onsite Transfer
Loads

9.43 CCNPP Calculation No. CA07320 (Transnclear Calcu tihNHPB-43Rv)

NUHOMS® 32PHB Thermal Evaluatio frSoaendT er Conditions

9.44 CCNPP Calculation No. CA07321 (Transnuclear Calculation NU3PB044Rv0
NUHOMS® 32PHB Internal Pressure forage an~ ransfer C(iton•s

9.45 CCNPP Calculation No. •CAxxxx (AREV• alculation 1 09).5-0500 Rev.0)
NUHOMS®32PHB DSC PoionPlt & TC NS••Depletion Evaluation

9.46 CCNPP Calculation No. ;• CA1003 (AREVA •'Iculation 10955-TLAA01 Rev.0)
Time-Limited Aging Analysis ('LAA ofl 'SMHBConceefor Thermal Considerations

9.47 CCP ac)inN. CA073 9 Tasu a culation NUH32PHB-0502)
NUHOMS®-•. HB• i.tion Dosel RtsfrLajandl Transfer

9.48 CCNPP Calculto N. CA07310 " (ransnuclear Calculation NUH32PHB-021 1)
"Reconciliationfr anfe.CskCCNPP.. C R A Structural Evaluation".

9.49 C@PP@aclatio No C&5x(R/ACalculation 10955-TLAAO2Rv02
Ti eLimied4-ing nalyis (LAA ~NU~S®3RHevSste

CAL VERT CLIFFS ISFSI USAR983Re.2 9.8-3 Rev. 23


