. . . . . Holtec Center, One Holtec Drive, Marlton, NJ 08053
Telephone (856) 797-0900
HOLTEC Fax (856) 797-0909

INTERNATIONAL
June 6, 2016

Yen-Ju Chen, Sr. Project Manager — Licensing Branch
Division of Spent Fuel Management
Office of Nuclear Material Safety and Safeguards

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Docket No. 72-1014, Certificate of Compliance (CoC) No. 1014
Subject:  Transmittal of RSI Responses Supporting HI-STORM 100 LAR 1014-11

Reference: [1] “Acceptance Review of Request for Amendment No. 11 To Certificate of
Compliance No. 1014 for the HI-STORM 100 Multipurpose Canister Storage
System — Request for Supplemental Information” (Letter from Yen-Ju Chen
(NRC) to Kimberly Manzione (Holtec) dated May 11, 2016)

[2] “Modification of Requested Changes on HI-STORM 100 Amendment 11
Request” (Letter from Kimberly Manzione (Holtec) to Yen Chen (NRC) dated
April 22, 2016)

[3] “Supporting Information for License Amendment Request 11 (1014-11) to
the HI-STORM 100 CoC” (Letter from Royston Ngwayah (Holtec) to Jose
Cuadrado (NRC) dated February 16, 2016)

[4] “Holtec International HI-STORM 100 Multipurpose Canister Storage
System Amendment Request 1014-11” (Letter from Royston Ngwayah
(Holtec) to Mark Lombard (NRC) dated January 29, 2016)

Dear Ms. Chen:

This letter is in response to the staff’s request for supplemental information regarding HI-
STORM 100 LAR 1014-11 [1]. Also requested in [1] is resubmittal of changes to the HI-
STORM 100 FSAR, excluding Proposed Changes 2 and 3 in [2, 4]. This letter contains an
updated version of HI-STORM 100 Amendment 11, including responses to the RSIs. Holtec
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INTERNATIONAL

hereby submits the following documents in response to [1]: scope of proposed changes
(Enclosure 1), CoC (Enclosure 2), CoC Appendix A (Enclosure 3), CoC Appendix B (Enclosure
4), proposed HI-STORM 100 FSAR changes (Enclosure 5) and responses to request for
additional information (Enclosure 6). ‘

The changes identified in the enclosures of this letter encompass changes from the submitted
amendment request [4], responses to the RSIs, and minor editorial FSAR text changes to clarify
items in the original submittal [1]. Calculation packages [3] submitted in support of the initial
amendment request are applicable to the changes in the enclosures to this letter.

If you have any questions please contact me at 856-797-0900 ext. 3844.

Sincerely,

Pt Ay

Royston Ngwayah
Licensing Engineer,
Holtec International

cc: (via email)
Mark Lombard (USNRC)
Steve Ruffin (USNRC)
Bo Pham (NRC)

Enclosures:

Enclosure 1: Scope of Proposed Changes for HI-STORM 100 LAR 1014-11
Enclosure 2:-Proposed CoC 1014 Amendment 11

Enclosure 3: Proposed CoC 1014 Amendment 11 Appendix A

Enclosure 4: Proposed CoC 1014 Amendment 11 Appendix B

Enclosure 5: HI-STORM 100 FSAR Proposed Changed pages

Enclosure 6: Responses to Request for Supplemental Information
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Enclosure 1 to Holtec Letter 5014810

LAR 1014-11, REVISION 0

SUMMARY OF PROPOSED CHANGES

Proposed Change #1

Increase the per storage location weight limit for cells authorized for DFCs in the MPC-68, 68FF
and MPC-68M in the HI-STORM 100 System CoC, Appendix B, Table 2.1-1.

Reason for Proposed Change #1
This proposed change allows storage of additional fuel types in the HI-STORM 100 System.

Justification for Proposed Change #1

The new fuel weights have been structurally evaluated. The overall MPC bounding weight
remains unchanged, and therefore the current FSAR analyses remain bounding. A marked copy
-~ of FSAR Chapters 2 and 3 are provided to show the changes.

Proposed Change # 2

It is proposed to provide more options on surveillance requirements and actions to be taken in the
event of Overpack vents blockage when containing a loaded MPC.

Reason for Proposed Change # 2

To relax surveillance requirements for MPCs with much lower heat loads than design basis
maximum. This will help reduce the necessary surveillance burden on users of ISFSI sites prone
to unfavorable weather conditions periodically.

Justification for Proposed Change # 2

For heat loads below an established threshold, during OVERPACK vents blockages that render
the system inoperable, thermal analysis has shown that the accident condition temperature limits
for system components and the fuel cladding are not exceeded under steady state conditions.
Mark-ups of FSAR Chapters 4 and 12 and CoC Appendix A are provided with the identified
changes.

Proposed Change 3
It is proposed to evaluate mixture of low enriched CILC fuel and normal fuel.

Reason for Proposed Change #3

This change provides flexibility to system users by permitting the loading of low enriched CILC
fuel with other undamaged fuel assemblies. Therefore, the inventory of fuel assemblies in the
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Enclosure 1 to Holtec Letter 5014810

LAR 1014-11, REVISION 0

SUMMARY OF PROPOSED CHANGES

spent fuel pool is reduced and complex activities (i.e. insertion of fuel assemblies into DFCs) are
avoided.

Justification for Proposed Change #3

Criticality analysis performed in support of this change indicates that ks remains below 0.95
limit under all analyzed storage conditions. Mark-ups of FSAR Chapters 2 and 6 and CoC
Appendix B are provided to show the changes.

Proposed Change #4

It is proposed to increase the enrichment limit for 10x10G (BWR) fuel assembly from 4.6 wt.%
U to 4.75 wt.% *°U.

Reason for Proposed Change #4

Expand the range of allowable contents to include assemblies in use.

Justification for Proposed Change #4

Criticality analysis performed indicates that ke remains below 0.95 limit under all analyzed
storage conditions. Mark-ups of Chapters 2 and 6 and CoC Appendix B are provided to show the
changes.

Proposed Change #5

It is proposed to add new minimum soluble boron concentration limits for the 17x17A (PWR)
fuel assemblies an MPC-32.

Reason for Proposed Change #5

Enhance practicality of loading operations and reduce undue burden on users.

Justification for Proposed Change #5

The 17x17A fuel assemblies have lower uranium weight than 17x17B/C fuel assemblies,
therefore a different soluble boron concentration limit is applied for loading of 17x17A fuel
assemblies. Criticality analysis performed indicates that for the proposed lower soluble boron
concentration keg limit is below 0.95 for all conditions analyzed. Mark-ups of Chapters 2 and 6
and CoC Appendix A are provided to show the changes.
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Enclosure 1 to Holtec Letter 5014810

LAR 1014-11, REVISION 0

SUMMARY OF PROPOSED CHANGES

Proposed Change #6

It is proposed to increase the burnup limit to accommodate non-fuel hardware (NFH) consisting
of NSA in combination with other control components.

Reason for Proposed Change #6

Permit loading of NFH in combination with other control components.

Justification for Proposed Change #6

In accordance with the shielding analysis, to maintain Co-60 activity at or below 895 Ci, the
cooling time was increased to accommodate the increased burnup. Mark-ups of FSAR Chapter 2
and CoC Appendix B are provided to identify the changes.

Proposed Changes #7

It is proposed to add thoria rods/canister as contents for the MPC-68M.

Reason for Proposed Change #7

Expand the allowable contents for the MPC-68M to include the thoria rods/canister, which are
already approved for other MPC-68 models.

Justification for Proposed Change #7

Shielding analysis indicate the difference in dose rates between the MPC-68 and MPC-68M,
when any other content is loaded with the thoria rod canister, is very small. Therefore the thoria
rod canister is acceptable for loading in the MPC-68M. Criticality analysis concludes that the
case of the thoria rod canister in MPC-68M is bounded by the analysis for the MPC-68 and
MPC-68F, and therefore the thoria rod canister is permissible for loading in the MPC-68M
together with any approved content.

Proposed Changes #8

It is proposed to add a second permissible composition for thoria rods for all MPC-68 models.

Reason for Proposed Change #8
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Enclosure 1 to Holtec Letter 5014810

LAR 1014-11, REVISION 0

SUMMARY OF PROPOSED CHANGES

To expand the approved composition of thoria rods in the CoC to include thoria rods
composition submitted to the NRC via an exemption request for Dresden Nuclear Power Station
(NRC Docket No. 72-37, TAC No. 1L.24989).

Justification for Proposed Change #8

The new composition of thoria rods has been shown by analysis to have a negligible impact on
dose rates and criticality margins. Mark—ups of FSAR Chapters 2, 5 and 6 and CoC Appendix B
CoC identify the changes.

Clarifications and Editorial Suggestions in the CoC/FSAR

A) CoC Appendix B (Section 3.4), single failure proof criteria and definition have been
clarified in accordance with the HI-STORM FW (NRC Docket No. 72-1032) System

B) CoC Appendix B (Section 3.3.2), has been modified to include ASME Section II with the
ASME Section III Code Alternative submittals.

C) CoC Appendix B, Section 2.4.3 has been modified to remove the burnup calculation.
General licensees are responsible for ensuring that they comply with the requirements in
the CoC for heat load, burnup, and enrichment. The calculation is only one method of
performing this evaluation. Newer submittals for the HI-STORM FW and HI-STORM
UMAX (NRC Docket No. 72-1040) do not contain the specific equation.

D) CoC Appendix A, definition of Repaired/Reconstituted Fuel Assembly has been modified
to - clarify that if dummy stainless steel rods are present in the loaded spent fuel
assemblies, the dummy/replacement rods will be considered in the site-specific dose
calculations.

E) CoC Appendix A, Table 3-1 has been updated to clarify that the allowable heat loads in
Notes 5 and 6 apply to vacuum drying and FHD respectively.

F) CoC Appendix A, Tables 3-3 and 3-4 have been modified to clarify that the heat load
limits for regionalized and uniform loadings for MPCs-68/68F/68FF as provided in both
tables, are also applicable to MPC-68M. This aligns the CoC with analysis previously
performed and provided in the FSAR.
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NRC FORM 651 U.S. NUCLEAR REGULATORY COMMISSION

(10-2000 CERTIFICAPE G LOMPBRIARISE 014810

FOR SPENT FUEL STORAGE CASKS Page 1 of 5

The U.S. Nuclear Regulatory Commission is issuing this Certificate of Compliance pursuant to Title 10 of the Code of Federal
Regulations, Part 72, "Licensing Requirements for Independent Storage of Spent Nuclear Fuel and High-Level Radioactive Waste" (10
CFR Part 72). This certificate is issued in accordance with 10 CFR 72.238, certifying that the storage design and contents described
below meet the applicable safety standards set forth in 10 CFR Part 72, Subpart L, and on the basis of the Final Safety Analysis Report
(FSAR) of the cask design. This certificate is conditional upon fulfilling the requirements of 10 CFR Part 72, as applicable, and the
conditions specified below.

Certificate No. Effective Expiration Docket No. Amendment No. Amendment Effective Date Package Identification No.
Date Date

1014 05/31/00 | 05/31/20 | 72-1014 101 TBD USA/72-1014
| Issued To: (Name/Address)
Holtec International
Holtec Center

555-LincelrOne Holtec Drive-\West
Marlton, NJ 08053

Safety Analysis Report Title

Holtec International Inc.,
Final Safety Analysis Report for the
HI-STORM 100 Cask System

CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 72, as applicable, the attached
Appendix A (Technical Specifications) and Appendix B (Approved Contents and Design Features) for aboveground
| systems or the attached Appendix A-100U (Technical Specifications) and Appendix B-100U (Approved Contents and

1.

CASK

a. Model No.: HI-STORM 100 Cask System

The HI-STORM 100 Cask System (the cask) consists of the following components: (1) interchangeable multi-
purpose canisters (MPCs), which contain the fuel; (2) a storage overpack (HI-STORM), which contains the
MPC during storage; and (3) a transfer cask (HI-TRAC), which contains the MPC during loading, unloading
and transfer operations. The cask stores up to 32 pressurized water reactor fuel assemblies or 68 boiling
water reactor fuel assemblies.

b. Description

The HI-STORM 100 Cask System is certified as described in the Final Safety Analysis Report (FSAR) and in
the U.S. Nuclear Regulatory Commission’s (NRC) Safety Evaluation Report (SER) accompanying the
Certificate of Compliance (CoC). The cask comprises three discrete components: the MPC, the HI-TRAC
transfer cask, and the HI-STORM storage overpack.

The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. All MPC components that
may come into contact with spent fuel pool water or the ambient environment are made entirely of stainless
steel or passivated aluminum/aluminum alloys such as the neutron absorbers. The canister shell, baseplate,
lid, vent and drain port cover plates, and closure ring are the main confinement boundary components. All
confinement boundary components are made entirely of stainless steel. The honeycombed basket, which
contains neutron absorbing material, provides criticality control.
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b. Description (continued)

There are nine types of MPCs: the MPC-24, MPC-24E, MPC-24EF, MPC-32, MPC-32F, MPC-68, MPC-68F,
MPC-68FF, and MPC-68M. The number suffix indicates the maximum number of fuel assemblies permitted to
be loaded in the MPC. All nine MPC models have the same external diameter.

The HI-TRAC transfer cask provides shielding and structural protection of the MPC during loading, unloading,
and movement of the MPC from the spent fuel pool to the storage overpack. The transfer cask is a multi-
walled (carbon steel/lead/carbon steel) cylindrical vessel with a neutron shield jacket attached to the exterior.
Two sizes of HI-TRAC transfer casks are available: the 125 ton HI-TRAC and the 100 ton HI-TRAC. The
weight designation indicates the approximate weight of a loaded transfer cask during any loading, unloading,
or transfer operation. Both transfer cask sizes have identical cavity diameters. The 125 ton HI-TRAC transfer
cask has thicker shielding and larger outer dimensions than the 100 ton HI-TRAC transfer cask.

Above Ground Systems

The HI-STORM 100 or 100S storage overpack provides shielding and structural protection of the MPC during
storage. The HI-STORM 100S is a variation of the HI-STORM 100 overpack design that includes a modified
lid which incorporates the air outlet ducts into the lid, allowing the overpack body to be shortened. The
overpack is a heavy-walled steel and concrete, cylindrical vessel. Its side wall consists of plain (un-reinforced)
concrete that is enclosed between inner and outer carbon steel shells. The overpack has four air inlets at the
bottom and four air outlets at the top to allow air to circulate naturally through the cavity to cool the MPC
inside. The inner shell has supports attached to its interior surface to guide the MPC during insertion and
removal, provide a medium to absorb impact loads, and allow cooling air to circulate through the overpack. A
loaded MPC is stored within the HI-STORM 100 or 100S storage overpack in a vertical orientation. The
HI-STORM 100A and 100SA are variants of the HI-STORM 100 family and are outfitted with an extended
baseplate and gussets to enable the overpack to be anchored to the concrete storage pad in high seismic
applications.

Underground Systems

The HI-STORM 100U System is an underground storage system identified with the HI-STORM 100 Cask
System. The HI-STORM 100U storage Vertical Ventilated Module (VVM) utilizes a storage design identified
as an air-cooled vault or caisson. The HI-STORM 100U storage VVM relies on vertical ventilation instead of
conduction through the soil, as it is essentially a below-grade storage cavity. Air inlets and outlets allow air to
circulate naturally through the cavity to cool the MPC inside. The subterranean steel structure is seal welded
to prevent ingress of any groundwater from the surrounding subgrade, and it is mounted on a stiff foundation.
The surrounding subgrade and a top surface pad provide significant radiation shielding. A loaded MPC is
stored within the HI-STORM 100U storage VVM in the vertical orientation.

2. OPERATING PROCEDURES

Written operating procedures shall be prepared for cask handling, loading, movement, surveillance, and
maintenance. The user’s site-specific written operating procedures shall be consistent with the technical basis
described in Chapter 8 of the FSAR.

3. ACCEPTANCE TESTS AND MAINTENANCE PROGRAM

Written cask acceptance tests and maintenance program shall be prepared consistent with the technical basis
described in Chapter 9 of the FSAR. At completion of welding the MPC shell to baseplate, an MPC
confinement weld helium leak test shall be performed using a helium mass spectrometer. This test shall
include the base metals of the MPC shell and baseplate. A helium leak test shall also be performed on the
base metal of the fabricated MPC lid. In the field, a helium leak test shall be performed on the vent and drain
port confinement welds and cover plate base metal. The confinement boundary leakage rate tests shall be
performed in accordance with ANSI N14.5 to “leaktight” criteria. If a leakage rate exceeding the acceptance
criteria is detected, then the area of leakage shall be determined and the area repaired per ASME Code
Section Ill, Subsection NB requirements. Re-testing shall be performed until the leakage rate acceptance
criterion is met.
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4. QUALITY ASSURANCE

Activities in the areas of design, purchase, fabrication, assembly, inspection, testing, operation, maintenance,
repair, modification of structures, systems and components, and decommissioning that are important to safety
shall be conducted in accordance with a Commission-approved quality assurance program which satisfies the
applicable requirements of 10 CFR Part 72, Subpart G, and which is established, maintained, and executed

with regard to the cask system.

5. HEAVY LOADS REQUIREMENTS

Each lift of an MPC, a HI-TRAC transfer cask, or any HI-STORM overpack must be made in accordance to the
existing heavy loads requirements and procedures of the licensed facility at which the lift is made. A
plant-specific review (under 10 CFR 50.59 or 10 CFR 72.48, if applicable) is required to show operational
compliance with existing plant specific heavy loads requirements. Lifting operations outside of structures
governed by 10 CFR Part 50 must be in accordance with Section 5.5 of Appendix A and Sections 3.4.6 and
3.5 (if applicable) of Appendix B, for above ground systems, section 5.5 of Appendix A-100U for the
underground systems.

APPROVED CONTENTS

Contents of the HI-STORM 100 Cask System must meet the fuel specifications given in Appendices B for
aboveground systems or B-100U for underground systems to this certificate.

DESIGN FEATURES

Features or characteristics for the site, cask or ancillary equipment must be in accordance with Appendices B
for aboveground systems or B-100U for underground systems to this certificate.

CHANGES TO THE CERTIFICATE OF COMPLIANCE

The holder of this certificate who desires to make changes to the certificate, which includes Appendices A and
A-100U (Technical Specifications) and Appendices B and B-100U (Approved Contents and Design Features),
shall submit an application for amendment of the certificate.

SPECIAL REQUIREMENTS FOR FIRST SYSTEMS IN PLACE

a. For the storage configuration, each user of a HI-STORM 100 Cask and HI-STORM 100U Cask with a heat
load equal to or greater than 20 kW shall perform a thermal validation test in which the user measures the total
air mass flow rate through the cask system using direct measurements of air velocity in the inlet vents. The
user shall then perform an analysis of the cask with the taken measurements to demonstrate that the
measurements validate the analytic methods described in Chapter 4 of the FSAR. The thermal validation test
and analysis results shall be submitted in a letter report to the NRC pursuant to 10 CFR 72.4 within 180 days
of the user’s loading of the first cask with heat load equal to or greater than 20 kW. To satisfy condition 9(a) for
casks of the same system type (i.e., HI-STORM 100 casks, HI-STORM 100U casks), in lieu of additional
submittals pursuant to 10 CFR 72.4, users may document in their 72.212 report a previously performed test
and analysis submitted by letter report to the NRC that demonstrates validation of the analytic methods
described in Chapter 4 of the FSAR.

b. For transfer configuration, each user of the HI-STORM 100 Cask and HI-STORM 100U Cask shall procure,
if necessary, a Supplemental Cooling System (SCS) capable of providing the thermal-hydraulic characteristics
(coolant temperature at the annulus inlet, coolant temperature located at the annulus outlet, and coolant flow
rate) that will ensure that thermal limits (described in Appendix 2.C of the FSAR) are not exceeded during
transfer operations. The thermal-hydraulic characteristics of the SCS shall be determined using the analytical
methods described in Chapter 4 for the transfer configuration. For the transfer configuration, each first time
user shall measure the SCS thermal-hydraulic characteristics to validate the performance of the SCS. The
SCS analysis and validation shall be documented in an update to the 72.212 report within 180 days of the
user’s first transfer operation with the SCS. Condition 9(b) does not apply to the MPC-68M.
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10. PRE-OPERATIONAL TESTING AND TRAINING EXERCISE

A dry run training exercise of the loading, closure, handling, unloading, and transfer of the
HI-STORM 100 Cask System shall be conducted by the licensee prior to the first use of the system
to load spent fuel assemblies. The training exercise shall not be conducted with spent fuel in the
MPC. The dry run may be performed in an alternate step sequence from the actual procedures, but
all steps must be performed. The dry run shall include, but is not limited to the following:

Moving the MPC and the transfer cask into the spent fuel pool or cask loading pool.

Preparation of the HI-STORM 100 Cask System for fuel loading.

Selection and verification of specific fuel assemblies to ensure type conformance.

Loading specific assemblies and placing assemblies into the MPC (using a dummy fuel
assembly), including appropriate independent verification.

Remote installation of the MPC lid and removal of the MPC and transfer cask from the spent fuel
pool or cask loading pool.

MPC welding, NDE inspections, pressure testing, draining, moisture removal (by vacuum drying
or forced helium dehydration, as applicable), and helium backfilling. (A mockup may be used for
this dry-run exercise.)

Operation of the HI-STORM 100 SCS or equivalent system, if applicable.

. Transfer cask upending/downending on the horizontal transfer trailer or other transfer device, as
applicable to the site’s cask handling arrangement.

Transfer of the MPC from the transfer cask to the overpack/VVM.
Placement of the HI-STORM 100 Cask System at the ISFSI, for aboveground systems only.

HI-STORM 100 Cask System unloading, including flooding MPC cavity, removing MPC lid
welds. (A mockup may be used for this dry-run exercise.)

11. The NRC has approved an exemption request by the CoC applicant from the requirements of
10 CFR 72.236(f), to allow a Supplemental Cooling System to provide for decay heat removal in
accordance with Section 3.1.4 of Appendices A and A-100U.
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12. AUTHORIZATION

The HI-STORM 100 Cask System, which is authorized by this certificate, is hereby approved for
general use by holders of 10 CFR Part 50 licenses for nuclear reactors at reactor sites under the
general license issued pursuant to 10 CFR 72.210, subject to the conditions specified by 10 CFR
72.212, this certificate, and the attached Appendices A, B, A-100U, and B-100U, as applicable. The
HI-STORM 100 Cask System may be fabricated and used in accordance with any approved
amendment to CoC No. 1014 listed in 10 CFR 72.214. Each of the licensed HI-STORM 100 System
components (i.e., the MPC, overpack, and transfer cask), if fabricated in accordance with any of the
approved CoC Amendments, may be used with one another provided an assessment is performed
by the CoC holder that demonstrates design compatibility.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

TBD, Chief
Licensing Branch
Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety
and Safeguards
Washington, DC 20555

Dated TBD

Attachments:
1. Appendix A
2. Appendix B
3. Appendix A-100U
4. Appendix B-100U
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FOR THE HI-STORM 100 CASK SYSTEM

Page 1 of 11



Enclosure 3 to Holtec Letter 5014810

1.1 Definitions (continued)

LOADING OPERATIONS

MINIMUM ENRICHMENT

MULTI-PURPOSE CANISTER
(MPC)

MPC TRANSFER

NON-FUEL HARDWARE

Certificate of Compliance No. 1014
Appendix A

Definitions
1.1

LOADING OPERATIONS include all licensed
activities on an OVERPACK or TRANSFER CASK
while it is being loaded with fuel assemblies.
LOADING OPERATIONS begin when the first fuel
assembly is placed in the MPC and end when the
OVERPACK or TRANSFER CASK is suspended
from or secured on the transporter. LOADING
OPERATIONS does not include MPC TRANSFER.

MINIMUM ENRICHMENT is the minimum assembly
average enrichment. Natural uranium and low
enrichment blankets are not considered in
determining minimum enrichment.

MPCs are the sealed spent nuclear fuel canisters
which consist of a honeycombed fuel basket
contained in a cylindrical canister shell which is
welded to a baseplate, lid with welded port cover
plates, and closure ring. The MPC provides the
confinement boundary for the contained radioactive
materials.

MPC TRANSFER begins when the MPC is lifted off
the TRANSFER CASK bottom lid and ends when
the MPC is supported from beneath by the
OVERPACK or VVM (or the reverse).

NON-FUEL HARDWARE is defined as Burnable
Poison Rod Assemblies (BPRAs), Thimble Plug
Devices (TPDs), Control Rod Assemblies (CRAS),
Axial Power Shaping Rods (APSRs), Wet Annular
Burnable Absorbers (WABAs), Rod Cluster Control
Assemblies (RCCAs), Control Element Assemblies
(CEAs), Neutron Source Assemblies (NSAs), water
displacement guide tube plugs, orifice rod
assemblies, instrument tube tie rods (ITTRs),
vibration suppressor inserts, and components of
these devices such as individual rods.

(continued)

Amendment No. 11
1.1-4
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Enclosure 3 to Holtec Letter 5014810

1.1 Definitions (continued)

Definitions
1.1

OVERPACK

PLANAR-AVERAGE INITIAL
ENRICHMENT

REPAIRED/RECONSTITUTED
FUEL ASSEMBLY

SPENT FUEL STORAGE
CASKS (SFSCs)

STORAGE OPERATIONS

TRANSFER CASK

OVERPACKs are the casks which receive and
contain the sealed MPCs for interim storage on the
ISFSI. They provide gamma and neutron shielding,
and provide for ventilated air flow to promote heat
transfer from the MPC to the environs. The term
OVERPACK does not include the TRANSFER
CASK.

PLANAR AVERAGE INITIAL ENRICHMENT is the
average of the distributed fuel rod initial
enrichments within a given axial plane of the
assembly lattice.

Spent nuclear fuel assembly which contains dummy
fuel rod(s) that displaces an amount of water
greater than or equal to the original fuel rod(s)
and/or which contains structural repairs so it can be
handled by normal means. If irradiated dummy
stainless steel rods are present in the fuel
assembly, the dummy/replacement rods will be
considered in the site specific dose calculations.

SFSCs are containers approved for the storage of
spent fuel assemblies at the ISFSI. The HI-STORM
100 SFSC System consists of the OVERPACK/NVVM
and its integral MPC.

STORAGE OPERATIONS include all licensed
activities that are performed at the ISFSI while an
SFSC containing spent fuel is situated within the
ISFSI perimeter. STORAGE OPERATIONS does not
include MPC TRANSFER.

TRANSFER CASKs are containers designed to
contain the MPC during and after loading of spent
fuel assemblies and to transfer the MPC to or from
the OVERPACKNVM. The HI-STORM 100 System
employs either the 125-Ton or the 100-Ton HI-TRAC
TRANSFER CASK.

Certificate of Compliance No. 1014
Appendix A

(continued)

Amendment No. 11
1.1-5
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Enclosure 3 to Holtec Letter 5014810
SFSC Heat Removal System
3.1.2

3.1 SFSC INTEGRITY
3.1.2 SFSC Heat Removal System

LCO 3.1.2 The SFSC Heat Removal System shall be operable

NOTE
The SFSC Heat Removal System is operable when 50% or more of the inlet and outlet
vent areas are unblocked and available for flow or when air temperature requirements
are met. If surveillance shows partial blockage (< 50%) of the duct areas, the blockage
should be removed.

APPLICABILITY: During STORAGE OPERATIONS.

ACTIONS
NOTE
Separate Condition entry is allowed for each SFSC.
CONDITION REQUIRED ACTION CoMPLETION
A. SFSCHeat Removal A.1 RemoveblockageDeleted. N/ADeleted.
System-operable—out
partially (<50%;)
bleckedDeleted.
B. SFSC Heat Removal B.1 Restore SFSC Heat 8 hours
System inoperable. Removal System to (Overpacks
operable status. containing MPCs
with heat loads
greater than 19
kW at time of
entering condition)
OR
24 hours
(Overpacks
containing MPCs
with heat loads
less than or equal
to 19 kW at time of
entering condition)
Certificate of Compliance No. 1014 Amendment No. 11
Appendix A 3.1.2-1
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Enclosure 3 to Holtec Letter 5014810

SFSC Heat Removal System

3.12

CONDITION REQUIRED ACTION

COMPLETION
TIME

C. Required Action B.1 and C.1 Measure SFSC dose rates

associated Completion in accordance with the
Time not met. Radiation Protection
Program.
AND

C.2.1 Restore SFSC Heat
Removal System to
operable status.

OR

C.2.2 Transfer the MPC into a
TRANSFER CASK.

Immediately and
once per 12 hours
thereafter

64 hours (Storage
cell heat loads<
Tables 3-3 or 3-4
limits)

24 hours (Storage
cell heat loads>
Tables 3-3 or 3-4
limits)

64 hours (Storage
cell heat loads<
Tables 3-3 or 3-4
limits)

24 hours (Storage
cell heat loads>
Tables 3-3 or 3-4
limits)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

Certificate of Compliance No. 1014
Appendix A 3.1.2-2

Page 5 of 11
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Enclosure 3 to Holtec Letter 5014810
SFSC Heat Removal System
3.1.2

SR 3.1.2 Verify all OVERPACK inlets and outlets are free | 24 hours

of blockage from solid debris or floodwater. (Overpacks
containing MPCs
with heat loads
greater than 19
kW at time of
inspection)

OR

30 days
(Overpacks
containing MPCs

with heat loads

less than or
equal to 19 kW
at time of
inspection)
OR
For OVERPACKS with installed temperature 24 hours
monitoring equipment, verify that the difference (Overpacks

between the average OVERPACK air outlet
temperature and ISFSI ambient temperature is
< 155°F for OVERPACKS containing PWR

containing MPCs
with heat loads
greater than 19

MPCs, < 137°F for OVERPACKS containing kW at time of
BWR MPCs. inspection)
OR
30 days
(Overpacks

containing MPCs

with heat loads
less than or
equal to 19 kW
at time of

insEectionz

Certificate of Compliance No. 1014 Amendment No. 11
Appendix A 3.1.2-3
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Enclosure 3 to Holtec Letter 5014810
Boron Concentration
3.3.1

3.3 SFSC CRITICALITY CONTROL

3.3.1 Boron Concentration
LCO 3.3.1 As required by CoC Appendix B, Table 2.1-2, the concentration of
boron in the water in the MPC shall meet the following limits for the
applicable MPC model and the most limiting fuel assembly
array/class and classification to be stored in the MPC:

a. MPC-24 with one or more fuel assemblies having an initial
enrichment greater than the value in Table 2.1-2 for no soluble
boron credit and < 5.0 wt% #°U: > 400 ppmb

b. MPC-24E or MPC-24EF (all INTACT FUEL ASSEMBLIES) with
one or more fuel assemblies having an initial enrichment
greater than the value in Table 2.1-2 for no soluble boron credit
and < 5.0 wt% 2*°U: > 300 ppmb

Deleted.
Deleted.

ao

e. MPC-24E or MPC-24EF (one or more DAMAGED FUEL
ASSEMBLIES or FUEL DEBRIS) with one or more fuel
assemblies having an initial enrichment > 4.0 wt% #*°U and
< 5.0 wt% #°U: > 600 ppmb

f. MPC-32/32F: Minimum soluble boron concentration as required
by the table below'.

One or more DAMAGED FUEL

All INTACT FUEL ASSEMBLIES ASSEMBLIES or FUEL DEBRIS

Array/Class

Maximum Initial
Enrichment
<41 wt% s ¥

(ppmb)

Maximum Initial
Enrichment 5.0
W't% 235U
(ppmb)

Maximum Initial
Enrichment
< 4.1 wt% *°U

(ppmb)

Maximum [nitial
Enrichment
5.0 wt% 2°U

(ppmb)

14x14A/B/C/D/E

1,300

1,900

1,500

2,300

15x15A/BIC/G/I

1,800

2,500

1,900

2,700

15x15D/E/F/H

1,900

2,600

2,100

2,900

16x16A/B/C

1,400

2,000

1,500

2,300

17x17A

1,600

2,200

1,800

2,600

17x17A/BIC

1,900

2,600

2,100

2,900

T For maximum initial enrichments between 4.1 wt% and 5.0 wt% <°

U, the minimum

soluble boron concentration may be determined by linear interpolation between the
minimum soluble boron concentrations at 4.1 wt% and 5.0 wt%.

Certificate of Compliance No. 1014

Appendix A

3.3.1-1
Page 7 of 11
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Enclosure 3 to Holtec Letter 5014810

Table 3-1

MPC Cavity Drying Limits
Table 3-1

MPC Cavity Drying Limits for all MPC Types

Fuel Burnup
(MWD/MTU)

MPC Heat Load (kW)

Method of Moisture
Removal
(Notes 1 and 2)

All Assemblies < 45,000

< 30M**® (MPC-24/24E/24EF,
MPC-32/32F, MPC-68/68F/68FF)

< 36.9"9¢* (MPC-68M)

VDSNote 5 or FHDNote 6

All Assemblies < 45,000

> 30N 5 (MPC-24/24E/24EF,
MPC-32/32F, MPC-68/68F/68FF)

FHDNOte 6

One or more assemblies
> 45,000

<29 (MPC-68M)

VDsNOle 4 or FHDNO(E 6

One or more assemblies
> 45,000

< 36.979°° (MPC-

24/24E/24EF/MPC-32/32F/MPC-

68/68F/68FF/MPC-68M

FHDNOte 6

Notes:

VDS means a vacuum drying system. The acceptance criterion when using a VDS is
MPC cavity pressure shall be < 3 torr for > 30 minutes.

FHD means a forced helium dehydration system. The acceptance criterion when using
an FHD system is the gas temperature exiting the demoisturizer shall be
< 21°F for > 30 minutes or the gas dew point exiting the MPC shall be < 22.9°F for > 30

minutes.

Deleted

The maximum allowable decay heat per fuel storage location is 0.426 kW.

Maximum allowable storage cell heat load is 1.25 kW (MPC-24/24E/24EF), 0.937 kW
(MPC-32/32F) and 0.441 kW (MPC-68/68F/68FF).

Maximum per assembly allowable heat loads under uniform or regionalized storage
defined in Appendix B, Section 2.4.1 or 2.4.2.

Certificate of Compliance No. 1014

Appendix A

3.4-1
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Enclosure 3 to Holtec Letter 5014810
MPC Heat Load Limits

Table 3-3
Table 3-3: Regionalized Storage**®? Cell Heat Load Limits
MPC Type Number ofCells | Storage Cell Number of Storage Cell
in Inner Heat Load Cells in Outer Heat Load

Region®"' | (Inner Region) | Region"®*®" | (Outer Region)
(kW) (kW)
MPC-24 4 1.470 20 0.900
MPC-24E/EF 4 1.540 20 0.900
MPC-32/32F 12 1.131 20 0.600
MPC- 32 0.500 36 0.275

68/68F/68FF/68M

Note 1: The location of MPC-32 and MPC-68 inner and outer region cells are defined in
Appendix B Figures 2.1-3 and 2.1-4 respectively.

The MPC-24 and MPC-24E/EF cell locations are defined below:

Inner Region Cell numbers 9, 10, 15, 16 in Appendix B Figures 2.1-1 and 2.1-2
respectively.

Outer Region Cell numbers 1-8, 11-14, 17-24 in Appendix B Figures 2.1-1 and 2.1-2
respectively.

Note 2: The storage cell regionalization is defined in Note 1 in accordance with safety
analyses under the heat load limits of this Table.

Table 3-4: Uniform Storage Cell Heat Load Limits

MPC Type Heat Load (kW)
MPC-24 1.157
MPC-24E/EF 1.173
MPC-68/68F/68FF/68M 0.414
MPC-32 0.898
Certificate of Compliance No. 1014 Amendment No. 11
Appendix A 3.4-3
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Programs
50

ADMINISTRATIVE CONTROLS AND PROGRAMS

5.5 Cask Transport Evaluation Program

This program provides a means for evaluating various transport configurations
and transport route conditions to ensure that the design basis drop limits are met.
For lifting of the loaded TRANSFER CASK or OVERPACK using devices which
are integral to a structure governed by 10 CFR Part 50 regulations, 10 CFR 50
requirements apply. This program is not applicable when the TRANSFER CASK
or OVERPACK is in the FUEL BUILDING or is being handled by a device
providing support from underneath (i.e., on a rail car, heavy haul trailer, air pads,
etc.. )%%WM%V@%&WFW#hMM
safety factors of ANSIN14.6 and having redundant-drop protection.

Pursuant to 10 CFR 72.212, this program shall evaluate the site-specific transport
route conditions.

a. For free-standing OVERPACKS and the TRANSFER CASK, the following
requirements apply:

1. The lift height above the transport route surface(s) shall not exceed
the limits in Table 5-1 except as provided for in Specification
5.5.a.2. Also, if applying the limits in Table 5-1, the program shall
ensure that the transport route conditions (i.e., surface hardness
and pad thickness) are equivalent to or less limiting than either Set
A or Set B in HI-STORM FSAR Table 2.2.9.

2. The program may determine lift heights by analysis based on the
site-specific conditions to ensure that the impact loading due to
design basis drop events does not exceed 45 g’s at the top of the
MPC fuel basket. These alternative analyses shall be
commensurate with the drop analyses described in the Final Safety
Analysis Report for the HI-STORM 100 Cask System. The
program shall ensure that these alternative analyses are
documented and controlled.

(continued)

Certificate of Compliance No. 1014 Amendment No. 11
Appendix A 5.0-2
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Programs
5.0

ADMINISTRATIVE CONTROLS AND PROGRAMS

5.5 Cask Transport Evaluation Program (continued)

3.

The TRANSFER CASK or OVERPACK, when loaded with spent
fuel, may be lifted to any height necessary during TRANSPORT
OPERATIONS, provided the lifting device is designed in
accordance with applicable stress limits from ANSI N14.6, and/or
NUREG-0612, and has redundant drop protection features.

The TRANSFER CASK and MPC, when loaded with spent fuel, may
be lifted to those heights necessary to perform cask handling
operations, including MPC TRANSFER, provided the lifts are made
with structures and components designed in accordance with the
criteria specified in Section 3.5 of Appendix B to Certificate of
Compliance No. 1014, as applicable.

b. For the transport of OVERPACKS to be anchored to the ISFSI pad, the
following requirements apply:

1.

Except as provided in 5.5.b.2, user shall determine allowable
OVERPACK lift height limit(s) above the transport route surface(s)
based on site-specific transport route conditions. The lift heights
shall be determined by evaluation or analysis, based on limiting the
design basis cask deceleration during a postulated drop event to
<45 ¢g’s at the top of the MPC fuel basket. Evaluations and/or
analyses shall be performed using methodologies consistent with
those in the HI-STORM 100 FSAR.

The OVERPACK, when loaded with spent fuel, may be lifted to any
height necessary during TRANSPORT OPERATIONS provided the
lifting device is designed in accordance with applicable stress limits
from ANSI N14.6, and/or NUREG-0612, and has redundant drop
protection features.

(continued)

Certificate of Compliance No. 1014 Amendment No. 11
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Approved Contents
2.0

2.0 Approved Contents
2.1 Fuel Specifications and Loading Conditions (cont'd)
2.1.3 Regionalized Fuel Loading

Users may choose to store fuel using regionalized loading in lieu of
uniform loading to allow higher heat emitting fuel assemblies to be stored
than would otherwise be able to be stored using uniform loading.
Regionalized loading is limited to INTACT FUEL ASSEMBLIES or
UNDAMAGED FUEL ASSEMBLIES with ZR cladding. Figures 2.1-1
through 2.1-4 define the regions for the MPC-24, MPC-24E, MPC-24EF,
MPC-32, MPC-32F, MPC-68, MPC-68FF, and MPC-68M models,
respectively’. Fuel assembly burnup-decay heat-and-cooling-time limits |
for regionalized loading are specified in Section 2.4.2. Fuel assemblies
used in regionalized loading shall meet all other applicable limits specified
in Tables 2.1-1 through 2.1-3.

2.2 Violations

If any Fuel Specifications or Loading Conditions of 2.1 are violated, the following
actions shall be completed:

2.2.1 The affected fuel assemblies shall be placed in a safe condition.
2.2.2 Within 24 hours, notify the NRC Operations Center.

2.2.3 Within 30 days, submit a special report which describes the cause of the
violation, and actions taken to restore compliance and prevent recurrence.

2.3 Not Used

These figures are only intended to distinguish the fuel loading regions. Other details of
the basket design are illustrative and may not reflect the actual basket design details.
The design drawings should be consulted for basket design details.

Certificate of Compliance No. 1014 Amendment No. 11
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Approved Contents
2.0

Table 2.1-1 (page 1 of 2830)
Fuel Assembly Limits

|. MPC MODEL: MPC-24
A. Allowable Contents

1. Uranium oxide, PWR INTACT FUEL ASSEMBLIES listed in Table 2.1-2, with
or without NON-FUEL HARDWARE and meeting the following specifications

(Note 1):

a. Cladding Type:

b. Initial Enrichment:

c. Post-irradiation Cooling Time
and Average Burnup Per
Assembly:

i. Array/Classes
14x14D,14x14E, and
15x15G

ii. All Other Array/Classes

ii. NON-FUEL HARDWARE

Certificate of Compliance No. 1014
Appendix B

ZR or Stainless Steel (SS) as specified in
Table 2.1-2 for the applicable fuel
assembly array/class.

As specified in Table 2.1-2 for the
applicable fuel assembly array/class.

Cooling time = 8 years and an average
burnup < 40,000 MWD/MTU.

Cooling time = 3 years and average
burnup =< 68,200 MWD/MT Uas-specified

As specified in Table 2.1-8.

Amendment No. 11
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Approved Contents
2.0

Table 2.1-1 (page 9 of 2830)
Fuel Assembly Limits

II. MPC MODEL: MPC-68F (continued)
A. Allowable Contents (continued)

7. Thoria rods (ThOzand UO,) placed in Dresden Unit 1 Thoria Rod Canisters
and meeting the following specifications:

a. Cladding Type: ZR
b. Composition: 98.2 wt.% ThO2, 1.8 wt. % UO; with an
enrichment of 93.5 wt. % 2°°U

OR

98.5 wt.% ThO,, 1.5 wt.% UO, with an
enrichment of 93.5 wt.% 2°U-

c. Number of Rods Per Thoria Rod <18
Canister:

d. Decay Heat Per Thoria Rod < 115 Watts
Canister:

e. Post-irradiation Fuel Cooling Time A fuel post-irradiation cooling time 2 18

and Average Burnup Per Thoria years and an average burnup < 16,000
Rod Canister: MWD/MTIHM.
f. Initial Heavy Metal Weight: < 27 kg/canister
g. Fuel Cladding O.D.: 2 0.412 inches
h. Fuel Cladding I.D.: < 0.362 inches
i. Fuel Pellet O.D.: < 0.358 inches
j. Active Fuel Length: <111 inches
k. Canister Weight: < 550 Ibs, including fuel
Certificate of Compliance No. 1014 Amendment No. 11
Appendix B 2-15

Page 5 of 45



Enclosure 4 to Holtec Letter 5014810

Approved Contents
20

Table 2.1-1 (page 11 of 2830)
Fuel Assembly Limits

IIl. MPC MODEL: MPC-68 and MPC-68FF

A. Allowable Contents

1. Uranium oxide or MOX BWR INTACT FUEL ASSEMBLIES listed in Table 2.1-3,
with or without channels and meeting the following specifications:

a. Cladding Type:

b. Maximum PLANAR-AVERAGE
INITIAL ENRICHMENT:

c. Initial Maximum Rod Enrichment

d. Post-irradiation Cooling Time and
Average Burnup Per Assembly

i. Array/Classes 6x6A, 6x6B,
6x6C, 7x7A, and 8x8A

ii. Array/Class 8x8F

iii. Array/Classes 10x10D
and 10x10E

iv. All Other Array/Classes

Certificate of Compliance No. 1014
Appendix B

ZR or Stainless Steel (SS) as specified in
Table 2.1-3 for the applicable fuel
assembly array/class

As specified in Table 2.1-3 for the
applicable fuel assembly array/class.

As specified in Table 2.1-3 for the
applicable fuel assembly array/class.

Cooling time = 18 years and an average
burnup < 30,000 MWD/MTU
(or MWD/MTIHM).

Cooling time = 10 years and an average
burnup = 27,500 MWD/MTU.

Cooling time = 10 years and an average
burnup < 22,500 MWD/MTU.

Cooling time = 3 years and an average
burnup < 65,000 MWD/MTUAs-specified

Amendment No. 11
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Approved Contents
2.0

Table 2.1-1 (page 13 of 2830)
Fuel Assembly Limits

Ill. MPC MODEL: MPC-68 and MPC-68FF (continued)
A. Allowable Contents (continued)

2. Uranium oxide or MOX BWR DAMAGED FUEL ASSEMBLIES or FUEL
DEBRIS, with or without channels, placed in DAMAGED FUEL CONTAINERS.
Uranium oxide and MOX BWR DAMAGED FUEL ASSEMBLIES and FUEL
DEBRIS shall meet the criteria specified in Table 2.1-3, and meet the following

specifications:

a. Cladding Type:

b. Maximum PLANAR-AVERAGE
INITIAL ENRICHMENT:

i. Array/Classes 6x6A, 6x6B,
6x6C, 7x7A, and 8x8A.

ii. All Other Array Classes
c. Initial Maximum Rod Enrichment

d. Post-irradiation Cooling Time and
Average Burnup Per Assembly:

i. Array/Class 6x6A, 6x6B,
6x6C, 7x7A, or 8x8A

ii. Array/Class 8x8F

iii. Array/Class 10x10D and
10x10E

iv. All Other Array/Classes

Certificate of Compliance No. 1014
Appendix B

ZR or Stainless Steel (SS) in accordance
with Table 2.1-3 for the applicable fuel
assembly array/class.

As specified in Table 2.1-3 for the
applicable fuel assembly array/class.

< 4.0 wt.% 2%U.

As specified in Table 2.1-3 for the
applicable fuel assembly array/class.

Cooling time = 18 years and an average
burnup = 30,000 MWD/MTU
(or MWD/MTIHM).

Cooling time = 10 years and an average
burnup < 27,500 MWD/MTU.

Cooling time 2 10 years and an average
burnup < 22,500 MWD/MTU.

Cooling time 2 3 years and an average

burnup < 65,000 MWD/MTUAs-specified

Amendment No. 11

2-19

Page 7 of 45



Enclosure 4 to Holtec Letter 5014810
Approved Contents
2.0

Table 2.1-1 (page 14 of 2830)
Fuel Assembly Limits

. MPC MODEL: MPC-68 and MPC-68FF (continued)
A. Allowable Contents (continued)

e. Decay Heat Per Assembly

i. Array/Class 6x6A, 6x6B,
B6x6C, 7x7A, or 8x8A

ii. Array/Class 8x8F

iii. Array/Classes 10x10D
and 10x10E

iv. All Other Array/Classes
f. Fuel Assembly Length

i. Array/Class 6x6A, 6x6B,
6x6C, 7x7A, or 8x8A

ii. All Other Array/Classes
g. Fuel Assembly Width

i. Array/Class 6x6A, 6x6B,
6x6C, 7x7A, or 8x8A

ii. All Other Array/Classes

h. Fuel Assembly Weight

i. Array/Class 6x6A, 6x6B,
6x6C, 7x7A, or 8x8A

ii. All Other Array/Classes

< 115 Watts

< 183.5 Watts
< 95 Watts

As specified in Section 2.4.

< 135.0 inches (nominal design)

< 176.5 inches (nominal design)

<4.70 inches (nominal design)

< 5.85 inches (nominal design)

< 550 Ibs, including channels and DFC

< 7830 Ibs, including channels and DFC

Certificate of Compliance No. 1014 Amendment No. 11

Appendix B 2-20

Page 8 of 45



Enclosure 4 to Holtec Letter 5014810
Approved Contents
2.0

Table 2.1-1 (page 15 of 2830)
Fuel Assembly limits

[ll. MPC MODEL: MPC-68 and MPC-68FF (continued)
A. Allowable Contents (continued)

3. Thoria rods (ThOz and UQO,) placed in Dresden Unit 1 Thoria Rod Canisters
and meeting the following specifications:

a. Cladding type ZR
b. Composition 98.2 wt.% ThO,, 1.8 wt.% UO, with an
enrichment of 93.5 wt.% 23°U

OR

98.5 wt.% ThO,, 1.5 wt.% UO, with an
enrichment of 93.5% wt.% 2*°U-

c. Number of Rods per Thoria Rod <18
Canister:

d. Decay Heat Per Thoria Rod < 115 Watts
Canister:

e. Post-irradiation Fuel Cooling Time A fuel post-irradiation cooling time 2 18

and Average Burnup per Thoria years and an average burnup <16,000
Rod Canister: MWD/MTIHM
f. Initial Heavy Metal Weight: < 27 kg/canister
g. Fuel Cladding O.D.: 2 0.412 inches
h. Fuel Cladding I.D.: < 0.362 inches
i. Fuel Pellet O.D.: < 0.358 inches
j. Active Fuel Length: < 111 inches
k. Canister Weight: < 550 Ibs, including fuel
Certificate of Compliance No. 1014 Amendment No. 11
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Approved Contents
2.0

Table 2.1-1 (page 17 of 2830)
Fuel Assembly Limits

IV. MPC MODEL: MPC-24E and MPC-24EF
A. Allowable Contents

1. Uranium oxide, PWR INTACT FUEL ASSEMBLIES listed in Table 2.1-2, with
or without NON-FUEL HARDWARE and meeting the following specifications

(Note 1):

a. Cladding Type: ZR or Stainless Steel (SS) as specified in
Table 2.1-2 for the applicable fuel
assembly array/class

b. Initial Enrichment: As specified in Table 2.1-2 for the

applicable fuel assembly array/class.

c. Post-irradiation Cooling Time
and Average Burnup Per

Assembly:
i. Array/Classes 14x14D, Cooling time = 8 years and an average
14x14E, and 15x15G burnup < 40,000 MWD/MTU.
ii. All Other Array/Classes Cooling time = 3 years and an average
burnup < 68,200 MWD/MTUAs-specified

iii. NON-FUEL HARDWARE As specified in Table 2.1-8.

Certificate of Compliance No. 1014 Amendment No. 11
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Approved Contents
2.0

Table 2.1-1 (page 19 of 2830)
Fuel Assembly Limits

IV. MPC MODEL: MPC-24E and MPC-24EF (continued)
A. Allowable Contents (continued)

2. Uranium oxide, PWR DAMAGED FUEL ASSEMBLIES and FUEL DEBRIS, with
or without NON-FUEL HARDWARE, placed in DAMAGED FUEL CONTAINERS.
Uranium oxide PWR DAMAGED FUEL ASSEMBLIES and FUEL DEBRIS shall

meet the criteria specified in Table 2.1-2 and meet the following specifications

(Note 1):

a. Cladding Type:

b. Initial Enrichment:

c. Post-irradiation Cooling Time
and Average Burnup Per
Assembly:

i. Array/Classes 14x14D,
14x14E, and 15x15G

ii. All Other Array/Classes

iii. NON-FUEL HARDWARE

Certificate of Compliance No. 1014
Appendix B

ZR or Stainless Steel (SS) as specified in
Table 2.1-2 for the applicable fuel
assembly array/class

As specified in Table 2.1-2 for the
applicable fuel assembly array/class.

Cooling time = 8 years and an average
burnup < 40,000 MWD/MTU.

Cooling time = 3 years and an average
burnup < 68,200 MWD/MTUAs-specified
in-Section-2.4.

As specified in Table 2.1-8.
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Table 2.1-1 (page 21 of 2830)
Fuel Assembly Limits
V. MPC MODEL: MPC-32 and MPC-32F
A. Allowable Contents

1. Uranium oxide, PWR INTACT FUEL ASSEMBLIES listed in Table 2.1-2, with
or without NON-FUEL HARDWARE and meeting the following specifications

(Note 1):

a. Cladding Type: ZR or Stainless Steel (SS) as specified in
Table 2.1-2 for the applicable fuel
assembly array/class

b. Initial Enrichment: As specified in Table 2.1-2 for the

applicable fuel assembly array/class.

c. Post-irradiation Cooling Time and
Average Burnup Per Assembly:

i. Array/Classes 14x14D, Cooling time = 9 years and an average
14x14E, and 15x15G burnup < 30,000 MWD/MTU or cooling
time = 20 years and an average burnup
< 40,000 MWD/MTU.

ii. All Other Array/Classes Cooling time = 3 years and an average
burnup < 68,200 MWD/MT UAs-specified
in Section-2.4.

ii. NON-FUEL HARDWARE As specified in Table 2.1-8.

Certificate of Compliance No. 1014 Amendment No. 11
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Table 2.1-1 (page 23 of 2830)
Fuel Assembly Limits

V. MPC MODEL: MPC-32 and MPC-32F (cont'd)

A. Allowable Contents (cont'd)

2.  Uranium oxide, PWR DAMAGED FUEL ASSEMBLIES and FUEL DEBRIS,
with or without NON-FUEL HARDWARE, placed in DAMAGED FUEL
CONTAINERS. Uranium oxide PWR DAMAGED FUEL ASSEMBLIES and
FUEL DEBRIS shall meet the criteria specified in Table 2.1-2 and meet the

following specifications (Note 1):

a. Cladding Type:

b. Initial Enrichment:

c. Post-irradiation Cooling Time and
Average Burnup Per Assembly:

i. Array/Classes 14x14D,
14x14E, and 15x15G

ii. All Other Array/Classes

iii. NON-FUEL HARDWARE

Certificate of Compliance No. 1014
Appendix B

ZR or Stainless Steel (SS) as specified in
Table 2.1-2 for the applicable fuel
assembly array/class

As specified in Table 2.1-2 for the
applicable fuel assembly array/class.

Cooling time 2 9 years and an average
burnup < 30,000 MWD/MTU or cooling
time = 20 years and an average burnup
< 40,000 MWD/MTU.

Cooling time = 3 years and an average
burnup < 68,200 MWD/MTUAs-specified
in-Section-2-4.

As specified in Table 2.1-8.
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Table 2.1-1 (page 25 of 2830)
Fuel Assembly Limits

VI. MPC MODEL: MPC-68M
A. Allowable Contents
1. Uranium oxide BWR UNDAMAGED FUEL ASSEMBLIES listed in Table 2.1-3,
with or without channels and meeting the following specifications:

a. Cladding Type: ZR

b. Maximum PLANAR-AVERAGE As specified in Table 2.1-3 for the
INITIAL ENRICHMENT: applicable fuel assembly array/class.

c. Initial Maximum Rod Enrichment ~ As specified in Table 2.1-3 for the
applicable fuel assembly array/class.

d. Post-irradiation Cooling Time and
Average Burnup Per Assembly

i. Array/Class 8x8F Cooling time 2 10 years and an average
burnup < 27,500 MWD/MTU.
ii. All Other Array/Classes Cooling time = 3 years and an average
burnup < 65,000 MWD/MT UAs-specified
Certificate of Compliance No. 1014 Amendment No. 11
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Table 2.1-1 (page 27 of 2830)
Fuel Assembly Limits

VI. MPC MODEL: MPC-68M (continued)
A. Allowable Contents (continued)

2. Uranium oxide BWR DAMAGED FUEL ASSEMBLIES or FUEL DEBRIS, with
or without channels, placed in DAMAGED FUEL CONTAINERS. Uranium
oxide BWR DAMAGED FUEL ASSEMBLIES and FUEL DEBRIS shall meet
the criteria specified in Table 2.1-3, and meet the following specifications:

a. Cladding Type: ZR

b. Maximum PLANAR-AVERAGE As specified in Table 2.1-3 for the
INITIAL ENRICHMENT: applicable fuel assembly array/class.

c. Initial Maximum Rod Enrichment As specified in Table 2.1-3 for the
applicable fuel assembly array/class.

d. Post-irradiation Cooling Time and
Average Burnup Per Assembly:

i. Array/Class 8x8F Cooling time = 10 years and an average
burnup < 27,500 MWD/MTU.
ii. All Other Array/Classes Cooling time = 3 years and an average
burnup < 65,000 MWD/MTUAs-spescified
Certificate of Compliance No. 1014 Amendment No. 11
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Table 2.1-1 (page 28 of 2930)
Fuel Assembly Limits

VI. MPC MODEL: MPC-68M (continued)
A. Allowable Contents (continued)

e. Decay Heat Per Assembly

i. Array/Class 8x8F < 183.5 Watts
ii. All Other Array/Classes As specified in Section 2.4.

f. Fuel Assembly Length < 176.5 inches (nominal design)

g. Fuel Assembly Width < 5.85 inches (nominal design)

h. Fuel Assembly Weight < 7830 Ibs, including channels and DFC
Certificate of Compliance No. 1014 Amendment No. 11
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Table 2.1-1 (page 29 of 2930)
Fuel Assembly Limits

VI. MPC MODEL: MPC-68M (continued)
A. Allowable Contents (continued)

3. Thoria rods (ThO, and UOy) placed in Dresden Unit 1 Thoria Rod Canisters
and meeting the following specifications:

a. Cladding type

b. Composition

c. Number of Rods per Thoria Rod
Canister:

d. Decay Heat Per Thoria Rod
Canister:

e. Post-irradiation Fuel Cooling Time
and Average Burnup per Thoria
Rod Canister:

f. Initial Heavy Metal Weight:
g. Fuel Cladding O.D.:

h. Fuel Cladding |.D.:

I. Fuel Pellet O.D.:

j- Active Fuel Length:

k. Canister Weight:

Certificate of Compliance No. 1014
Appendix B

ZR

98.2 wt.% ThO,, 1.8 wt.% UO, with an
enrichment of 93.5 wt.% 25U

OR

98.5 wt.% ThO,, 1.5 wt.% UO, with an
enrichment of 93.5% wt.% 23°U

<18

< 115 Watts

A fuel post-irradiation cooling time = 18
years and an average burnup £16,000
MWD/MTIHM

< 27 kg/canister
2 0.412 inches
< 0.362 inches
< 0.358 inches
<111 inches

< 550 Ibs, including fuel
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Table 2.1-1 (page 30 of 30)
Fuel Assembly Limits

VI. MPC MODEL: MPC-68M (continued)
B. Quantity per MPC (up to a total of 68 assemblies)

1. Up to sixteen (16) DFCs containing BWR DAMAGED FUEL ASSEMBLIES |
and/or up to eight (8) DFCs containing FUEL DEBRIS. DFCs shall be located
only in fuel storage locations 1, 2, 3, 8, 9, 16, 25, 34, 35, 44, 53, 60, 61, 66,
67, and/or 68. The remaining fuel storage locations may be filled with
Uranium Oxide BWR UNDAMAGED FUEL ASSEMBLIES.

2. Up to one (1) Dresden Unit 1 Thoria Rod Canister

Certificate of Compliance No. 1014 Amendment No. 11
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Table 2.1-3 (page 4 of 5)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly
Array/Class 10x10A | 10x10B 10x10C | 10x10D | 10x10E 10x10F 10x10G
Clad Material ZR ZR ZR SS SS ZR ZR
Design Initial U
(kg/assy.) <188 <188 <179 <125 <125 <192 <188
(Note 3)
Maximum PLANAR-
AVERAGE INITIAL
ENRICHMENT(MPC- <42 <42 <4.2 <4.0 <4.0 Note 17 Note 17
68, 68F, and 68FF)
(wt.% 2*°U) (Note 14)
Maximum PLANAR-
AVERAGE INITIAL
ENRICHMENT (MPC- <47 <4675
68M) <48 <48 <438 Note 18 | Note 18 (Note 15) | (Note 15)
(wt.% 2*°U)
(Note 16, 19)
Initial Maximum Rod
Enrichment wt.% 2°U) | =350 250 =5.0 =5.0 <5.0 <50 <50
No. of Fuel Rod 92/78 91/83 % 100 % 92/78 96/84
Locations (Note 8) | (Note 9) (Note 8)
(Fl:‘j' Rod Clad O.D. >0.4040 | >0.3957 | >0.3780 | >0.3960 | >0.3940 | 20.4035 | =0.387
Fuel Rod Clad I.D. (in.) | <0.3520 | <0.3480 | <0.3294 | <0.3560 | <0.3500 | <0.3570 | <0.340
Fuel Pellet Dia. (in.) <0.3455 | <0.3420 | <0.3224 | <0.3500 | <0.3430 | <0.3500 | =<0.334
Fuel Rod Pitch (in.) <0.510 | <0.510 | <0.488 | <0.565 | <0.557 | <0.510 | <0.512
Design Active Fuel
Length (in) <150 <150 <150 <83 <83 <150 <150
No. of Water Rods 2 1 5 0 4 2 5
(Note 11) (Note 6) | (Note 10) (Note 10)
‘(’i‘r’f)ter Rod Thickness | 55030 | >000 | >0031 | NA | >0022 | 20030 | 20.031
Channel Thickness (in.) | <0.120 | <0.120 <0.055 <0.080 | <0.080 <0.120 <0.060
Certificate of Compliance No. 1014 Amendment No. 11
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Table 2.1-3 (page 5 of 5)
BWR FUEL ASSEMBLY CHARACTERISTICS

Notes:

1. All dimensions are design nominal values. Maximum and minimum dimensions
are specified to bound variations in design nominal values among fuel
assemblies within a given array/class.

2. Deleted.

3. Design initial uranium weight is the nominal uranium weight specified for each
assembly by the fuel manufacturer or reactor user. For each BWR fuel
assembly, the total uranium weight limit specified in this table may be increased
up to 1.5 percent for comparison with users’ fuel records to account for
manufacturer tolerances.

4. <0.635wt. % 235U and < 1.578 wt. % total fissile plutonium (239Pu and 241Pu),
(wt. % of total fuel weight, i.e., UO2 plus PuQO2).

5. This assembly class contains 74 total rods; 66 full length rods and 8 partial length

rods.

Square, replacing nine fuel rods.

Variable.

This assembly contains 92 total fuel rods; 78 full length rods and 14 partial length

rods.

9. This assembly class contains 91 total fuel rods; 83 full length rods and 8 partial
length rods.

10. One diamond-shaped water rod replacing the four center fuel rods and four
rectangular water rods dividing the assembly into four quadrants.

11. These rods may also be sealed at both ends and contain Zr material in lieu of
water.

12. This assembly is known as “QUAD+.” It has four rectangular water cross
segments dividing the assembly into four quadrants.

13. For the SPC 9x9-5 fuel assembly, each fuel rod must meet either the 9x9E or the
9x9F set of limits for clad O.D., clad |.D., and pellet diameter.

14. For MPC-68, 68F, and 68FF loaded with both INTACT FUEL ASSEMBLIES and
DAMAGED FUEL ASSEMBLIES or FUEL DEBRIS, the maximum PLANAR
AVERAGE INITIAL ENRICHMENT for the INTACT FUEL ASSEMBLIES is
limited to 3.7 wt.% 2*°U, as applicable.

15. Fuel assemblies classified as damaged fuel assemblies are limited to 4.6 wt.%
235 for the 10x10F and 10x10G arrays/classes and 4.0 wt.% #°U for the 8x8F,
9x9E; and 9x9F-and-10x10G arrays/classes.

16. For MPC-68M loaded with both UNDAMAGED FUEL ASSEMBLIES and
DAMAGED FUEL ASSEMBLIES or FUEL DEBRIS, the maximum PLANAR
AVERAGE INITIAL ENRICHMENT for the UNDAMAGED FUEL ASSEMBLIES is
limited to the enrichment limit of the damaged assembly.

17. This fuel assembly array/class is not allowable contents in MPC-68, 68F, or
68FF.

18. This fuel assembly array/class is not allowable contents in MPC-68M.

19. In accordance with the definition of UNDAMAGED FUEL ASSEMBLY, certain
assemblies may be limited to up to 3.3 wt.% U-235. When loading these fuel |

o N
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assemblies, all other undamaged fuel assemblies in the MPC are limited to 3.3
wit%-U-236enrichments as specified in this table.
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Table 2.1-8
NON-FUEL HARDWARE COOLING AND AVERAGE BURNUP (Notes 1, 2, 3, and 7)
Post- NSA with NFH NSA without APSR
irradiation INSERTS NFH, GUIDE BURNUP
Cooling Time (Note 4) TUBE (MWD/MTU)
(years) BURNUP HARDWARE, or
(MWD/MTU) CONTROL
COMPONENT
(Note 5)
BURNUP
(MWD/MTU)

>3 < 24,635 NA (Note 6) NA

>4 < 30,000 NA NA

>5 < 36,748 <630,000 <45,000
26 <44,102 - < 54,500
>7 < 52,900 - <68,000

>8 <60,000 - < 83,000

>9 <79,784- - <111,000
>10 <101,826- - <180,000
>11 < 141,982- - < 630,000
> 12 < 360,000 c =

Notes: 1. Burnups for NON-FUEL HARDWARE are to be determined based on the burnup and
uranium mass of the fuel assemblies in which the component was inserted during reactor
operation.

2. Linear interpolation between points is permitted, except that APSR burnups > 180,000
MWD/MTU and < 630,000 MWD/MTU must be cooled > 11 years.

3. Applicable to uniform loading and regionalized loading.

4. Includes Burnable Poison Rod Assemblies (BPRAs), Wet Annular Burnable Absorbers
(WABAs), and-vibration suppressor inserts and Neutron Source Assemblies (NSAs) in
combination with other control components (i.e. BPRAs, TPDs, and/or RCCAs).

5. Includes Thimble Plug Devices (TPDs), water displacement guide tube plugs, orifice rod
assemblies, Control Rod Assemblies (CRAs), Control Element Assemblies (CEAs),-and Rod
Cluster Control Assemblies (RCCAs)- and NSAs without other forms of control components.

6. NA means not authorized for loading at this cooling time.

7. Non-fuel hardware burnup and cooling times are not applicable to ITTRs since they are
installed post irradiation.

Certificate of Compliance No. 1014 Amendment No. 11
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2.4 Decay Heat Burnup-and-CoolingTFime Limits for ZR-Clad Fuel

This section provides the limits on ZR-clad fuel assembly decay heat-burupand
cooling-time for storage in the HI-STORM 100 System. Burnup and cooling time
limits on ZR-clad fuel are provided in Table 2.1-1.-Fhe-method-to-calculate-the

2.4.1 Uniform Fuel Loading Decay Heat Limits for ZR-clad fuel

Table 2.4-1 provides the maximum allowable decay heat per fuel storage
location for ZR-clad fuel in uniform fuel loading for each MPC model.

Table 2.4-1
Maximum Allowable Decay Heat per Fuel Storage Location
(Uniform Loading, ZR-Clad)

Decay Heat per Fuel Storage Location
MPC Model (kW)
Intact or Undamaged Damaged Fuel Assemblies
Fuel Assemblies and Fuel Debris
MPC-24 <1416 Not Permitted
MPC-24E/24EF <1.416 <1.114
MPC-32/32F <1.062 <0.718
MPC-68/68FF/68M <0.500 <0.393
Certificate of Compliance No. 1014 Amendment No. 11
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2.4.3 DeletedBurnup-Limits-as-a-Function-of Cooling Time-for ZR-Clad

Certificate of Compliance No. 1014 Amendment No. 11
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2.4.4 When complying with the maximum fuel storage location decay heat limits,
users must account for the decay heat from both the fuel assembly and any
NON-FUEL HARDWARE, as applicable for the particular fuel storage
location, to ensure the decay heat emitted by all contents in a storage
location does not exceed the limit.
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(ZR-Clad-Fuel)
mg Array/Class 15x15A/B/C
oot A B c D E E &

>3 15037.3 | 108.680 | 18.8378 | 127.422 | 205002 | -242.828 | -580.66
>4 25506.6 | -2004.03 | 356.834 | 11645 | 2430.25 | -350.801 | -356.378
>5 34788.8 | 717307 | 10650 | 124.785 | 2712.23 | 424681 | 267.705
>6 419486 | 112253 | 191212 | 145727 | 3003.20 | -489.538 | 852412
=7 47524.9 | -14770.8 | 275516 | 165889 | 32538 | 5427 | 1146.96
>8 52506.0 | 183488 | 3609.72 | 17717 | 341560 | -567.012 | 102141
>0 560554 | -20837.1 | 4430.93 | 192.168 | 3625.03 | -623.325 | 1058.61
>10 | 596143 | 234021 | 517952 | 195105 | 360018 | -626.448 | 868517
>11 | 62765.3 | -25766.5 | 5024.71 | 19557 | 3749.01 | 627130 | 667424
>12 | 65664.4 | -28004.8 | 6670.75 | 19508 | 3788.33 | -628.004 | 410.783
>13 | 67281.7 | 201167 | 712050 | 202.817 | 3920.38 | -688.738 | 492.309
>14 | 699614 | -311586 | 7834.02 | -107.088 | 3917.20 | -677.565 | 266.561
>15 72146 | -32705.7 | 845367 | -105.083 | 393147 | -681.037 | 99.0606
>16 | 741426 | -34244.8 | 9023.57 | -190.645 | 3905.54 | -663.682 | 10.8885
>17 | 764114 | -36026.3 | 0720.08 | -188.874 | 391121 | 663.449 | 151.805
>18 77091 | -36088 | 0884.00 | 188.554 | 306508 | -708.55 | 59.3839
>10 | 791045 | -37566.4 | 104775 | 181.656 | 3906.93 | 6824 | 117952
>20 | 816004 | -30464.5 | 11281.0 | 175482 | 3869.49 | 677179 | -367.705
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(ZR-Clad-Fuel)
celﬁg ArraylClass 16X16A
Wil A B c D E E G

>3 162268 | 143714 | -32.4800 | 136707 | 2255.33 | -201.683 | -699.947
>4 278442 | -3500.60 | 444.838 | 124.301 | 2644.09 | 411508 | -381.106
>5 381015 | 867848 | 1361.68 | 132.855 | 201045 | -473.183 | 224473
>6 463822 | -13810.6 | 2511.32 | -158.262 | 3216.02 | 532.337 | 706.656
>7 526023 | 18280 | 365718 | -170.765 | 3488.3 | -583.133 | 908.839
>8 577587 | 221337 | 4736.88 | -109.014 | 371742 | 618.83 | 944.003
>0 62363.3 | -25708.7 | 584118 | -207.025 | 3844.38 | 625741 | 734.928
>10 | 666501 | 204163 | 609331 | -216.458 | 398107 | -642.641 | 389.366
>11 | 60262.7 | -31452.7 | 7724.66 | 220.836 | 410765 | -681.043 | 40712+
>12 | 726315 | -34201.9 | 8704.8 | 210020 | 41315 | -662.513 | 400.093
>13 | 753753 | -36580.3 | 0955588 | -217.004 | 414315 | -644.014 | -62.3204
>14 | 781787 | 300074 | 10532 | -221.023 | 4226.28 | -667.012 | -317.743
>15 | 797063 | -40104 | 10993.3 | -218.751 | 424212 | 670.665 | -205.579
>16 | 823026 | 424180 | 11040.7 | -216.278 | 4274.00 | -689.236 | -479.752
>17 | 845218 | 441505 | 12683.3 | -212.056 | 4245.99 | 665418 | -558.901
>18 | 8677741 | -45084.8 | 13470 | -204.867 | 4180.8 | 621805 | -716.366
>10 | 801707 | 481008 | 144345 | 206484 | 423003 | 848557 | 8024

>20 | 901417 | 484014 | 147026 | 203284 | 424554 | -670.655 | -734.604
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{ZR-Clad-Fuel)
G;O;,ﬁg Array/GClass HxHABX16B/C
( ; A B & = E E G
>3 158851 | 353963 | -9.040855 | -128.836 | 21485 | -260.445 | 262897
>4 276320 | 349441 | 428199 | -140.504 | 260361 | -390.81 | 140318
=5 384812 | -887088 | 141103 | 139279 | 300846 | 402881 | 388374
>8 474100 | 144796 | 264908 | 16213 | 333548 | -664 747 | 702164
=7 545068 | 187032 | 404346 | -181.339 | 358606 | -587634 | 804.05
>8 601461 | 240034 | 527164 | -204.262 | 383032 | 624706 | 848454
>0 650063 | -27951 | 647004 | -210-753 | 3974769 | -627805 | 61584
=10 69216 | 316147 | 7712568 | 222423 | 43734 -672.33 | 387878
=1 /30043 | 3487411 | 882444 | 2256128 | 423828 | 6574259 | 104654
>12 763261 | 377950 | 988735 | 226731 | 420811 [ 64755 | 422236
=13 /8858-0 | 400588 [ 107871 | 2314768 | 440214 | -666.982 | 203383
>14 822013 | 430325 | 119341 | 228162 | 441799 | -66161 | -561.969
>15 84950 | -45644.6 | 129724 | 225369 | 441784 | 637422 | 7712564
=16 876118 | -47720 | 138677 | -218.266 | 436524 | -5856.:6656 | 807775
>47 804064 | 507289 | 15186 | 223019 | 444651 | 613378 | -1200-84
=18 913825 | 510024 | 1646414 | 220272 | 447528 | -6363988 | -1003:84
>0 043438 | 536408 | 166346 | 214045 | 4444341 | 616204 | 431604
>20 065629 | -55581.2 | 176534 | -200.917 | 439767 | -573199 | 138064
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Table 2.4-3 (Page 8-0f-8)
- . e
(ZR-Clad Euel)

Geﬁﬁ:g Array/Class 17x17B/C
e B & D E E 8
>3 47.5402 | -13.8187 | -127.805 | 1946.58 | 210.280 | -389.029
>4 3011.92 | 350116 | 11575 | 2316.89 | -319.23 | -220.413
>5 743034 | 1037.26 | -128.673 | 2627.27 | -394.58 | 459.642
>6 11353.7 | 1008.68 | 150.234 | 2807.38 | 444.316 | 923.97%
g 15204.8 | 28274 | 173.340 | 3178.25 | -504.16 | 113882
>8 185476 | 3671.08 | -183.025 | 3208.64 | -501.278 | 1064.68
>0 211394 | 443567 | 200.386 | 3538 | -560.712 | 1078.78
>10 238727 | 5224.31 | -203.233 | 3602.88 | -562.312 | 805.336
>11 264311 | 603579 | -205.006 | 3668.84 | -566.889 | 536.011
>12 283118 | 663772 | -204.367 | 3692.68 | -555.305 | 372.223
>13 204744 | 7094.08 | -211.649 | 382642 | -606.886 | 437412
>14 315174 | 7807156 | -207.668 | 382860 | -601.081 | 183.09
>15 330361 | 8372.69 | -203.428 | 382338 | -594.995 | 47.5175
>16 346205 | 8074.32 | -199.003 | 379857 | -573.008 | -05.0221
>20 307772 | 111745 | 185767 | 379578 | -595.664 | -475.978

Certificate of Compliance No. 1014

Appendix B

2-60

Page 33 of 45

Amendment No. 11




Enclosure 4 to Holtec Letter 5014810

Approved Contents
2.0

G b ek ol
:
:
:
:
;
%
:

Certificate of Compliance No. 1014 Amendment No. 11
Appendix B 2-61

Page 34 of 45



Enclosure 4 to Holtec Letter 5014810

Approved Contents

2.0
Table 2.4-4(Page 2 0f-10)
— T _y
(ZR-Clad Fuel)

Geﬁ;ohgg ArraylClass 8x8B
Mo B & D E E G
>3 280637 | 47616.2 | 14768 | 588741 | -1730.96 | 104821
>4 10742.4 | 1061.82 | 123.066 | 6565.54 | -2356.05 | -208.005
>5 534017 | 10836.7 | -134.584 | 7145.41 | -2637.00 | -298.858
>6 00055.0 | 41383.0 | 154.758 | 7613.43 | 2612.69 | 64.0921
>7 120643 | 60983 | 168675 | 7808 | -2183.3 | -40.8885
>8 140181 | 814187 | 185726 | 8190.07 | -2040.31 | -260.773
>9 172081 | 091752 | -197.185 | 8450.86 | -1792.04 | -381.705
>10 401389 | 113810 | 195613 | 8350.87 | 1244.22 | -613.504
add 210509 | 431099 | -208.3 8810 | 1466490 | -819.773
>12 224384 | 143405 | 207497 | 8841.33 | -1227.7+ | -929.708
> 14 252211 | 160664 | -204.574 | 8810.95 | -610.928 | -1208.97
>15 267656 | 186057 | -208.062 | 007841 | -828.054 | -1383.76
>17 200411 | 2141145 | -202.160 | 902419 | 4821 | -1595.28
=19 207807 | 210704 | -190.461 | 8794.97 | 40.9863 | 1433.86
>20 318305 | 245322 | 104.682 | 0060.96 | -350.308 | -1741.16
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Table 2.4-4 (Page 3 of 10)

(ZR-Clad Fuel)

Gelizg Array/Class 8x8C/D/E

Ny A B c D E E G
>3 285027 | 286915 | 177736 | 140418 | 5069.45 | 1746.07 | 1063.62
>4 667208 | 121157 | 4154 | 128444 | 678716 | -2529.99 | -302.155
>5 060201 | -55827.5 | 211403 | -136.228 | 725010 | -2685.06 | -334.328
>6 118190 | 020002 | 426025 | -162.204 | 790746 | -2853.42 | -47.5485
>7 135120 | 123437 | 628271 | 472.397 | 8059.72 | -2385.81 | -75.0053
>8 140162 | 152086 | 845431 | 105458 | 855041 | -2306.54 | -183.505
>0 161041 | 477511 | 103020 | 200087 | 8632.84 | 18644 | -433.081
=10 171754 | 201468 | 122020 | 200700 | 8952.06 | -1802.86 | 755742
> 11 170364 | 217723 | 437000 | -215.803 | 914237 | -1664.82 | -84<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>