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ATTACHMENT A

DESCRIPTION, JUSTIFICATION AND EVALUATION OF AMENDMENT CHANGES

1.0 INTRODUCTION

The purpose of this amendment application is to add a new NUHOMS®-24PTH system to the
Standardized NUHOMSO system described in the FSAR. The NUHOMS®-24PTH system is a
modular canister based spent fuel storage and transfer system, similar to the Standardized
NUHOMS®-24P system described in the FSAR. The NUHOMS®-24PTH system consists of the
following new or modified components:

* A new dual purpose (Storage/Transportation) Dry Shielded Canister (DSC), with
three alternate configurations, designated as DSC Type NUHOMS®-24PTH-S, -
24PTH-L, and -24PTH-S-LC,

* A new 24PTH DSC basket design, which is provided with two alternate options: with
aluminum inserts (Type 1) or without aluminum inserts (Type 2). In addition,
depending on the boron content in the basket poison plates, each basket type is
designated as Type A (low B 10), Type B (moderate B 10) or Type C (high B 10) which
results in six different basket types (Type IA, lB, IC, 2A, 2B, or 2C),

* A modified version of the Standardized Horizontal Storage Module (HSM) Model
102 described in the FSAR, designated as HSM-H, equipped with special design
features which provide enhanced shielding and heat rejection capabilities, and

* The OS197/OS197H Transfer Cask (TC) described in the FSAR, is provided with an
optional modified top lid to allow air circulation through the TCIDSC annulus during
transfer operations at certain heat loads when time limits for transfer operations
cannot be satisfied. The OS 197/OS 197H TC with a modified top lid is designated as
OS197FC TC.

The NUHOMS ®-24PTH system is designed to store up to 24 intact (or up to 12 damaged and
balance intact) B&W 15x15, WE 17x17, CE 15x15, WE l5xI5, CE 14x14, and WE 14x14 class
PWR fuel assemblies. The fuel to be stored is limited to a maximum assembly average initial
enrichment of 5.0 wt. %, a maximum assembly average burn up of 62 GWd/MTU, and a
minimum cooling time of 3.0 years. The 24PTH-S and 24PTH-L DSC types are the short and
long cavity configurations of the 24PTH DSC designed for a maximum heat load of 40.8 kW.
They are transferred to the ISFSI for storage in the HSM-H in either the OS197/OS197H or
OS 197FC TC depending upon the heat load.

To meet the capacity limits of the lifting crane at the Oconee Station, a third DSC type,
designated 24PTH DSC-S-LC, is provided. This is a modified version of the 24PTH-S DSC,
provided with thinner top and bottom lead shield plugs instead of steel, resulting in a longer
cavity length. It is designed for a maximum heat load of 24 kW per DSC and may be stored in
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either the currently licensed Standardized HSM Model 102, or in the new HSM-H, and is to used
with the currently licensed Standardized TC (with a solid neutron shield) only for onsite transfer.

Fuel assemblies with Control Components (CCs) are to be stored only in 24PTH-L and 24PTH-
S-LC DSC Types, due to their longer cavity length.

This section of the application provides (1) a brief description of the changes, (2) justification for
the change, and (3) a safety evaluation for this change.

2.0 BRIEF DESCRIPTION OF THE CHANGE

2.1 Significant Changes to the Technical Specifications of NUHOMSe CoC 1004,
Amendment 7

The changes listed below are relative to CoC Amendment 7, which is currently pending final
rulemaking:

A complete mark up of the changes to the Technical Specifications due to the addition of the
NUHOMS®-24PTH system to CoC 1004 is included as Attachment B in Enclosures 2 and 3 of
this submittal. A few of the proposed changes listed here correct errors, inconsistencies and/or
discrepancies within the existing Specifications. None of these corrections have any significant
effect on safety. A brief justification for each of such suggested corrections to the Specifications
is also provided herewith.

* Revise "Limit/Specification" and "Action" sections of Specification 1.2.1, "Fuel
Specification", to add reference to Tables 1-I1, and -Iim. Table 1-11, and 1-Im specify the
applicable parameters for each type of PWR fuel allowed to be stored in the NUHOMS®-
24PTH system.

* Revise the "Surveillance" section of Specification 1.2.1, Fuel Specification", to say "Prior to
loading...." instead of "Immediately before insertion...". to allow operational flexibility to a
Cask user. There is no change to the requirement of independent identification and
verification of each assembly being placed into the DSC.

* Revise the "Bases" section of Specification 1.2.1, "Fuel Specification", to provide the
supporting bases for storage of intact and/or damaged PWR fuel, with or without Control
Components (CCs) in the NUHOMS'-24PTH DSC. Add a cross reference to Appendix P
where the safety analyses for the 24PTH are provided.

* Add Table 1-11 to identify the acceptable parameters for each type of intact PWR fuel
assembly class allowed to be stored in the NUHOMS®-24PTH DSC.

* Add Table l-lm to specify PWR fuel assembly design characteristics for storage into
NUHOMS®-24PTH DSC.
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* Add Table 1-1 n to specify the thermal and radiological characteristics for CCs authorized for
storage in the NUHOMS'-24PTH DSC.

* Add Table 1- ip to specify the maximum assembly average initial enrichment for which each
intact fuel assembly class (with or without CCs) is qualified as a function of soluble boron
concentration and basket type (fixed boron).

* Add Table 1-1 q to specify the maximum assembly average initial enrichment for which each
damaged fuel assembly class (with or without CCs) is qualified as a function of soluble boron
concentration and basket type (fixed boron) and the maximum number of damaged fuel
assemblies allowed to be stored.

* Add Table 1- lr to specify the minimum B 10 content of the poison plates as a function of the
six NUHOMSS9-24PTH basket types.

* Add Fuel Qualification Tables 1-3a, 1-3b, 1-3c, and 1-3d for the NUHOMS®-24PTH DSC
(PWR Fuel without CCs).

* Add Fuel Qualification Tables 1-3e, 1-3f, 1-3g, and 1-3h for the NUHOMS®-24PTH DSC
(PWR Fuel with CCs).

* Relocate the existing Figure 1-10 from its existing location (page A-65) to page A-63 as
shown. This is an editorial change and represents a more logical location for this Figure in
the Technical Specifications.

* Add Figures 1-11, 1-12, 1-13 and 1-14 to specify the four heat load zoning configurations
analyzed for the 24PTH-S or 24PTH-L DSC. Add Figure 1-15 to specify the heat load
zoning configuration analyzed for the 24PTH-S-LC DSC.

* Add Figure 1-16 to specify the location inside the NUHOMS®-24PTH DSC where up to 12
damaged fuel assemblies may be stored.

* Revise the Title and "Applicability" subsections of Specification 1.2.3 a to extend the
applicability of this specification to the 24PTH DSC.

* Revise Action Statement No. 5 of Specifications 1.2.3 and 1.2.3a to say "Check and repair
the seal weld between the inner top cover and the DSC shell" instead of "Check and repair
the seal weld on the DSC top shield plug". This revision corrects an administrative error in
this Specification, since the inner top cover plate is the one that is welded to the DSC shell.

* Revise the title ,"Applicability" and the "Bases" sections of Specification 1 .2.4a to extend the
applicability of this specification to 24PTH DSC.

* Revise the Applicability Specification 1.2.5 to correct a spelling error of the term "siphon".
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* Add a new Specification 1.2.7c, entitled "HSM-H Dose Rates with a Loaded 24PTH-S or
24PTH-L DSC Only", to specify the limiting doses rates due to the storage of a loaded
24PTH-S or 24PTH-L DSC inside the HSM-H.

* Add a new Specification 1.2.7d, entitled "HSM or HSM-H Dose Rates with a Loaded
24PTH-S-LC DSC Only", to specify the limiting doses rates due to the storage of a loaded
24PTH-S-LC DSC inside either the Standardized HSM or HSM-H.

* Revise the Title of Specification 1.2.8 to include 24PTH-S-LC DSC, since this DSC is
authorized to be stored in the Standardized HSM. Also, revise the third sentence in the
Action Statement of this Specification to say "...than the upper limit in the Speciflcation
1.2.1 .. " instead of "than the upper limit specified in Section 3 of the FSAR...". This is a
betterment change.

* Add a new specification 1.2.8a, entitled "HSM-H Maximum Air Exit Temperature with a
Loaded 24PTH DSC", to specify the limiting air exit temperature due to the storage of a
NUHOMS®-24PTH DSC inside the HSM-H.

* Revise Specification 1.2.9 to reflect that the alignment requirements of the TC with the HSM
as specified herein are also applicable to the HSM-H.

* Add a new Specification 1.2.1 lb, entitled "Transfer Cask Dose Rates with a Loaded 24PTH-
S or 24PTH-L DSC", to specify the limiting doses rates due to the transfer of a loaded
24PTH-S or 24PTH-L DSC inside the Transfer Cask.

* Add a new Specification 1.2.1 1c, entitled "Transfer Cask Dose Rates with a Loaded 24PTH-
S-LC DSC", to specify the limiting doses rates due to the transfer of a loaded 24PTH-S-LC
inside the Transfer Cask.

* Revise Specification 1.2.12, Surveillance section to delete the last 2 sentences related to
decontamination of the transfer cask. This change makes the Specification consistent with its
Applicability section.

* Revise the second sentence of the "Bases" section of Specification 1.2.14, entitled 'TC/DSC
Operations at High Ambient Temperatures" to state that the fuel cladding limits of ISG-11,
Rev. 2 also apply to the 24PTH system. Also, Item No. 2 of the Limit/Specification is
revised to delete the words "up to 125 F', since the upper ambient temperature limit is
different for each canister type as stated in paragraph 1.1. 1, item 2 of CoC.

* For Specifications 1.2.15, 1.2.15a, and 1.2.15b, revise the surveillance activities No. 1 and 2
to reflect a time requirement of 24 hours instead of 4 hours for determination of boron
concentration in the SFP water and the water inside DSC cavity. The current four hour
requirement results in an increased exposure to the Cask user without providing a
commensurate increase in public safety.
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* Add a new Specification 1.2.15c, entitled "Boron Concentration in the DS C Cavity Water for
the 24PTH Design Only", to specify the minimum boron concentration required during
loading of the NUHOMS®-24PTH system.

* Revise the Limits/Specifications of Specification 1.2.16 to delete the additional constraint of
"and the fully loaded TC weight is less than 190 kips" to make this Specification consistent
with its Applicability statement.

* Add a new Specification 1.2.17c, entitled "24PTH DSC Vacuum Drying Duration Limit", to
specify the vacuum drying duration limit for the NUHOMS®-24PTH DSC.

* Add a new Specification 1.2.18, entitled "Time Limit for Completion of 24PTH DSC
Transfer Operation" to specify the limits for completion of transfer of a loaded NUHOMS®-
24PTH DSC.

* Revise the Surveillance and Monitoring requirements of Specification 1.3 to eliminate the
mandatory requirements of implementing both 1.3.1 and 1.3.2 on a daily basis.
Implementation of any one of the two surveillance requirements is sufficient to accomplish
the specified objective of this specification. Implementation of both requirements adds to the
exposure requirements of the Cask user without providing a commensurate increase in
public safety. In addition, revise Specifications 1.3.1 and 1.3.2 to show that the requirements
of these Specifications apply to "HSM or HSM-H".

* Update Table 1.3.1 to reflect the changes as described above as applicable.

* Revise the Captions of Tables and Figures to delete underline, as applicable. This is a format
change which makes the appearance of the document consistent. No change to the contents
of the Specification.

2.2 Changes to NUHOMSe FSAR, Revision 6

Attachment C of this submittal includes a new FSAR Appendix P which has been prepared in a
format consistent with the Standard Review Plan for Dry Cask Storage (NUREG 1536). It
provides a description of the design features and a comprehensive evaluation of the new 24PTH
system. It also documents the changes where applicable to the existing safety analyses provided
in the FSAR.

3.0 JUSTIFICATION OF CHANGE

The NUHOMSE-24PTH System design has been developed based on research and development
efforts driven by the needs of the commercial nuclear power industry. TN is in discussions with
two utilities for dry storage systems using the 24PTH system. To support the needs of these
utilities, fabrication of the 24PTH canisters is planned to begin in early 2004 to support initial
use in mid 2005. Accordingly, TN requests that the staff assign appropriate priority for review of
this application consistent with the issuance of an RAI, if needed, by February 2004.
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4.0 EVALUATION OF CHANGE

TN has evaluated the NUHOMS®-24PTH system for structural, thermal, shielding, confinement

and criticality adequacy and has concluded that the addition of the NUHOMS`9-24PTH System to

the standardized NUHOMS® System has no significant effect on safety. This evaluation is

documented in Appendix P of the FSAR (Attachment C).

___/
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ATTACHMENT B

Suggested Changes to Technical Specifications of CoC 1004 Amendment No. 7

(CoC Changes implemented under CoC Amendment 7, which is currently in rule making, have
been included as current configuration.)

August, 2003
Revision 0 72-1004 Amendment No. 8 Page RIC



TABLE OF CONTENTS
Sectior

1.0

l Page

INTRODUCTION . . . A-I
1.1 General Requirements and Conditions ........................................ A-i

1.1.1 Regulatory Requirements for a General License ................................... A-I
1.1.2 Operating Procedures ........................................ A-2
1.1.3 Quality Assurance .......................................... A-3
1.1.4 Heavy Loads Requirements ........................................ A-3
1.1.5 Training Module ........................................ A-3
1.1.6 Pre-Operational Testing and Training Exercise ..................................... A-3
1.1.7 Special Requirements for First System in Place .................................... A-3
1.1.8 Surveillance Requirements Applicability .......................................... A-4
1.1.9 Supplemental Shielding ........................................ A-4
1.1.10 HSM-H Storage Configuration ......................................... A-4

1.2 Technical Specifications, Functional and Operating Limits . ............................... A-5
1.2.1 Fuel Specifications ............................... A-5
1.2.2 DSC Vacuum Pressure During Drying .............................. A-70
1.2.3 24P and 52B DSC Helium Backfill Pressure .............................. A-71
1.2.3a 61BT, 32PT, 24PHB and 24PTH DSC Helium Backfill

Pressure .......................................... A-72
1.2.4 24P and 52B DSC Helium Leak Rate of Inner Seal Weld ................... A-73
1.2.4a 61BT, 32PT, 24PHB and 24PTH DSC Helium Leak Rate of

Inner Seal Weld ........................................ A-74
1.2.5 DSC Dye Penetrant Test of Closure Welds ......................................... A-75
1.2.6 Deleted ........................................ A-76
1.2.7 HSM Dose Rates with a Loaded 24P, 52B or 61BT DSC ................... A-77
1.2.7a HSM Dose Rates with a Loaded 32PT DSC Only ............................... A-78
1.2.7b HSM Dose Rates with a Loaded 24PHB DSC Only ............................ A-79
1.2.7c HSM-H Dose Rates with a Loaded 24PTH-S or 24PTH-L

DSC Only . A-80
1.2.7d HSM or HSM-H Dose Rates with a Loaded 24PTH-S-LC

DSC Only ... A-81
1.2.8 HSM Maximum Air Exit Temperature with a Loaded 24P,

52B, 61BT, 32PT, 24PHB or 24PTH-S-LC Only . A-82
1.28a HSM-H Maximum Air Exit Temperature with a Loaded

24PTH-S or 24PTH-L DSC Only . A-83
1.2.9 Transfer Cask Alignment with HSM or HSM-H . A-85
1.2.10 DSC Handling Height Outside the Spent Fuel Pool Building . A-86
1.2.11 Transfer Cask Dose Rates with a Loaded 24P, 52B, 61BT, or

32PT DSC . A-87
1.2.1 la Transfer Cask Dose Rates with a Loaded 24PHB DSC .. A-88
1.2.1 lb Transfer Cask Dose Rates with a Loaded 24PTH-S or

24PTH-L DSC . A-89
1.2.1 1c Transfer Cask Dose Rates with a Loaded 24PTH-S-LC DSC . A-90
1.2.12 Maximum DSC Removable Surface Contamination . A-91

1



1.2.13 TC/DSC Lifting Heights as a Function of Low Temperature
and Location ................................................... A-92

1.2.14 TC/DSC Transfer Operations at High Ambient Temperatures ............ A-93
1.2.15 Boron Concentration in the DSC Cavity Water for the 24-P

Design Only ..................................................... A-94
1.2.15a Boron Concentration in the DSC Cavity Water for the 32PT

Design Only .................................................... A-96
1.2.15b Boron Concentration in the DSC Cavity Water for the 24PHB

Design Only ..................................................... A-97
1.2.15c Boron Concentration in the DSC Cavity Water for the 24PTH

Design Only .................................................... A-98
1.2.16 Provision of TC Seismic Restraint Inside the Spent Fuel Pool

Building as a Function of Horizontal Acceleration and Loaded
Cask Weight .................................................. A-99

1.2.17 61BT DSC Vacuum Drying Duration Limit ...................................... A-100
1.2.17a 32PT DSC Vacuum Drying Duration Limit . ..................................... A-101
1.2.17b 24PHB DSC Vacuum Drying Duration Limit . .................................. A-102
1.2.17c 24PTH DSC Vacuum Drying Duration Limit . .................................. A-103
1.2.18 Time Limit for Completion of 24PTH DSC Transfer

Operation ................................................... A-104
1.3 Surveillance and Monitoring .................................................... A-106

1.3.1 Visual Inspection of HSM or HSM-H Air Inlets and Outlets
(Front Wall and Roof Birdscreen) ................................................... A-106

1.3.2 HSM or HSM-H Thermal Performance ............................................. A-107

2



LIST OF FIGURES
Section Page

Figure 1-1
Figure 1-2
Figure 1-3
Figure 1-4
Figure 1-5

Figure 1-6

Figure 1-7

Figure 1-8

Figure 1-9

Figure 1-10

Figure 1-11

Figure 1-12

Figure 1-13

Figure 1-14

Figure 1-15

Figure 1-16

PWR Fuel Criticality Acceptance Curve . ................................ A-54
Heat Load Zoning Configuration 1 for the NUHOMS9-32PT DSC .... A-55
Heat Load Zoning Configuration 2 for the NUHOMSO-32PT DSC .... A-56
Heat Load Zoning Configuration 3 for the NUHOMS@-32PT DSC .... A-57
Required PRA Locations for the NUHOMS®-32PT DSC Configurations
with Four PRAs .... A-58
Required PRA Locations for the NUHOMSg-32PT DSC Configurations
with Eight PRAs .. A-59
Required PRA Locations for the NUHOMS@>-32PT DSC Configurations
with Sixteen PRAs .. A-60
Heat Load Zoning Configuration for Fuel Assemblies (With or Without
BPRAs) Stored in NUHOMS®D-24PHB DSC - Configuration 1 .. A-61
Heat Load Zoning Configuration for Fuel Assemblies (With or Without
BPRAs) Stored in NUHOMS"-24PHB DSC - Configuration 2 .. A-62
Soluble Boron Concentration vs. Fuel Initial U-235 Enrichment
for the 24PHB System .. A-63
Heat Load Zoning Configuration No. 1 for 24PTH-S and 24PTH-L DSCs
(with or without Control Components) .. A-64
Heat Load Zoning Configuration No. 2 for 24PTH-S and 24PTH-L DSCs
(with or without Control Components) .. A-65
Heat Load Zoning Configuration No. 3 for 24PTH-S and 24PTH-L DSCs
(with or without Control Components) .. A-66
Heat Load Zoning Configuration No. 4 for 24PTH-S and 24PTH-L DSCs
(with or without Control Components) .. A-67
Heat Load Zoning Configuration No. 5 for 24PTH-S-LC DSC (with or
without Control Components) .. A-68
Location of Damaged Fuel Inside 24PTH DSC ................................ A-69

LIST OF TABLES
PageSection

Table 1-la

Table 1-lb

Table 1-Ic

Table 1-Id

Table I-le

PWR Fuel Specifications for Fuel to be Stored in the Standardized
NUHOMS®-24P DSC ................................................... A-9
BWR Fuel Specifications for Fuel to be Stored in the Standardized
NUHOMS"9-52B DSC ................................................... A-10
BWR Fuel Specifications for Fuel to be Stored in the Standardized
NUHOMS®9-61BT DSC ..................................................... A-il
BWR Fuel Assembly Design Characteristics for the NUHOMS®-61BT
DSC ..................................................... A-12
PWR Fuel Specifications for Fuel to be Stored in the NUHOMSO-32PT
DSC ................................................... A-13

3



Table 1-If PWR Fuel Assembly Design Characteristics for the NUHOMS®-32PT
DSC ................................................... A-14

Table 1-Ig Initial Enrichment and Required Number of PRAs (NUHOMS6-32PT
DSC) ................................................... A-15

Table l-lh BlO Content Specification for Poison Plates (NUHOMS6-32PT DSC) ............ A-15
Table 1-li PWR Fuel Specifications for Fuel to be Stored in the Standardized

NUHOMSe-24PHB DSC ..................................................... A-16
Table l-lj BWR Fuel Specifications of Damaged Fuel to be Stored in the

Standardized NUHOMS®-61 BTDSC .. ................................................... A-17
Table 1-Ik B10 Specification for the NUHOMS®0-61BT Poison Plates .............................. A-19
Table 1-11 Power Fuel Specification for the Fuel to be Stored in the NUHOMS®-

24PTH DSC ..................................................... A-20
Table I-Im PWR Fuel Assembly Design Characteristics for the NUHOMS®S-24PTH

DSC ..................................................... A-22
Table I-In Thermal and Radiological Characteristics for a Control Components

Stored in NUHOMS®-24PTH DSC ..................................................... A-23
Table 1-lo Not Used
Table 1-lp Maximum Assembly Average Initial Enrichment v/s Neutron Poison

Requirements for 24PTH DSC (Intact Fuel) ................................................... A-24
Table l-lq Maximum Initial Enrichment v/s Neutron Poison Requirements for

24PTH DSC (Damaged Fuel) ..................................................... A-26
Table 1-Ir BIO Specification for the NUHOMS®-24PTH Poison Plates ............................ A-27
Table 1-2a PWR Fuel Qualification Table for the Standardized NUHOMSD-24P

DSC (Fuel Without BPRAs) ................................................... A-28
Table 1-2b BWR Fuel Qualification Table for the Standardized NUIHOMS®-52B

DSC ................................................... A-29
Table 1-2c PWR Fuel Qualification Table for the Standardized NUHOMS®-24P

DSC (Fuel With BPRAs) ................................................... A-30
Table 1-2d PWR Fuel Qualification Table for 1.2 kW per Assembly Fuel Without

BPRAs for the NUHOMS®-32PT DSC ................................................... A-31
Table 1-2e PWR Fuel Qualification Table for 0.87 kW per Assembly Fuel Without

BPRAs for the NUHOMS@-32PT DSC ................................................... A-32
Table 1-2f PWR Fuel Qualification Table for 0.7 kW Fuel Without BPRAs per

Assembly for the NUHOMS®0-32PT DSC ................................................... A-33
Table 1-2g PWR Fuel Qualification Table for 0.63 kW per Assembly Fuel Without

BPRAs for the NUHOMS"-32PT DSC ................................................... A-34
Table 1-2h PWR Fuel Qualification Table for 0.6 kW per Assembly Fuel Without

BPRAs for the NUHOMS0-32PT DSC ................................................... A-35
Table 1-2i PWR Fuel Qualification Table for 1.2 kW per Assembly Fuel With

BPRAs for the NUHOMS"-32PT DSC ................................................... A-36
Table 1-2j PWR Fuel Qualification Table for 0.87 kW per Assembly Fuel With

BPRAs for the NUHOMS®-32PT DSC ................................................... A-37
Table 1-2k PWR Fuel Qualification Table for 0.7 kW per Assembly Fuel With

BPRAs for the NUHOMS®-32PT DSC ................................................... A-38

4



Table 1-21

<2 Table 1-2m

Table 1-2n

Table 1-2o

Table 1-2p

Table 1-2q
Table 1-3a

Table 1-3b

Table 1-3c

Table 1-3d

Table 1-3e

Table 1-3f

Table 1-3g

Table 1-3h

Table 1.3.1

PWR Fuel Qualification Table for 0.63 kW per Assembly Fuel With
BPRAs for the NUHOMS®-32PT DSC ................................................. A-39
PWR Fuel Qualification Table for 0.6 kW per Assembly Fuel With
BPRAs for the NUHOMS®9-32PT DSC .. ................................................. A-40
PWR Fuel Qualification Table for Zone 1 with 0.7 kW per Assembly
Fuel With or Without BPRAs for the NUHOMS@-24PHB DSC ....................... A-41
PWR Fuel Qualification Table for Zone 2 with 1.0 kW per Assembly
Fuel With or Without BPRAs for the NUHOMS"9-24PHB DSC ....................... A42
PWR Fuel Qualification Table for Zone 3 with 1.3 kW per Assembly
Fuel With or Without BPRAs for the NUHOMSO-24PHB DSC ....................... A-43
BWR Fuel Qualification Table for the NUHOMS@-6IBT DSC ........................ A-44
PWR Fuel Qualification Table for Zone 1 Fuel with 1.7 kW per
Assembly for the NUHOMS"9-24PTH DSC (Fuel w/o CCs) ............................. A-45
PWR Fuel Qualification Table for Zone 2 Fuel with 2.0 kW per
Assembly for the NUHOMSe-24PTH DSC (Fuel w/o CCs) ............................. A-46
PWR Fuel Qualification Table for Zone 3 Fuel with 1.5 kW per
Assembly for the NUHOMSO-24PTH DSC (Fuel w/o CCs) ............................. A47
PWR Fuel Qualification Table for Zone 4 Fuel with 1.3 kW per
Assembly for the NUHOMSO-24PTH DSC (Fuel w/o CCs) ............................ A-48
PWR Fuel Qualification Table for Zone 1 Fuel with 1.7 kW per
Assembly for the NUHOMS®-24PTH DSC (Fuel w/ CCs) ............................... A-49
PWR Fuel Qualification Table for Zone 2 Fuel with 2.0 kW per
Assembly for the NUHOMS9-24PTH DSC (Fuel w/ CCs) ............................... A-50
PWR Fuel Qualification Table for Zone 3 Fuel with 1.5 kW per
Assembly for the NUHOMS0-24PTH DSC (Fuel w/ CCs) ............................... A-51
PWR Fuel Qualification Table for Zone 4 Fuel with 1.3 kW per
Assembly for the NUHOMS("-24PTH DSC (Fuel w/ CCs) ............................... A-52
Summary of Surveillance and Monitoring Requirements ................................. A-108

5



1.0 INTRODUCTION

This section presents the conditions which a potential user (general licensee) of the standardized
NUHOMSO system must comply with, in order to use the system under the general license in
accordance with the provisions of 10 CFR 72.2 10 and 10 CFR 72.212. These conditions have
either been proposed by the system vendor, imposed by the NRC staff as a result of the review of
the FSAR, or are part of the regulatory requirements expressed in 10 CFR 72.212.

1.1 General Requirements and Conditions

1.1.1 Regulatory Requirements for a General License

Subpart K of 10 CFR Part 72 contains conditions for using the general license to store spent fuel
at an independent spent fuel storage installation at power reactor sites authorized to possess and
operate nuclear power reactors under 10 CFR Part 50. Technical regulatory requirements for the
licensee (user of the standardized NUHOMSO system) are contained in 10 CFR 72.212(b).

Under 10 CFR 72.212(b)(2) requirements, the licensee must perform written evaluations, before
use, that establish that: (1) conditions set forth in the Certificate of Compliance have been met;
(2) cask storage pads and areas have been designed to adequately support the static load of the
stored casks; and (3) the requirements of 10 CFR 72.104 "Criteria for radioactive materials in
effluent and direct radiation from an ISFSI or MRS," have been met. In addition, 10 CFR
72.212(b)(3) requires that the licensee review the FSAR and the associated SER, before use of
the general license, to determine whether or not the reactor site parameters (including earthquake
intensity and tornado missiles), are encompassed by the cask design bases considered in these
reports.

The requirements of 10 CFR 72.212(b)(4) provide that, as a holder of a Part 50 license, the user,
before use of the general license under Part 72, must determine whether activities related to
storage of spent fuel involve any unreviewed safety issues, or changes in technical specifications
as provided under 10 CFR 50.59. Under 10 CFR 72.212(b)(5), the general license holder shall
also protect the spent fuel against design basis threats and radiological sabotage pursuant to 10
CFR 73.55. Other general license requirements dealing with review of reactor emergency plans,
quality assurance program, training, and radiation protection program must also be satisfied
pursuant to 10 CFR 72.212(b)(6). Records and procedural requirements for the general license
holder are described in 10 CFR 72.212(b)(7), (8), (9) and (10).

Without limiting the requirements identified above, site-specific parameters and analyses,
identified in the SER, that will need verification by the system user, are as a minimum, as
follows:

1. The temperature of 70'F as the maximum average yearly temperature with solar incidence.
The average daily ambient temperature shall be 1 00F or less.

2. The temperature extremes either of 1250F with incident solar radiation (for the 24P, 52B, and
61BT DSCs) or 1170F with solar incidence (for the 32PT, 24PHB, and 24PTHDSCs) and -400F
with no solar incidence for storage of the DSC inside the HSM. The 1 170F extreme ambient
temperature corresponds to a 24 hour calculated average temperature of 102'F.
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3. The horizontal and vertical seismic acceleration levels of 0.25g and 0.1 7g, respectively.

4. The analyzed flood condition of 15 fps water velocity and a height of 50 feet of water (full
submergence of the loaded HSM DSC).

5. The potential for fire and explosion should be addressed, based on site-specific
considerations.

6. The HSM foundation design criteria are not included in the FSAR. Therefore, the nominal
FSAR design or an alternative should be verified for individual sites in accordance with 10 CFR
72.212(b)(2)(ii). Also, in accordance with 10 CFR 72.212(b)(3), the foundation design should be
evaluated against actual site parameters to determine whether its failure would cause the
standardized NUHOMS6 system to exceed the design basis accident conditions.

7. The potential for lightning damage to any electrical system associated with the standardized
NUHOMSO system (e.g., thermal performance monitoring) should be addressed, based on site-
specific considerations.

8. Any other site parameters or consideration that could decrease the effectiveness of cask
systems important to safety.

In accordance with 10 CFR 72.212(b)(2), a record of the written evaluations must be retained by
the licensee until spent fuel is no longer stored under the general license issued under 10 CFR
72.210.

1.1.2 Operating Procedures

Written operating procedures shall be prepared for cask handling, loading, movement,
surveillance, and maintenance. The operating procedures suggested generically in the FSAR
should provide the basis for the user's written operating procedure. The following additional
procedure requested by NRC staff should be part of the user operating procedures:

If fuel needs to be removed from the DSC, either at the end of service life or for
inspection after an accident, precautions must be taken against the potential for the
presence of damaged or oxidized fuel and to prevent radiological exposure to personnel
during this operation. This can be achieved with this design by the use of the purge and
fill valves which permit a determination of the atmosphere within the DSC before the
removal of the inner top cover plate and shield plugs, prior to filling the DSC cavity with
water (borated water for the 24P or 32PT or 24PHB or 24PTH). If the atmosphere within
the DSC is helium, then operations should proceed normally with fuel removal either via
the transfer cask or in the pool. However, if air is present within the DSC, then
appropriate filters should be in place to preclude the uncontrolled release of any potential
airborne radioactive particulate from the DSC via the purge-fill valves. This will protect
both personnel and the operations area from potential contamination. For the accident
case, personnel protection in the form of respirators or supplied air should be considered
in accordance with the licensee's Radiation Protection Program.
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1.1.3 Quality Assurance

Activities at the ISFSI shall be conducted in accordance with a Commission-approved quality
assurance program which satisfies the applicable requirements of 10 CFR Part 50, Appendix B,
and which is established, maintained, and executed with regard to the ISFSI.

1.1.4 Heavy Loads Requirements

Lifts of the DSC in the TC must be made within the existing heavy loads requirements and
procedures of the licensed nuclear power plant. The TC design has been reviewed under 10 CFR
Part 72 and found to meet NUREG-0612 and ANSI N14.6. However, an additional safety
review (under 10 CFR 50.59) is required to show operational compliance with NUREG-0612
and/or existing plant-specific heavy loads requirements.

1.1.5 Training Module

A training module shall be developed for the existing licensee's training program establishing an
ISFSI training and certification program. This module shall include the following:

1. Standardized NUHOMSO Design (overview);
2. ISFSI Facility Design (overview);
3. Certificate of Compliance conditions (overview);
4. Fuel Loading, Transfer Cask Handling, DSC Transfer Procedures; and
5. Off-Normal Event Procedures.

1.1.6 Pre-Operational Testing and Training Exercise

A dry run of the DSC loading, TC handling and DSC insertion into the HSM shall be held. This
dry run shall include, but not be limited to, the following:

1. Functional testing of the TC with lifting yokes to ensure that the TC can be safely transported
over the entire route required for fuel loading, washdown pit (decontamination area) and trailer
loading.

2. DSC loading into the TC to verify fit and TC/DSC annulus seal.

3. Testing of TC on transport trailer and transported to ISFSI along a predetermined route and
aligned with an HSM.

4. Testing of transfer trailer alignment and docking equipment. Testing of hydraulic ram to
insert a DSC loaded with test weights into an HSM and then retrieve it.

5. Loading a mock-up fuel assembly into the DSC.

6. DSC sealing, vacuum drying, and cover gas backfilling operations (using a mock-up DSC).

7. Opening a DSC (using a mock-up DSC).
8. Returning the DSC and TC to the spent fuel pool.

1.1.7 Special Requirements for First System in Place

The heat transfer characteristics of the cask system will be recorded by temperature
measurements of the first DSC placed in service. The first DSC shall be loaded with assemblies,
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constituting a source of approximately 24 kW in HSM (approximately 40.8 kWin HSM-H). The
DSC shall be loaded into the HSM, and the thermal performance will be assessed by measuring
the air inlet and outlet temperatures for normal airflow. Details for obtaining the measurements
are provided in Section 1.2.8, under "Surveillance."

A letter report summarizing the results of the measurements shall be submitted to the NRC for
evaluation and assessment of the heat removal characteristics of the cask in place within 30 days
of placing the DSC in service, in accordance with 10 CFR 72.4.

Should the first user of the system not have fuel capable of producing a 24 kW heat load (40.8
kWheat loadfor 24PTHDSC), orbe limited to a lesser heat load, as in the case of BWR fuel, the
user may use a lesser load for the process, provided that a calculation of the temperature
difference between the inlet and outlet temperatures is performed, using the same methodology
and inputs documented in the FSAR, with lesser load as the only exception. The calculation and
the measured temperature data shall be reported to the NRC in accordance with 10 CFR 72.4.
The calculation and comparison need not be reported to the NRC for DSCs that are subsequently
loaded with lesser loads than the initial case. However, for the first or any other user, the process
needs to be performed and reported for any higher heat sources, up to 24 kW for PWR fuel
stored in the 24P or 32PT or 24PHB or 24PTH-S-LC; up to 40.8 kfor PWRfuel stored in the
24PTH-Sor 24PTH-L; 19 kW for BWR fuel stored in the 52B and 18.3 kW for BWR fuel stored
in the 61 BT, which are the maximum allowed under the Certificate of Compliance for these
specific DSCs. The NRC will also accept the use of artificial thermal loads other than spent fuel,
to satisfy the above requirement.

1.1.8 Surveillance Requirements Applicability

The specified frequency for each Surveillance Requirement is met if the surveillance is
performed within 1.25 times the interval specified in the frequency, as measured from the
previous performance.

For frequencies specified as "once," the above interval extension does not apply.

If a required action requires performance of a surveillance or its completion time requires period
performance of "once per...," the above frequency extension applies to the repetitive portion, but
not to the initial portion of the completion time.

Exceptions to these requirements are stated in the individual specifications.

1.1.9 Supplemental Shielding

Supplemental shielding and engineered features (e.g., earthen berms, shield walls) that are used
to ensure compliance with 10 CFR 72.104(a) by each general licensee are to be considered
important to safety and must be appropriately evaluated under 10 CFR 72.212(b).

1.1.10 HSM-H Storage Configuration

A minimum of two (2) HSM-Hs are required to be placed adjacent to each otherfor stability
during design basis flood loads.
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1.2 Technical Specifications, Functional and Operating Limits

1.2.1 Fuel Specifications

Limit/Specification:

Applicability:

Objective:

The characteristics of the spent fuel which is allowed to be stored in the
standardized NUHOMSO system are limited by those included in Tables
I-la, I-lb, 1-1c, I-Id, I-le, I-If, M-g, I-Ii, I-Ij, 1-11, and l-lm.

The specification is applicable to all fuel to be stored in the standardized
NUHOMS8 system.

The specification is prepared to ensure that the peak fuel rod cladding
temperatures, maximum surface doses, and nuclear criticality effective
neutron multiplication factor are below the design limits. Furthermore, the
fuel weight and type ensures that structural conditions in the FSAR bound
those of the actual fuel being stored.

I

Action: Each spent fuel assembly to be loaded into a DSC shall have the
parameters listed in Tables I-la, I-lb, I-1c, 1-Id, I-le, I-If, I-Ig, 1-li, 1-
lj, 1-11, and 1-im verified and documented. Fuel not meeting this
specification shall not be stored in the standardized NUHOMSO system.

I

Surveillance: Prior to loading of a spent fuel assembly into a DSC, the identity of each
fuel assembly shall be independently verified and documented.

I

Bases: The specification is based on consideration of the design basis parameters
included in the FSAR and limitations imposed as a result of the staff
review. Such parameters stem from the type of fuel analyzed, structural
limitations, criteria for criticality safety, criteria for heat removal, and
criteria for radiological protection. The standardized NUHOMS® system
is designed for dry, horizontal storage of irradiated light water reactor
(LWR) fuel. The principal design parameters of the fuel to be stored can
accommodate standard PWR fuel designs manufactured by Babcock and
Wilcox (B&W), Combustion Engineering (CE), and Westinghouse (WE),
and standard BWR fuel manufactured by General Electric (GE) and
ExxonIANF. The NUHOMS®-24P and 52B systems are limited for use to
these standard designs and to equivalent designs by other manufacturers as
listed in Chapter 3 of the FSAR. The analyses presented in the FSAR are
based on non-consolidated, zircaloy-clad fuel with no known or suspected
gross breaches.

The NUHOMS®-61BT, 32PT, 24PHB, and 24PTH systems are limited for
use to these standard designs and to equivalent designs by other
manufacturers as listed in Tables 1-Id, 1-if, I-li, I-Ij, and 1-im. The
corresponding analyses for these systems are presented in Appendix K, M,
N and P respectively of the FSAR

The physical parameters that define the mechanical and structural design
of the HSM and DSC are the fuel assembly dimensions and weight. The

I
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calculated stresses given in the FSAR are based on the physical
parameters given in Tables I-la, I-lb, 1-1c, I-Id, I-le, 1-If, 1-g, I-li, 1-
lj, 1-11, and I-Im which represent the upper bound.

The design basis fuel assemblies for nuclear criticality safety are Babcock
and Wilcox 15x15 fuel assemblies for the NUHOMS®-24P and 24PHB,
General Electric 7x7 fuel assemblies for the NUHOMS®-52B and General
Electric IOx10 fuel assemblies for the NUHOMSO-61BT designs. The
nuclear criticality safety for the NUHOMS9-32PT and NUHOMS®-
24PTH designs is based on an evaluation of individual fuel assembly class
as listed in Table I-le and Table 1-1I respectively.

The NUHOMS®-24P Long Cavity DSC is designed for use with standard
Burnable Poison Rod Assembly (BPRA) designs for the B&W 15x15 and
Westinghouse 17x17 fuel types as listed in Appendix J of the FSAR. The
NUHOMS0-24PHB Long Cavity DSC is designed for use with standard
BPRA designs for the B&W 15x1 5 fuel types listed in Appendix N of the
FSAR.

The design basis PWR BPRA for shielding source terms and thermal
decay heat load is the Westinghouse 17x17 Pyrex Burnable Absorber,
while the DSC internal pressure analysis is limited by B&W 15x15
BPRAs. In addition, BPRAs with cladding failures were determined to be
acceptable for loading into NUHOMS®0-24P Long Cavity DSC as
evaluated in Appendix J of the FSAR. The acceptability of loading
BPRAs, including damaged BPRAs into the long cavity versions of the
32PT and 24PTH DSC configurations is provided in Appendix M and
Appendix P respectively of the FSAR.

Control Components (CCs), as listed in Table 1-11 are authorizedfor
storage in the NUHOMS4-24PTHDSC. The acceptability of loading CCs
is provided in Appendix P of the FSAR

The NUHOMS®-24P is designed for unirradiated fuel with an initial fuel
enrichment of up to 4.0 wt. % U-235, taking credit for soluble boron in the
DSC cavity water during loading operations. Section 1.2.15 defines the
requirements for boron concentration in the DSC cavity water for the
NUHOMSt-24P design only. In addition, the fuel assemblies qualified
for storage in NUHOMS@-24P DSC have an equivalent unirradiated
enrichment of less than or equal to 1.45 wt. % U-235. Figure 1-1 defines
the required burnup as a function of initial enrichment. The NUHOMSe-
52B is designed for unirradiated fuel with an initial enrichment of less
than or equal to 4.0 wt. % U-235.

The NUHOMS®-61BT has three basket configurations, based on the
boron content in the poison plates as listed in Table I-Ik. The maximum
lattice average enrichment authorized for Type A, B and C NUHOMS@-
61BT DSC is 3.7, 4.1 and 4.4 wt. % U-235 respectively.
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The NUHOMS®-32PT is designed for unirradiated fuel with an initial fuel
enrichment of up to 5.0 wt. % U-235 as shown in Table 1-1g, taking credit
for Poison Rod Assemblies (PRAs), poison plates, and soluble boron in
the DSC cavity water during loading operations. The required number of
PRAs as a function of assembly class and maximum initial enrichment is
per Table 1-1g. The required PRA locations are per Figures 1-5, or 1-6 or
1-7. Table l-lh specifies the minimum BI0 content for poison plates.
Specification 1.2.15a defines the requirements for boron concentration in
the DSC cavity water for the NUHOMS®-32PT design only.

The NUHOMS®9-24PHB is designed for unirradiated fuel with an
assembly average initial enrichment of less than or equal to 4.5 wt. % U-
235 as shown in Table I-li, taking credit for soluble boron in the DSC
cavity water during loading operations. Specification 1.2.15b defines the
requirements for boron concentration in the DSC cavity water for the
NUHOMS -24PHB design only.

The NUHOMS®-24PTH is designed for unirradiatedfuel with an
assembly average initial enrichment of less than or equal to 5.0 wt. % U-
235, as shown in Table 1-11, taking creditfor soluble boron in the DSC
cavity water during loading operations and the boron content in the
poison plates of the DSC basket, as shown in Table l-ip for intact fuel
and Table l-lq for damaged fuel. The 24PTHDSC basket is designated
as Type 1, if it is provided with aluminum inserts and Type 2 if it does not
contain the aluminum inserts. Each basket type is designed with three
alternate configurations, based on the boron content in the poison plates,
as listed in Table l-lr. Specification 1.2.15c defines the requirements for
boron concentration in the DSC cavity water as a function of the DSC
basket type for the various fuel classes authorizedfor storage in the
24PTHDSCfor the NUHOMS''-24PTH design only.

The thermal design criterion of the fuel to be stored is that the total
maximum heat generation rate per assembly and BPRA or Control
Components be such that the fuel cladding temperature is maintained
within established limits during normal and off-normal conditions. For
the NUHOMSO-24P, 52B and 61BT systems, fuel cladding temperature
limits were established based on methodology in PNL-6189 and PNL-
4835. For the NUHOMSO-32PT, 24PHB and 24PTH systems, fuel
cladding limits are based on ISG-I 1, Rev. 2 (Reference 3).

The radiological design criterion is that fuel stored in the NUHOMSO
system must not increase the average calculated HSM or transfer cask
surface dose rates beyond those calculated for the 24P, 24PHB, 52B,
61BT, or 32PT canister full of design basis fuel assemblies with or
without BPRAs. The design value average HSM and cask surface dose
rates for the 24P and 52B canisters were calculated to be 48.6 mremnhr
and 591.8 mrem/hr respectively based on storing twenty four (24)
Babcock and Wilcox 15xl5 PWR assemblies (without BPRAs) with 4.0

A-7



wt. % U-235 initial enrichment, irradiated to 40,000 MWd/MTU, and
having a post irradiation time of five years. To account for BPRAs, the
fuel assembly cooling required times are increased to maintain the above
dose rate limits.
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Table 1-la
PWR Fuel Specifications for Fuel to be Stored in the

Standardized NUHOMSe-24P DSC

Title or Parameter Specifications

Only intact, unconsolidated PWR fuel assemblies
Fuel (with or without BPRAs) with the following

requirements.

Physical Parameters (without BPRAs)
165.75 in (standard cavity)

Maximum Assembly Length (unirradiated) 171.71 in (long cavity)
Nominal Cross-Sectional Envelope 8.536 in
Maximum Assembly Weight 1682 lbs
No. of Assemblies per DSC • 24 intact assemblies

Fuel Cladding Zircalloy-clad fuel with no known or suspected
gross cladding breaches

Physical Parameters (with BPRAs)
Maximum Assembly + BPRA Length
(unirradiated)
With Burnup > 32,000 and • 45,000 171.71 in (long cavity)
MWd/MTU_ _ __ _ _

With Burnup •32,000 MWd/MTU 171.96 in (long cavity)
Nominal Cross-Sectional Envelope 8.536 in
Maximum Assembly + BPRA Weight 1682 lbs
No. of Assemblies per DSC • 24 intact assemblies
No. of BPRAs per DSC • 24 BPRAs

Fuel Cladding Zircalloy-clad fuel with no known or suspected
Fuel_________________________________ _ Cgross cladding breaches

Nuclear Parameters
Fuel Initial Enrichment • 4.0 wt. % U-235

Per Table 1-2a (without BPRAs)
Fuel Burnup and Cooling Time or

Per Table 1-2c (with BPRAs)

BPRA Cooling Time (Minimum) 5 years for B&W Designs
10 years for Westinghouse Designs

Alternate Nuclear Parameters
Initial Enrichment s 4.0 wt. % U-235
Burnup •40,000 MWd/MTU
Decay Heat (Fuel + BPRA) 5 1.0 kW per assembly

Neutron Fuel Source •S 2.23 x 10 n/sec per assy with spectrum
Neutron_________Fuel______Source______ bounded by that in Chapter 7 of FSAR

Gamma (Fuel + BPRA) Source • 7.45 x 1015 g/sec per assy with spectrum
Gamma____(Fuel____+ ___________Source___ bounded by that in Chapter 7 of FSAR
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Table 1-lb
BWR Fuel Specifications for Fuel to be Stored in the

Standardized NUIHOMSk-52B DSC

Title or Parameter Specifications

Fuel Only intact, unconsolidated BWR fuel assemblies
with the following requirements

Physical Parameters
Maximum Assembly Length (unirradiated) 176.16 in
Nominal Cross-Sectional Envelope* 5.454 in
Maximum Assembly Weight 725 lbs
No. of Assemblies per DSC • 52 intact channeled assemblies

Fuel Cladding Zircalloy-clad fuel with no known or suspected
Fuel__________Cladding_______________ gross cladding breaches

Nuclear Parameters
Fuel Initial Lattice Enrichment • 4.0 wt. % U-235
Fuel Burnup and Cooling Time Per Table 1-2b

Alternate Nuclear Parameters
Initial Enrichment • 4.0 wt. % U-235

Burnup •35,000 MWd/MTU and per Figure 1.1

Decay Heat • 0.37 kW per assembly

Neutron Source •< 1.01 x 108 n/sec per assy with spectrum
Neutron_________________________ _ Sorebounded by that in Chapter 7 of FSAR

Gamma Source • 2.63 x 1015 g/sec per assy with spectrum
Gamma___________________________ _ Sorebounded by that in Chapter 7 of FSAR

*Cross-Sectional Envelope is the outside dimension of the fuel channel.
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Table 1-1c
BWR Fuel Specifications for Fuel to be Stored in the

Standardized NUHOMS-61BT DSC
Physical Parameters

7x7, 8x8, 9x9, or lOx 1o BWR fuel assemblies manufactured

Fuel Design by General Electric or equivalent reload fuel that are
enveloped by the fuel assembly design characteristics listed
in Table I-Id.

Cladding Material Zircaloy
Fuel Damage Cladding damage in excess of pinhole leaks or hairline cracks

is not authorized to be stored as "Intact BWR Fuel."
Channels Fuel may be stored with or without fuel channels
Maximum Assembly Length 176.2 in
Nominal Assembly Width (excluding channels) 5.44 in
Maximum Assembly Weight 705 lbs
Radiological Parameters: No interpolation of Radiological Parameters is permitted between Groups.
Group I

Maximum Burnup 27,000 MWd/MTU
Minimum Cooling Time 5-years
Maximum Lattice Average Initial Enrichment See Minimum Boron Loading below.
Minimum Initial Bundle Average Enrichment 2.0 wt. % U-235
Maximum Initial Uranium Content 198 kg/assembly
Maximum Decay Heat 300 W/assembly

Group 2
Maximum Burnup 35,000 MWd/MTU
Minimum Cooling Time 8-years
Maximum Lattice Average Initial Enrichment See Minimum Boron Loading below.
Minimum Initial Bundle Average Enrichment 2.65 wt. % U-235
Maximum Initial Uranium Content 198 kg/assembly
Maximum Decay Heat 300 W/assembly

Group 3
Maximum Burnup 37,200 MWd/MTU
Minimum Cooling Time 6.5-years
Maximum Lattice Average Initial Enrichment See Minimum Boron Loading below.
Minimum Initial Bundle Average Enrichment 3.38 wt. % U-235
Maximum Initial Uranium Content 198 kg/assembly

Maximum Decay Heat 300 W/assembly
Group 4

Maximum Burnup 40,000 MWd/MTU

Minimum Cooling Time 10-years
Maximum Lattice Average Initial Enrichment See Minimum Boron Loading below.

Minimum Initial Bundle Average Enrichment 3.4 wt. % U-235
Maximum Initial Uranium Content 198 kg/assembly

Maximum Decay Heat 300 W/assembly
M-inimum Boron Loading

Lattice Average Enrichment (wt. % U-235) Minimum B-1I Content in Poison Plates
4.4 Type C Basket
4.1 Type B Basket
3.7 Type A Basket

Alternate Radiological Parameters:
Maximum Initial Enrichment: See Minimum Boron Loading Above
Fuel Burnup, Initial Bundle Average See Table 1-2q
Enrichment, and Cooling Time:
Maximum Initial Uranium Content: 198 kg/assembly
Maximum Decay Heat: 300 W/assembly
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(
Table 1-id

BWR Fuel Assembly Design Characteristics (1) (2) (3)

for the NUHOMS-61BT DSC

(

7x7- 8x8- 8x8- 8x8- 8x8- 9x9- lOx10- 7x7- 7x7 8x8-
Transnuclear, ID 49/0(I) 63/1(' 62/2(" 60/40 6010S 74/2 92/2 49/O( 48I1Z(" 60/4Z("

GEl GE-5 ENC Va
GE Designations GE2 GE4 GE-Pres GE8 GE9 GE11 GE12 ENC III-A ENC iI(3) & ENC

GE-Barrer Type 11 GE10 GE13 V
GE3 GE8 Type I

Max Length (in) 176.2 176.2 176.2 176.2 176.2 176.2 176.2 176.2 176.2 176.2
(Unirradiated)_ _ __ _ __ _ __ _ _ _

Nominal Width (in) 5.44 5.44 5.44 5.44 5.44 5.44 5.44 5.44 5.44 5.44
(excluding channels)
Fissile Material U02 U0 2 U02 U0 2 U02 U02 U0 2 U0 U 0j 2 U0 2

Number of Fuel Rods 49 63 62 60 60 66 - Full 78 - Full 49 48 60
Number______________ of_____ W ater_ Holes_____ 0______ 1______ 28 4Partial 14 Partial
Number of Water Holes L.0 1 2 4 1 2 2 0 1 74F

(I Any fuel channel thickness from 0.065 to 0.120 inch is acceptable on any of the fuel designs.
(2) Maximum fuel assembly weight with channel is 705 lb.
(3) Includes ENC III-E and ENC III-F.
(4) Solid Zirc rods instead of water holes.
(5) May be stored as damaged fuel.
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Table 1-le
PWR Fuel Specifications for Fuel to be Stored in the NUHOMS@-32PT DSC

PHYSICAL PARAMETERS:

Fuel Assembly Class B&W 15xl5, WE 17x17, CE 15xl5, WE 15xl5, CE
14x14 and WE 14x14 assemblies that are enveloped by
the fuel assembly design characteristics listed in Table 1-
if.

Fuel Cladding Material Zircaloy
Cladding damage in excess of pinhole leaks or hairline

Fuel Damage cracks is not authorized to be stored as "Intact PWR
Fuel."
Standard BPRA designs for the B&W 15x1 5 and

Burnable Poison Rod Assemblies (BPRAs) Westinghouse 17x17 class assemblies as listed in
Appendix J of the FSAR.

.m Asebypu egt-1365 lbs for 32PT-SIOO & 32PT-LIOO System
Maximum Assembly plus BPRA Weight -1682 lbs for 32PT-S125 & 32PT-L125 System

BPRA Damage BPRAs with cladding failures are acceptable for loading.

THERMAL/RADIOLOGICAL PARAMETERS:

Fuel Burnup and Cooling Time without BPRAs Per Table 1-2d, Table 1-2e, Table 1-2f, Table 1-2g, Table
1-2h, and Figure 1-2 or Figure 1-3 or Figure 1-4.

Fuel .uu and Cooling Time withPer Table 1-2i, Table 1-2j, Table 1-2k, Table 1-21, Table
1-2m and Figure 1-2 or Figure 1-3 or Figure 1-4.

Initial Enrichment Per Table I-Ig and Figure 1-5 or Figure 1-6 or Figure 1-7.
BPRA Burnup shall not exceed that of a BPRA irradiated

B&W 15x 1.5 BPRA Burnup and Cooling Time in fuel assemblies with a total Burnup of 36,000
MWd/MTU.
-Minimum Cooling Time 5 years
BPRA Burnup shall not exceed that of a BPRA irradiated

WE 17x1I 7 BPRA Bur.up and Cooling Time in fuel assemblies with a total Burnup of 36,000
MWd/MlrU.
-Minimum Cooling Time 10 years
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Table 1-if
PWR Fuel Assembly Design Characteristics for the NUHOMSt-32PT DSC

Asse Class B&W CE CE WE
Assembly Class 15x15 17x17 15x15 15x15 14x14 14x14

DSC Configuration _ _ Max Unirradiated Length (ix)

32PT-SlOO/32PT-S125 165.75 165.75 165.75 165.75 165.75 165.75

32PT-LIOO/32PT-L125 171.71(') 171.71(') 171.71 171.71 171.71 171.71

Fissile Material U0 U0 2 U0 2 U0 2 U0 2

Maximum 0.475 0.475 OA75 0.475 0.475 0.475
MTU/assemblv(2)
Maximum Number of 208 264 216 204 176 179
Fuel Rods _ _ _ _ _ _ _ _ _

Maximum Number of
Guide/ Instrument 17 25 9 21 5 17
Tubes I I I I

(l) Maximum Assembly + BPRA Length (unirradiated)
(2) The maximum MTU/assembly is based on the shielding analysis. The listed value is higher than the actual.
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Table 1-1g
Initial Enrichment and Required Number of PRAs (NUHOMS®-32PT DSC)

Assembly Assembly Type Initial Enrichment, wt. % U-235
Class O PRAs 4 PRAs 8 PRAs 16 PRAs

Westinghouse 17x17 LOPAR/Std
WE 17x171) W 3.40 4.00 4.50 5.00

Westinghouse 17x17 OFANantage 5

B&W 15xlI(') B&W 15xl5 Mark B 3.30 3.90 NA 5.00

CE 15xl5 CE 15xl5 Palisades 340 Not Not Not
_____________ Exxon/ANF l5xl5 CE Evaluated Evaluated Evaluated

WE l5xlS Westinghouse 15xl5 Std/ZC 3.40 4.00 4.60 5.00
Exxon/ANF 15x15 WE

CE 14x14 Std/Generic
CE 14x14 3.80 4.60 5.00 Not Evaluated

CE 14x14 Fort Calhoun

Westinghouse 14x14 ZCA/ZCB

WE 14x14 Westinghouse 14x14 OFA 4.00 5.00 Not Not Evaluated
Evaluated Not E u

Exxon/ANF 14x14 WE

(I) With or without BPRAs. BPRAs shall not be stored in basket locations where a PRA is required.

Table 1-lh
B10 Content Specification for Poison Plates (NUHOMS-32PT DSC)

DSC Configuration Poison Plate Specification

32PT-LIOO or 32PT-L125 | Minimum B10 areal density = 0.007 gm/cm2
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Table 1-li
PWR Fuel Specifications for Fuel to be Stored in the

Standardized NUHOMS0-24PHB DSC

Title or Parameter SDecifications
Fuel Only intact, unconsolidated B&W 15x15 class

PWR fuel assemblies (with or without BPRAs)
with the following requirements

Maximum No. of Reconstituted Assemblies per 4
DSC with Stainless Steel rods

Maximum No. of Stainless Steel Rods per 10
Reconstituted Assembly

Maximum No. of Reconstituted Assemblies per 24
DSC with low enriched uranium oxide rods

Physical Parameters (without BPRAs)
Maximum Assembly Length (unirradiated) 165.785 in (standard cavity)

171.96 in (long cavity)
Nominal Cross-Sectional Envelope 8.536 in
Maximum Assembly Weight 1682 lbs
No. of Assemblies per DSC • 24 intact assemblies
Fuel Cladding Zircaloy-clad fuel with no known or suspected

gross cladding breaches
Physical Parameters (with BPRAs)

Maximum Assembly + BPRA Length (unirradiated) 171.96 in (long cavity)
Nominal Cross-Sectional Envelope 8.536 in
Maximum Assembly + BPRA Weight 1682 lbs
No. of Assemblies per DSC • 24 intact assemblies
No. of BPRAs per DSC • 24 BPRAs
Fuel Cladding Zircaloy-clad fuel with no known or suspected

gross cladding breaches
Nuclear Parameters

Maximum Fuel Initial Enrichment 4.5 wt. % U-235
Maximum Initial Uranium loading per assembly 0.490 MTU
Allowable loading configurations for each 24PHB As specified in Figure 1-8 or 1-9
DSC
Burnup, Enrichment, and Minimum Cooling Time Table 1-2n for Zone 1 fuel; Table 1-2o for Zone
for Configuration 1 (Figure 1-8) 2 fuel; Table 1-2p for Zone 3 fuel
Burnup, Enrichment, and Minimum Cooling Time Table 1-2p for Zone 3 fuel
for Configuration 2 (Figure 1-9)
Minimum Cooling Time for BPRAs 5 years
Total Decay Heat per DSC 24 kW
Decay Heat Limits for Zone 1, 2 and 3 fuel As specified in Figures 1-8 and 1-9.
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Table 1-lj
BWR Fuel Specification of Damaged Fuel to be Stored in the Standardized

NUHOMS@-61BT DSC

PHYSICAL PARAMETERS:

7x7, 8x8 BWR damaged fuel assemblies manufactured by
Fuel Design: General Electric or Exxon/ANF or equivalent reload fuel that are

enveloped by the Fuel assembly design characteristics listed in
Table 1-Id for the 7x7 and 8x8 designs only.

Cladding Material: Zircaloy
Damaged BWR fuel assemblies are fuel assemblies containing
fuel rods with known or suspected cladding defects greater than
hairline cracks or pinhole leaks. Missing cladding and/or crack
size in the fuel pins is to be limited such that a fuel pellet is not

Fuel Damage: able to pass through the gap created by the cladding opening
during handling and retrievability is assured following
Normal/Off-Normal conditions. Damaged fuel shall be stored
with Top and Bottom Caps for Failed Fuel. Damaged fuel may
only be stored in the 2x2 compartments of the "Type C"
NUHOMSt-6IBT Canister.

Channels: Fuel may be stored with or without fuel channels.
Maximum Assembly Length (unirradiated) 176.2 in
Nominal Assembly Width (excluding channels) 5.44 in
Maximum Assembly Weight 705 lbs

RADIOLOGICAL PARAMETERS: No interpolation of Radiological Parameters is permitted
between groups.

Group 1:
Maximum Burnup: 27,000 MWd/MTU
Minimum Cooling Time: 5-years
Maximum Initial Lattice Average Enrichment: 4.0 wt. % U-235
Maximum Pellet Enrichment: 4A wt. % U-235
Minimum Initial Bundle Average Enrichment: 2.0 wt. % U-235
Maximum Initial Uranium Content: 198 kg/assembly
Maximum Decay Heat: 300 W/assembly

Group 2:
Maximum Burnup: 35,000 MWd/MTU
Minimum Cooling Time: 8-years
Maximum Initial Lattice Average Enrichment: 4.0 wt. % U-235
Maximum Pellet Enrichment: 4.4 wt. % U-235
Minimum Initial Bundle Average Enrichment: 2.65 wt. % U-235
Maximum Initial Uranium Content: 198 kg/assembly
Maximum Decay Heat: 300 W/assembly

Group 3:
Maximum Bumup: 37,200 MWd/MTU
Minimum Cooling Time: 6.5-years
Maximum Initial Lattice Average Enrichment: 4.0 wL % U-235
Maximum Pellet Enrichment: 4.4 wt. % U-235
Minimum Initial Bundle Average Enrichment: 3.38 wt. % U-235
Maximum Initial Uranium Content: 198 kg/assembly
Maximum Decay Heat: 300 W/assembly
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Table 1-lj
BWR Fuel Specification of Damaged Fuel to be Stored in the Standardized

NUHOMS-61BT DSC

(Concluded)

RADIOLOGICAL PARAMETERS:

Group 4:
Maximum Burnup: 40,000 MWd/MTU
Minimum Cooling Time: 10-years
Maximum Initial Lattice Average Enrichment: 4.0 wt. % U-235
Maximum Pellet Enrichment: 4.4 wt. % U-235
Minimum Initial Bundle Average Enrichment: 3.4 wt. % U-235
Maximum Initial Uranium Content: 198 kg/assembly
Maximum Decay Heat: 300 W/assembly

ALTERNATE RADIOLOGICAL PARAMETERS:

Maximum Initial Lattice Average Enrichment: 4.0 wt. % U-235
Fuel Burnup, Initial Bundle Average Enrichment, and See Table 1-2q
Cooling Time:
Maximum Pellet Enrichment: 4.4 wt. % U-235
Maximum Initial Uranium Content: 198 kg/assembly
Maximum Decay Heat: 300 W/assembly
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Table 1-1k
B10 Specification for the NUHOMS@-61BT Poison Plates

Minimum BIG Aerial Density, gm/cm2

NUHOMS-61BT DSC Basket
Type Enriched Boron Aluminum Alloy Borale or Metamic" 2 )

or Boralyne~')

A .021 .025

B .032 .038

C .040 .048

Note 1: An alternate metal matrix composite with properties equivalent to Boralynr is acceptable.
Note 2: An alternate metal matrix composite with properties equivalent to Metamice is acceptable.
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Table 1-11
PER Fuel Specification for the Fuel to be Stored in the NUHOMSt-24PTHDSC

PHYSICAL PARAMETERS:

Fuel Class Intact or damaged unconsolidated B&W 15x15, WE I 7xW 7,
CE 15x]5, WE 15xI5, CE 14x14 and WE 14x14 class PWR
assemblies (with or without control components) that are
enveloped by thefuel assembly design characteristics listed in
Table ]-Im. Equivalent reload fuel manufactured by other
vendors but enveloped by the design characteristics listed in
Table I-Im is also acceptable.
Damaged PWR fuel assemblies are assemblies containing
missing or partialfuel rods or fuel rods with known or
suspected cladding defects greater than hairline cracks or

Fuel Damage pinhole leaks. The extent of cladding damage in thefuel rods
is to be limited such that afuel pellet is not able to pass
through the damaged cladding opening during handling and
retrievability is assured following normal and off-normal
conditions.

Reconstituted Fuel Assemblies:
* Maximum No. ofReconstituted Assemblies 4

per DSC With Stainless Steel Rods
* Maximum No. of Stainless Steel Rods per 10

Reconstituted Fuel Assembly
* Maximum No. of Reconstituted Assemblies 24

per DSC with low enriched U02 rods
e Up to 24 CCs are authorizedfor storage in 24PTH-L

and 24PTH-S-LC DSCs only.
* Authorized CCs include Burnable Poison Rod

Assemblies (BPRAs), Thimble Plug Assemblies (TPAs),
Control Components (CCs) Control Rod Assemblies (CRAs), Axial Power Shaping

Assembly Rods (APSRAs), Orifice Rod Assemblies
(ORAs) and Neutron Source Assemblies (NSAs).

* Design basis thermal and radiological characteristics
for the CCs are listed in Table l-In.

NominalAssembly Width 8.536 inches
No. of Intact Assemblies •24

Maximum of 12 damagedfuel assemblies. Balance may be
intactfuel assemblies, empty slots, or dummy assemblies
depending on the specific heat load zoning configuration.

No. and Location of Damaged Assemblies Damagedfuel assemblies are to be placed in Location A
and/or B as shown in Figure 1-16. The DSC basket cells
which store damagedfuel assemblies are provided with top
and bottom end caps to assure retrievability.

Maximum Assembly plus CC Weight 1682 lbs
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Table 1-11
PWR Fuel Specification for the Fuel to be Stored in the NUHOMS'-24PTH DSC

(Concluded)
Y

THERmAL/RADIOLOGICAL PARAMETERS:
Allowable Heat Load Zoning Confi gurationsfor each
24PTHDSC

Burnup, Enrichment, and Minimum Cooling Timefor
Configuration I (Without CCs)
Burnup, Enrichment, and Minimum Cooling Timefor
Configuration 2 (Without CCs)
Burnup, Enrichment, and Minimum Cooling Timefor
Configuration 3 (Without CCs)
Burnup, Enrichment, and Minimum Cooling Timefor
Configuration 4 (Without CCs)
Burnup, Enrichment, and Minimum Cooling Timefor
Configuration 5 (Without CCs)

Burnup, Enrichment, and Minimum Cooling Timefor
Configuration I (With CCs)
Burnup, Enrichment, and Minimum Cooling Timefor
Configuration 2 (With CCs)
Burnup, Enrichment, and Minimum Cooling Timefor
Configuration 3 (With CCs)
Burnup, Enrichment, and Minimum Cooling Timefor
Configuration 4 (With CCs)
Burnup, Enrichment, and Minimum Cooling Timefor
Configuration 5 (With CCs)

Per Figure 1-11 or Figure 1-12 or Figure 1-13 or
Figure 1-14 or Figure 1-15.

Per Table 1-3afor Zone I fuel

Per Table 1-3bfor Zone 2 fuel.

Per Table 1-3bfor Zone 2 fuel and Table 1-3cfor
Zone 3fuel.
Per Table 1-3dfor Zone 4fuel.

Per Table 1-3cfor Zone 3fuel and Table 1-3dfor
Zone 4fuel.

Per Table 1-3efor Zone I fuel.

Per Table 1-3ffor Zone 2fuel.

Per Table 1-3ffor Zone 2fuel and per Table 1-3gfor
Zone 3fuel.
Per Table 1-3hfor Zone 4fuel.

Per Table 1-3gfor Zone 3fuel and per Table 1-3h
for Zone 4fuel.

Maximum Initial Fuel Enrichment 5.0 wt. % U-235
Maximum Decay Heat Limitsfor Zones 1, 2, 3, and 4 Per Figure 1-11 or Figure 1-12 or Figure 1-13 or
Fuel Figure 1-14 or Figure 1-15.

S40.8 kWfor 24PTH-S and 24PTH-L DSCs (Type I
Basket)

Decay Heat per DSC S31.2 kWfor 24PTH-S and 24PTH-L DSCs (Type 2
Basket)
•24.0 kWfor 24PTH-S-L DSC (Type 2 Basket)

Minimum Boron Loading in the Poison Plates Per Table 1-Jr
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Table 1-im
PWR Fuel Assembly Design Characteristicsfor the NUHOMS0-24PTHDSC

AB&W WE CE WE CE WEAssembly Class )SxlS 17x17 lSxlS x1s 4x14 14x14

Ma m 24PTH-S 165.75 165.75 165.75 165.75 165.75 165.75

Unirradiated 24PTH-L 171.93 171.93 171.93 171.93 171.93 171.93
Length (in) () 24PTH- 171.93 N/A (3) N/A(3 ) N/A (3) N/A NIAN/M3

Fissile Material U0, U02 U0, U0, U2 U
Maximum
MTU/Assembl7) 0.49 0.49 0.49 0.49 0.49 0.49
Maximum Number of Fuel 208 264 216 204 176 179
Rods I II _II__

Maximum Number of 17 25 9 21 5 17
Guide/Instrument Tubes

(1) Maximum Assembly + Control Component Length (unirradiated)
(2) The maximum MTU/assembly is based on the shielding analysis. The listed value is higher than the actual.
(3) Not authorizedfor storage.
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Table 1-In
Thermal and Radiological Characteristics for Control Components Stored in the NUHOMSO

-24PTHDSC

Parameter BPRAs, NSAs, CRAs TPAs and ORAs
and APSRAs

Maximum Gamma Source 9.3E+14 9.8E+13
(yHsecatDSC)

Decay Heat (Watts/DSC) 1 192.0 1 192.0
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Table l-lp
Maximum Assembly Average Initial Enrichment v/s Neutron Poison Requirements for the

NUHOMS -24PTHDSC (Intact Fuel)

Maximum Assembly Average Initial Enrichment (wt % U-235) as a
Function of Soluble Boron Concentration and Basket Type (Fixed

Fuel Assembly Class Poison Loading)
Minimum Basket Type

Soluble Boron IA or 2A IB or 2B IC or 2C

2100 4.50 4.90 NR
2200 4.60 5.00 NR

CE 14xl4 ( 2300 4.70 NR NR
2400 4.80 NR NR
2500 4.90 NR NR
2600 5.00 NR NR

WE 14xl4 (2) 2100 4.80 5.00 NA
2200 4.90 NR NR
2300 5.00 NR NR

CE 15x15 2) 2100 3.90 4.20 4.60
2200 4.00 4.40 4.70
2300 4.10 4.50 4.80
2400 4.20 4.60 4.90
2500 4.30 4.70 5.00
2600 4.40 4.80 NR
2700 4.50 4.90 NR
2800 4.50 5.00 NR
2900 4.60 NR NR
3000 4.70 NR NR

HE 15xl5 (2 2100 3.80 4.20 4.60
2200 3.90 4.30 4.70
2300 4.00 4.40 4.80
2400 4.10 4.50 4.90
2500 4.20 4.60 5.00
2600 4.30 4.70 NR
2700 4.30 4.80 NR
2800 4.40 4.90 NR
2900 4.50 5.00 NR

[_3000 4.60 NR NR
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Table 1-ip
Maximum Assembly Average Initial Enrichment v/s Neutron Poison Requirements for the

NUHOMS® -24PTH DSC (Intact Fuel)

(Concluded)

Maximum Assembly Average Initial Enrichment (wt % U-235) as a
Function of Soluble Boron Concentration and Basket Type (Fixed Poison

Fuel Assembly Class Loading)
Minimum Basket Type

Soluble Boron MA or 2A IB or 2B IC or 2C
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( p m ) _ _ _ _ _

WEI7xl7 2) 2100 3.80 4.10 4.50
2200 3.90 4.20 4.60
2300 4.00 4.30 4.70
2400 4.00 4.40 4.80
2500 4.10 4.50 4.90
2600 4.20 4.60 5.00
2700 4.30 4.70 NR
2800 4.40 4.80 NR
2900 4.50 4.90 NR
3000 4.60 5.00 NR

B& W 15x.5 (2) 2100 3.60 4.00 4.30
2200 3.70 4.10 4.50
2300 3.80 4.20 4.60
2400 3.90 4.30 4.70
2500 4.00 4.40 4.80
2600 4.10 4.50 4.90
2700 4.20 4.60 5.00
2800 4.20 4.70 NR
2900 4.30 4.80 NR
3000 4.40 4.90 NR

Notes:

(1) When CCs that extend into the activeffuel region are stored, the maximum assembly average
initial enrichment shall be reduced by 0.2 wt. Y.

(2) When CCs that extend into the active fuel region are stored, the maximum assembly average
initial enrichment shall be reduced by 0.05 wt. % or the soluble boron concentration shall
increased by 50 ppm.

Note: NR = Not Required.
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Table 1-lq
Maximum Assembly Average Initial Enrichment v/s Neutron Poison Requirements for the

NUHOMS® -24PTH DSC (Damaged Fuel)

Maximum Assembly Average Initial Enrichment
Maximum (wt. % U-235) as a Function of Soluble BoronMaximum Concentration and Basket Type (Fixed Poison

Assembly Class Damaged Fuel Loading)
Assemblies per Minimum Basket Type

DSC Soluble
Boron IA or2A lB or 2B ICor2C
(ppm)

CE 14x14 (8 2150 NR 4.80 NR
12 2150 NR 4.70 NR
12 2450 4.50 5.00 NR

WE 14x14 0 12 2150 4.50 5.00 NR
CE 15xl5 (2 12 2150 NR NR 4.50

12 2550 NR NR 5.00
WE 15xl5'2) 8 2150 NR NR 4.50

12 2250 NR NR 4.50
8 2550 NR NR 5.00
12 2650 NR NR 5.00

B& W 15xl 5 2) 12 2350 NR NR 4.50
12 2800 NR NR 5.00

WE I ) 7 (2) 12 2250 NR NR 4.50
12 2650 NR NR 5.00

Notes:
(1) When CCs that extend into the active fuel region are stored, the maximum assembly average

initial enrichment shall be reduced by 0.2 wt. %o.

(2) When CCs that extend into the active fuel region are stored, the maximum assembly average
initial enrichment shall be reduced by 0.05 wt. % or the soluble boron concentration shall

* increased by 50 ppm.

Note: NR = Not Required.
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Table 1-Jr
BiO Specification for the NUHOMS'-24PTH Poison Plates

Minimum BIO Aerial Density, gm/cmn2

NUHOMS"-24PTH DSC Basket Natural or Enriched Boron

Type") A luminum Alloy/Metal Matric Boral'*
Composite (MMC)

IA or 2A .007 .009

IB or 2B .015 .019

IC or 2C .032 .040

(1) Basket Type I contains aluminum inserts in the R45 transition rails of the basket, Type 2 does not contain aluminum
inserts
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Table 1-2a

PWR Fuel Qualification Table for the Standardized NUHOMS'-24P DSC (Fuel Without BPRAs)

(Minimum required years of cooling time after reactor core discharge)

(

Burnup InitialEnrichment (wt. % U-23)
(GWd/ 2.0 2.1 2.2 2.312.412.512.6 2.7 2.812.913.0 13.1 3.2 3.3 J3.4 13.5 3.6 3.7 13.8 13.9 4.0

10 a a | a | a | a a I a I a a a a | a I a I a a a a a I a I a t a I a
15 5 5 a I a I a I a I a a a I a I a a I a I a a a I a I a I a I a I a

a a I a a a a I a aa a ala a
a a l a a a a l a a
a a l a a a a l a a
a a I a a a a I a a

. . . . . ., . . . . . . .
5 5 1 a a a a l a a
5 S 5 5 a al a a

-I I I I _ I I I __- -_
S S 5 5 S 5 | a a

-I-4-4-4-I-4-4-+-I-4-
6 6 6 6 6 5 1 5 5

8 8 8 7 16 6 6 6 6 6
9 8 8 8 1 8 8 1 8 8

10 9 9 9 i9 19 9 8 8
10 10 10 10 1 9 9 19 9

I11 I 11 10 10 10 10
12 112 1111111111111 1

a) Minimum Cooling Time 5 years, and Minimum 2350 ppm soluble boron required in the DSC cavity water during
loading or unloading.

Notes:
* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties

in fuel enrichment and burnup are correctly accounted for during fuel qualification.
* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
* Fuel with an initial enrichment less than 2.0 wt. % U-235 must be qualified for storage using the alternate nuclear parameters

specified in Table 1-la. Fuel with an initial enrichment greater than 4.0 wt. % U-235 is unacceptable for storage.
* Fuel with a burnup greater than 45 GWd/MTU is unacceptable for storage.
* Example: An assembly with an initial enrichment of 3.65 wt. % U-235 and a burnup of 42.5 GWd/MTU is acceptable for

storage after a ten-year cooling time as defined at the intersection of 3.6 wt. % U-235 (rounding down) and 43 GWd/MTU
(rounding up) on the qualification table.
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Table 1-2b
BWR Fuel Qualification Table for the Standardized NUHOMS@-52B DSC

(Minimum required years of cooling time after reactor core discharge)

Burnup Initial Enichment (wt % U-235) |
(GWd/ 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0
MTU1

15 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 33 3 3 3 3 3
20 5 5 5 5 5 5 5 5 5 5 5 _ 5 5 5 5 5 5 5 5 5
25 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
30_ 5 5 5 5 5 5 5 -5 5 5 5 5 5 5 -5 5 5 5
32 ___6 6 6 5 5 5 5- 5 5 5 5 5 5 _ 5 5

34 | !8 8 8 8 8 8 8 7 6 6 6 6 6 6 6
35 l "10 1 10 1010 9 8 8 8 8 8 8 8 6 6 6
36 l " "111 1 111 10 10 1010 10 10 9 8 8 8
37 13 13 12 12 12 12 1 1 1 1 1 1 1 1 _ 10 10 10
38_ 15 1 4 14 14 13 13 13 13 12 12 12 12 12 1 .

39 *131 li1 ;18 17 17 16 16 16 15 14 14 14 14 13 13 13
2121 20 20 19 18 17 17 16 16 16 16 15

42 1 Ill | !1 HE 22 22 22 21 21 20 20 20 19 18 17 17
44 Hi" hi " " " 24 24 23 23 23 22 22 21 21 21 20 20

25 24 24 23 23 23 22 22 22 21 21

Notes:
* Use burnup and enrichment to lookup required cooling time in years. Licensee is responsible for ensuring that uncertainties in

fuel enrichment and burnup are correctly accounted for during fuel qualification.
* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
* Fuel with an initial enrichment less than 2.0 wt. % U-235 must be qualified for storage using the alternate nuclear parameters

specified in Table 1-lb. Fuel with an initial enrichment greater than 4.0 wt. % U-235 is unacceptable for storage.
* Fuel with a burnup greater than 45 GWd/MTU is unacceptable for storage. Fuel with a burnup less than 15 GWdIMTU is

acceptable after three years cooling time provided the physical parameters from Table I-lb have been met.
* Example: An assembly with an initial enrichment of 3.05 wt. % U-235 and a burnup of 34.5 GWd/MTU is acceptable for

storage after a nine-year cooling time as defined at the intersection of 3.0 wt. % U-235 (rounding down) and 35 GWd/MTU
(rounding up) on the qualification table.
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Table 1-2c

PWR Fuel Qualification Table for the Standardized NUHOMS'-24P DSC (Fuel With BPRAs)

(Minimum required years of cooling time after reactor core discharge)

Burnup Initial Enichment (wt. % U-235)
(GWdl 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0

10 a a I a I a a a a a a a a a a a a a I a |a a
IS 5 5 a a a a a a a a a a a
- , I . I . I - - - - - - - - - - - I c c c c _ _ . _ _

ZU

25
28
30
32
34
36
38
40
41
42
43
44

745-

I j I I a a Ia ia Ia Ia a Ia a a a a a a a a a
a a a a a a a a
a a a a a a a a
a a a a a a a a
5 5 a a a a a a
6 6 6 6 a a a a

_ . . . . . . . . . . . ._
6 6 6 6 6 6 a a

: . . . . . . . . .
7 7 7 6 6 6 6 6

979 1 8 1 8 1 8 1 77 7 1 7 1 7 1 _
9 9 9 8 8 8 8 8

0 I10 I 9 I 9 I 9 1 9 1I 9 9
I1I 11 10 10 10 10 9 9
12 1 1 11 11 10 10 10
13 112 12 112111111 I _ 11

a) Minimum Cooling Time 5 years, and Minimum 2350 ppm soluble boron required in the DSC cavity water during
loading or unloading.

Notes:
* BPRA Burnup shall not exceed that of a BPRA irradiated in fuel assemblies with a total burnup of 36,000 MWd/MTU.
* Minimum cooling time for a BPRA is 5 years for B&W designs and 10 years for Westinghouse designs, regardless of the

required assembly cooling time.
* Use burnup and enrichment to lookup minimum fuel assembly cooling time in years. Licensee is responsible for ensuring that

uncertainties in fuel enrichment and burnup are correctly accounted for during fuel qualification.
* Round bumnup UP to next higher entry, round enrichments DOWN to next lower entry.
* Fuel with an initial enrichment less than 2.0 wt. % U-235 must be qualified for storage using the alternate nuclear parameters

specified in Table 1-la. Fuel with an initial enrichment greater than 4.0 wt. % U-235 is unacceptable for storage.
* Fuel with a burnup greater than 45 GWd/MTU is unacceptable for storage.
* Example: An assembly with an initial enrichment of 3.65 wt. % U-235 and a burnup of 42.5 GWd/MTU is acceptable for

storage after a ten-year cooling time as defined at the intersection of 3.6 wt. % U-235 (rounding down) and 43 GWd/MTU
(rounding up) on the qualification table.

A-30



( ~~~~~(C

Table 1-2d
PWR Fuel Qualification Table for 1.2 kW per Assembly Fuel Without BPRAs for the NUHOMS"-32PT DSC

(Minimum required years of cooling time after reactor core discharge)

BU Initial Enrichment wt % U-235

(GWd/ 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

10 5M5T5 55555555555555555555555555
15 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
20 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
25 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
28 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
28 - _ 5 5 5 5 5 5 5 5 5- 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
30 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 I 5 15
3421_ 5 5 5 5 5 5 5 5_ 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

34 1 _ __i_1 5 5 5 5 5 5 5 5 5 5 5 55555555515
39 S S E 1 S X X X ~~~~~~5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
40 _F E! w i! _ _ _ ~~~~~~5 5 5 5 5 5555555555555515

* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup are correctly
accounted for during fuel qualification.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.

* Fuel with an initial enrichment less than 2.0 and greater than 5.0 wt.% U-235 is unacceptable for storage.

• Fuel with a burnup greater than 45 GWdIMTU is unacceptable for storage

• Fuel with a burnup less than 10 GWd/MTU is acceptable for storage after 5-years cooling

* Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a bumnup of 41.5 GWd/MTU is acceptable for storage after a six-year cooling time as
defined by 3.7 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table.
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Table 1-2e
PWR Fuel Qualification Table for 0.87 kW per Assembly Fuel Without BPRAs for the NUHOMS@-32PT DSC

(Minimum required years of cooling time after reactor core discharge)

BU Initial Enrichment wt % U-235

(GWd/ 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

10 555 5 _5 ___5_55 __5 5 _5 ___ ___ __ 5555
15 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
20 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
25 _5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
28 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

j~~~~~~~~~~~~ 6E 6 6-6-6- 6-56- 6- 6-5 6-6- 6-6-6- 6-6-5 6 5- 6-5-5

43 if Pi i_-11 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 8 8 8 8
44 * 9 9 Zi 9 9 I * 9 9 9 9 9 9 9 9 __ __ __ _ 8
45 "10 10 1 1 10 10 l 9 9 9 9 9 9 9 9 9 9 9 9

* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup are correctly
accounted for during fuel qualification.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.

* Fuel with an initial enrichment less than 2.0 and greater than 5.0 wt.% U-235 is unacceptable for storage.

* Fuel with a burnup greater than 45 GWd/MTU is unacceptable for storage

* Fuel with a burnup less than 10 GWd/MTU is acceptable for storage after 5-years cooling.

* Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for storage after a eight-year cooling time as
defined by 3.7 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table.
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Table 1-2f
PWR Fuel Qualiflcation Table for 0.7 kW Fuel Without BPRAs per Assembly for the NUHOMS0-32PT DSC

(Minimum required years of cooling time after reactor core discharge)

BU Initial Enrichment wt % U-235

(GWd/ 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

10 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
15 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
205 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
25 L v SSSSSS 5 5 5 5 5 5 5 5 5 5 5 5 555555 5 5 5
28 _ _ _ _ 6 6 6 6 6 666666666666655555555555

8 88 8 8 8 8 8 8 7 777 7 7 77777 7 7 7 7

38 ___1_ 10 10 10 10 10 1010109999999999999
43 __ _ _ i} Ad _ _--11 11 104 10 10 10 10 10 10 10 10 10 10 10 1 1 0 10 10 10 10

43 _ _ _ _ __ __114 14 141414 1414 1313 13 131313 13 1313 113 113 13
44 if15 15 15 15 15 15 15 14 14 14 14 14 14 14 14 14 14 14
45 Az 16 16 16 16 16 16 16 I 15 15 15 15 15 15 15 115 115 115

* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup are correctly
accounted for during fuel qualification.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.

* Fuel with an initial enrichment less than 2.0 and greater than 5.0 wt.% U-235 is unacceptable for storage.

* Fuel with a burnup greater than 45 GWd/MTU is unacceptable for storage

* Fuel with a burnup less than 10 GWd/MTU is acceptable for storage after 5-years cooling.

* Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for storage after a thirteen-year cooling time as
defined by 3.7 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table.
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Table 1-2g
PWR Fuel Qualification Table for 0.63 kW per Assembly Fuel Without BPRAs for the NUHOMS@-32PT DSC

(Minimum required years of cooling time after reactor core discharge)

BU Initial Enrichment wt % U-235

(GWd/ 2.0 2.1 2.2 2.3 2.4 12.5 2.6 2.7 12.8 12.9 3.0 3.1 3.2 3.3 13.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 14.7 4.8 4.9 15.0

10 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
15 5 5 5 5 5 __ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 5 5 5 5 5 5 5 5 _
20 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5I
25 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
28 777 6 6 6 6 6 6 6 6 6

.30 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
32 | | | | Z8 8- 8 8 8 8 8 8 888 8 _ 8 8 8_ 8 8 8 8887_

36 - As " " " -l11 11 11 11 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 110 10

40 W A~d.BSA "|15 15 14 14 14 14 14 14 14 14 14 14 14 14 14 14 13 13 1313

4 |l--lame||6~~~~~~~1 18 18 18 18 18 18 18 18 17 17 17 __7 17 17 1 7 7 1

44 lit Illi11~~~~~~~~1 2 1 21 21 20 20 20 20 __20 20 20 20 20 20 20 20 19 19
* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup are correctly

accounted for during fuel qualification.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.

* Fuel with an initial enrichment less than 2.0 and greater than 5.0 wt.% U-235 is unacceptable for storage.

* Fuel with a burnup greater than 45 GWd/MTU is unacceptable for storage

* Fuel with a burnup less than 10 GWd/MTU is acceptable for storage after 5-years cooling.

* Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for storage after a sixteen-year cooling time as
defined by 3.7 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table.
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Table 1-2h

PWR Fuel Qualification Table for 0.6 kW per Assembly Fuel Without BPRAs for the NUHOMSX-32PT DSC

(Minimum required years of cooling time after reactor core discharge)

BU Initial Enrichment wt % U-235
MGWd, 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

10OL __ _ __ _ _ __ __ __ __ ___ _ _ _____555 5555 5 5

15 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
20 55 5 5 ___ _ 5 5 5 555555555555555555 5 5
25 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 5 55

28 1||l iliiX ~~7 7 7 7 7 7777777777777766666666 6
32 7777777777777777777666666666 8 9

34 "" llS |i10 10 10 1010 1010 1010 1010 1010 1010 1010 109 99 9 9 9

38 _ _ _ _ _ _ _14 1414 141414 1414 14 13 1313 131313 1313 13 1313 13
39 _ _ _ _ _15 1515 1515 15 1515 15 1515 1514 1414 1414 14 14 1414
40 _ lS~l~r XIS!1RY Aal ||l _ _17 16 16 16 16 16 16 16 16 16 16 16 16 16 15 15 15 15 15 115

42 Hil l"||| | ||l '19 19 19 191919 1919 19 1818 1818 18 181818y18 18 18
43 |1 "loliilF Zlitl ilsi21 20 2020 2020 2020 2020 2020 2019 1919 1 919
44 1 i i _ i i i i i i - ~~22 22 22 22 21 21 21 21 21 21 21 21 21 21 21 21 20 20
45 - "1 " _"_ "111 " "1 111 23 23 23 23 23 23 23 23 22 22 22 22 22 22 22 22 22 22

* Use burnup and ennichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup are correctly
accounted for during fuel qualification.

* Round bumup UP to next higher entry, round enrichments DOWN to next lower entry.

* Fuel with an initial enrichment less than 2.0 and greater than 5.0 wt.% U-235 is unacceptable for storage.

* Fuel with a burnup greater than 45 GWdIMTU is unacceptable for storage

* Fuel with a burnup less than 10 GWdIMTU is acceptable for storage after 5-years cooling.

* Example: An assembly with an initial enrichment of 3.75 wt. °/ U-235 and a burnup of 41.5 GWd/MTU is acceptable for storage after a nineteen-year cooling time as
defined by 3.7 wt. % 13-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table.
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Table 1-2i

PWR Fuel Qualification Table for 1.2 kW per Assembly Fuel With BPRAs for the NUHOMS0-32PT DSC

(Minimum required years of cooling time after reactor core discharge)

BU _ _ _ _ _ _ _ _ _ _ _ _ Initial Enrichment wt % U-235

(GWdEN2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

10 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

20 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5_ 5 5
20 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

20 " " " - - 5 5 5 5 5 5 5 5 5 5 555 5 5 5 5 5 -5 5 5 5 5 5 5 5
328Eill 3||1 5 5 5 5 5 5 5- 5 5 555 555___5

3681SS" i 5 5 5 5 5 5 5 5 5 5 5 5 5 S5 5 5 5 5 5 5 5
39 5 5e hi 5 5 1 5* _ _ 5 5 5 _ 5 5 _ _ __ _ _-5-<

40 S dy"-5 5 5 5 5 5 5 5 _5_ 5 5 5 5 5 5 5 5 5 5 5

43- 2 61 611 6 6; 1; _6 6 _6 -6-6 6 65 -5 -6 6 5-5- _

45 _ _ _ _ _ _ _ ~~~~~~~~~~~ ~ _ _ 6 ~~ 6 6 6 6 16 6 6 6 6 6 6 6 6 6 6 16

* Use burnup and enichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup are correctly
accounted for during fuel qualification.

* Round bumup UP to next higher entry, round enrichments DOWN to next lower entry.

* Fuel with an initial enrichment less than 2.0 and greater than 5.0 wt.% U-235 is unacceptable for storage.

* Fuel with a burnup greater than 45 GWd/MTU is unacceptable for storage

* Fuel with a burnup less than 10 GWd/MTU is acceptable for storage after 5-years cooling

* Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for storage after a six-year cooling time as defined by
3.7 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table.
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Table 1-2j
PWR Fuel Qualification Table for 0.87 kW per Assembly Fuel With BPRAs for the NUHOMS®-32PT DSC

(Minimum required years of cooling time after reactor core discharge)

BU Initial Enrichment wt % U-235

(GWd/ 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 13.3 13.4 3.5 3.6 13.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 14.6 4.7 4.8 4.9 5.0

10 5555555555555555555555_5 5 5 5 5
15 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
20 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
25 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
28 * * 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
328 1 5 5 5 5 5 5 55 5 5 5 5 5 5 5 5 5 5 5 5 5

6 6 6 1 6 6

40 < W 91 iW** 8 8 8 8 8 ~~~~~7 17 7 7 7I _7771
41~~~~~~~~~~~ 8 8i 8 _H 8 8 8 8 8 8 8 8 8 8 8 8 7 7 7

10410410 10 910 10 10 10 1 9 9 9 9 9 9 9 9 9
45 lo H_ 11 11 If Alo I0 lo loI lo I lo0 I 9 I 9 I9 I9 I9 I9 I9 I 9

* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and bumup are correctly
accounted for during fuel qualification.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.

* Fuel with an initial enrichment less than 2.0 and greater than 5.0 wt.% U-235 is unacceptable for storage.

* Fuel with a burnup greater than 45 GWd/MTU is unacceptable for storage

* Fuel with a burnup less than 1O GWd/MTU is acceptable for storage after 5-years cooling.

* Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for storage after a eight-year cooling time as defined
by 3.7 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table.
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Table 1-2k
PWR Fuel Qualification Table for 0.7 kW per Assembly Fuel With BPRAs for the NUHOMS@-32PT DSC

(Minimum required years of cooling time after reactor core discharge)

BU Initial Enrichment wt % U-235

(GWd/ 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 13.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 14.5 4.6 4.7 14.8 14.9 5.0

10 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
15 5 L5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 15 15 15
20 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
25 *15 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 l5 5 5
28 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5

30 "1 1 - 1 - 6 ~~~~6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 61 6 1
32 - e7 7 7 77777777777777777771 71
3_ 11 11*1 1111-8 8 8 88888888_88 7_8 71 81

36 - -11 " " " "" 1 0 1 0 1 0 1 0 0 1 0 1

42 i3 1 13 iail il H13 11 23 1l_2 112 1l I22 _L 1l2 l 12-2 l llllll

42 14 l -H 14 14 14 14 14 14 14 14 14 13 13 13 13 1 21 211 211

444 i1 1 li 1 iiRI6 14 454l 15 15 15 15 15 4 15 15 15 1,4 114
45 17-- 1SSS-~7 16 16 16 16 16 616 16 16 16F 15 51561511

* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup are correctly
accounted for during fuel qualification.

* Round bumnup UP to next higher entry, round enrichments DOWN to next lower entry.

*Fuel with an initial enrichment less than 2.0 and greater than 5.0 wt.% U-235 is unacceptable for storage.

* Fuel with a bumnup greater than 45 GWd/MTU is unacceptable for storage

* Fuel with a bumnup, less than 10 GWd/MTU is acceptable for storage after 5-years cooling.

• Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for storage after a thirteen-year cooling time as
defined by 3.7 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table.
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Table 1-21
PWR Fuel Qualiflcation Table for 0.63 kW per Assembly Fuel With BPRAs for the NUHOMS@-32PT DSC

(Minimum required years of cooling time after reactor core discharge)

BU Initial Enrichment wt % U-235
(GWdI 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 12.9 13.0 3.1 3.2 3.3 13.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

10 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 1
15 5 5 5 5_ 5 __ 5_ 5 5 5 5 55555555555555 5 5
20 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 .5

25 66 6 6 6 6 6 6 6 6 6 6 6
28 77 7 7X666666666666666666666

32 li 1 S S S - 8 8 8 8 888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8888

36 | 13 * 11 11 | | 11 11 11 11 11 11 11 11 11 11 1 10 10 10 10 10 10 10 10 10 10 10 1
38 --- 3 13 13 13 13 13 12 12 12 12 12 12 12 12 12 12 12 12 12 12 112
-39_ * 11 11 111 | li~iil * | * 14 14 14 14 14 14 14 13 13 13 13 13 13 13 13 13 13 13 13 13 13

15 15 15 15 15 15 15 14 14 14 14 14 14 14 14 14 14 14 14 14
41 1|1 Xa * 1|11 1|1 1X 161616 16 16 16 16 16 16 16 16 15 15 15 15 15 15 15 15 15

4XMi 19 19 19 19 18 18 18 18 18 18 18 18 18 18 1818171717
2220 20 20 20120 19 19191 9999999

44~~~~~~~~~~~~2 21 21l 21 21 21 21 21 2l 1 211 20 20 20 20 20 20 20 20 92 9 9__2
* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup are correctly

accounted for during fuel qualification.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.

* Fuel with an initial enrichment less than 2.0 and greater than 5.0 wt.% U-235 is unacceptable for storage.

* Fuel with a burnup greater than 45 GWd/MTU is unacceptable for storage

* Fuel with a burnup less than 10 GWd/MTU is acceptable for storage after 5-years cooling.

* Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a burnup of 41.5 GWd/MTU is acceptable for storage after a seventeen-year cooling time as
defined by 3.7 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table.
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Table 1-2m
PWR Fuel Qualification Table for 0.6 kW per Assembly Fuel With BPRAs for the NUHOMS-32PT DSC

(Minimum required years of cooling time after reactor core discharge)

BU Initial Enrichment wt % U-235

(GWd 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0MTU)_ _I___.
10 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 1 5 5
15 5 5 5 5 5 5 L 5 _ _ __ __ _ __ _ __ __ __ _ ____5 5
20 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 15 5 5 5 5 5 5 5 5
25 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

2 8 g i 81 8 8 87 A 8- 8 8-87 87 _ 8 7 87-87 7 7 __ 7 7-7 7

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 8 8 8 8 8 _ 8
34 "11 11 1 1 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
36 12 1514 14 12 1414 2 14 12 1414141414 14 14 14 14 13 13
38 m5 _ m m mm m-17 17 17 14 17 17 17 17 16 16 16 16 16 16 16 16 16 16 16 16

19 18 18 18 18 181 18 18 18 18 17 17 17 1 1 1 17

423110 1 isLiz11 | 1111 l 22° 20 20 I_ 22 21 21 21 1212121 20 20 202020 20 20 20 202020
44 - __ " - _ 23 22 122 22 22 22 22 22 222222222 2221212121 21 21

45 Levi _S S By~~~~~tE B2 24 24 24 24 23 23 23 23 23 23 23 23 23 23 23 23 22
* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup are correctly

accounted for during fuel qualification.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.

* Fuel with an initial enrichment less than 2.0 and greater than 5.0 wt.% U-235 is unacceptable for storage.

* Fuel with a burnup greater than 45 GWd/MTU is unacceptable for storage

* Fuel with a burnup less than 10 GWd/MTU is acceptable for storage after 5-years cooling.

* Example: An assembly with an initial enrichment of 3.75 wt % U-235 and a burnup of 41.5 GWd/MTU is acceptable for storage after a nineteen-year cooling time as
defined by 3.7 wt. % U-235 (rounding down) and 42 GWd/MTU (rounding up) on the qualification table.
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Table 1-2n

PWR Fuel Qualification Table for Zone 1 with 0.7 kW per Assembly, Fuel With or Without BPRAs, for the
NUHOMS@-24PHB DSC

(Minimum required years of cooling time after reactor core discharge) I
BU _AveageAssemblywam Initial U-235 Enrichrnent (w °

(GWd/MT 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5

10 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
15 5.0 5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
20 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
25 5.0 5.0 LR 5.0 5.0 5.0 5.0 5.0 5.0 .5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
28 5.5 5.5 5.5 5. 5.5 5.5 5.5 r5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
30 X _ _ _ X 16 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
32 ii i i 1 i 1 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
34 " 1 1 lli 8.0 8.0 8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5
36 " 1 1 lla S S S B 9.0 9.0 9.0 9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5
38 "@1 1"1 1"1 1 " l | _ - _ IO.S 10. 10.5 10.5 10.0 10.0 9.5 9.5 9.5 9.5
39 - 1 X 1 il - _ - I_ l1.5 11 0 11 0 11.0 11.0 110 11.0 11 0.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5
40 11 _ _ _ _ _ _ _ s _ 12.0 12.0 12.0 12.0 12.0 12.0 1 1.5 11.5 11.5 1 11.5 11.5 11.0 11.0 11.0

41 111 | | | S X M M _ ~~~13.0 13.0 13.0 13.0 13.0 13.0 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.0 12.0 12.0
42 1" i " 1 M M M M M l~~~4.5 14.5 14.0 14.0 14.0 14.0 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.0 13.0 13.0
43 S S " " Z " - ~~~~~~15.5 15.5 15.5 15.0 15.0 15.0 15.0 15.0 14.5 14.5 14.5 14.5 14.5 14.5 14.0 14.0

44 WsW _ _ _ WWW _ _ _ _ _ 17.0 16.5 16.5 16.5 16.5 16.0 16.0 16.0 16.0 16.0 15.5 15.5 15.5 15.5 15.5 15.5
45 S S " " " " " " " " " R 18.0 17.5 17.5 17.5 17.5 17.0 17.0 17.0 17.0 17.0 16.5 16.5 16.5 16.5
46 - llE |il lil |||l ll1|l llll l~l " 11|l llllE _ _ 18.8 18.7 18.5 18.5 18.3 18.2 18.1 18.0 17.9 17.8 17.7 17.6 17.5 17.4

47 lEE _ l~l NE~lE _ _ _ _ _ _ _ _ 20.1 20.0 19.9 19.6 19.6 19.5 19.4 19.2 19.1 19.0 18.9 18.8 18.7 18.7
48 llE gi~ ||l _ |11 ill _ || Nl _ _ _ 21.4 21.3 21.1 21.0 20.8 20.8 20.7 20.5 20.4 20.3 20.2 20.1 20.0 19.9

49 lik ilili _ _ illal _||11 __||ili _ _ 22.7 22.6 22.4 22.3 22.1 22.1 21.9 21.8 21.7 21.6 21.5 21.4 21.3 21.2
50 - SllBG _ _ _ _ _ _ _ _ _ llS lllE l~lY23.7 23.6 23.5 23.4 23.3 23.2 23.0 22.9 22.8 22.7 22.6 22.5
51 ll _ _1111 1111 _ _ | |1 _ il11 XlilX _25.0 24.9 24.8 24.6 24.5 24.4 24.3 24.2 24.0 23.9 23.8 23.7

vJ SR! _ _ _ _ _ _ _ _ _ _ _ |||l illl ~27.5 27.3 27.2 27.1 27.0 26.9 26.8 26.7 26.5 26.4 26.4 26.2
54 121 lll~k _ WS1|l _ _ _ _ lE~k |||l _ _ _ _ 28.8 28.6 28.5 28.3 28.2 28.1 28.0 28.0 27. 27.7 27.6 27.5
55 R R ------ - -29.9 29.8 29.7 29.6 29.5 29.3 29.2 29.1 29.0 28.9 28.8 28.7

* BU = Assembly average burnup
* Use burnup and enrichment to lookup minimum cooling time in years. For fuel assemblies reconstituted with up to 10 stainless steel rods only, if the

lookup cooling time is less than 9.0 years then a minimum cooling time of 9.0 years shall be used. Licensee is responsible for ensuring that
uncertainties in fuel enrichment and burnup are correctly accounted for during fuel qualification.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
* Fuel with an initial enrichment greater than 4.5 wt.% U-235 is unacceptable for storage.
* Fuel with a burnup less than 10 GWd/MTU is acceptable for storage after 5-years cooling.
* Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a burnup of 46.5 GWd/MTU is acceptable for storage after a 19.5 years

cooling time as defined by 3.7 wt. % U-235 (rounding down) and 47 GWd/MTU (rounding up) on the qualification table.
* See Figure 1-8 for a description of zones.
* For assemblies fuel reconstituted with Zircaloy clad uranium-oxide rods use the assembly average enrichment to determine the minimum cooling

time.
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Table 1-2o

PWR Fuel Qualification Table for Zone 2 with 1.0 kW per Assembly, Fuel With or Without BPRAs, for the
NUHOMS@-24PHB DSC

(Minimum required years of cooling time after reactor core discharge)

(

I RIT Acr.^lklv Aver-_ T.iti.l TII_^ 7 -^S - A.irmn 0w /-Nna_ _ _ _, mYI. __. . _ . . m . .. . -._

3.6 1 .7 1 3.8 3-9 4.0 14.1 42 14-3 4.4 4-5

5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
6.0 6.0 6.0 6.0 6.0 5.5 5.5 5.5 5.5 5.5 5.5 5.5
6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0
6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 6.5 6.5 6.5
7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.4
8.0 8.0 7.9 7.8 7.8 7.7 7.7 7.6 7.6 7.5 7.5 7.4
8.5 8.4 8.4 8.3 8.2 8.2 8.1 8.0 8.0 7.9 7.9 7.8
9.0 9.0 8.9 8.8 8.7 8.6 8.6 8.5 8.5 8.4 8.3 8.3

9.4 9.3 19.2 9.2 9.1 I9.0 9.0 18.9 8.8 8.7
10.0 1-9.99.819.7 19.6 79.6 19.59.4 9.3 .3

10.7 110.6 110.5 110.3 110.3 10.2 1..1 10.0 9 .9 9.9
11.3 111.2 111.1 111.0 110.9 110.8 110.7 110.6 110.5 110.5 I

12.2 j 12.1 j 12.0 11.9 1.8 11.6 1 1.5 11 1.4 1 1.3 I 1.2 .11.1
13.1 13.0 112.8 112.7 12.5 112.4 112.3 113.0 112.9 112.0 112.9

.13.9 113.8 113.6 113.5 113.4 113.2 113.1 113.0 112.9 112.8 112.6

* Use burnup and enrichment to lookup minimum cooling time in years. For fuel assemblies reconstituted with up to 10 stainless steel rods only, if
the lookup cooling time is less than 9.0 years then a minimum cooling time of 9.0 years shall be used. Licensee is responsible for ensuring that
uncertainties in fuel enrichment and burnup are correctly accounted for during fuel qualification.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
* Fuel with an initial enrichment greater than 4.5 wt.% U-235 is unacceptable for storage.
* Fuel with a bumnup less than 10 GWd/MTU is acceptable for storage after 5-years cooling.
* Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a burnup of 46.5 GWd/MTU is acceptable for storage after a 8.3 years

cooling time as defined by 3.7 wt. % U-235 (rounding down) and 47 GWd/MTU (rounding up) on the qualification table.
* See Figure 1-8 for a description of zones.
* For assemblies fuel reconstituted with Zircaloy clad uranium-oxide rods use the assembly average enrichment to determine the minimum cooling

time.
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Table 1-2p

PWR Fuel Qualification Table for Zone 3 with 1.3 kW per Assembly, Fuel With or Without BPRAs, for the
NUHOMS@-24PHB DSC

(Minimum required years of cooling time after reactor core discharge)

3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

_ 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 L5.0

1 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
5.0 1 5.0 5.0 5.0 I 5.0 15.0 1 5.0 5.0 5.0

4 4 -- 1 - t 44 I 4==
5.5 I 5.5 5.5 5.5 1 5.5 I 5.5 5.5 5.5 5.5

4 - 4 4 t 4 4 t -- I -4 4- 4-
5.5 I 5.5 5.5 5.5 1 5.5 I 5.5 5.5 5.5 5.5.4 4 44 - t �-*--------- t 4-4 4 4 -

5.5 I 5.5 5.5 5.5 I 5.5 I 5.5 5.5 5.5 5.5
5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2
6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
6.7 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6
7.0 6.9 6.9 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
7.3 7.2 7.2 7.1 7.1 7.0 6.9 6.9 6.9 6.9 6.9 6.9

7.4 7.4 A 7.3 I 7.3 I 7.2 7.1 I 7.1 17.0 17.0
8.0 7.9 7.8 7.7 7.7 7.6 7.5 7.5 7A4 7.3 7.3

* BU - Assembly average bumup
* Use burnup and enrichment to lookup minimum cooling time in years. For fuel assemblies reconstituted with up to 10 stainless steel rods only, if

the lookup cooling time is less than 9.0 years then a minimum cooling time of 9.0 years shall be used. Licensee is responsible for ensuring that
uncertainties in fuel enrichment and burnup are correctly accounted for during fuel qualification.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.
* Fuel with an initial enrichment greater than 4.5 wt.% U-235 is unacceptable for storage.
* Fuel with a burnup less than 10 GWd/MTU is acceptable for storage after 5-years cooling.
* Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a burnup of 46.5 GWd/MTU is acceptable for storage after a 6.2 years

cooling time as defined by 3.7 wt. % U-235 (rounding down) and 47 GWd/MTU (rounding up) on the qualification table.
* See Figure 1-8 and 1-9 for a description of zones.
* For fuel assemblies reconstituted with Zircaloy clad uranium-oxide rods use the assembly average enrichment to determine the minimum cooling

time.
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Table 1-2q

BWR Fuel Qualification Table for NUHOMSO-61BT DSC

(

(Minimum required years of cooling time after reactor core discharge)

BU Initial Enrichment
(GWd 1. 15 1. . .8 19 20 . . 2.3 2.4 J2.5 T2.6 2.7 12.8 12.9 3.0 i3.1 3.2 3.3 13.4 13.5 3.6 13.7 13.8 3.9 1 4.0 14.1 4.2 [ 4.3mm14 15 16 17 18 19 20 21 224.4

10 4 4 44 44 44 44 444 4 44 444 44-4 4 4 1444 4 4

15 44 4 4 4 4 4 444 4 ~~J 4 4 4 44 44 4 4 4 4 4 14

28
30
32
34
36
38
39
40

- . - I -
6 6 616 6_66 6 616 66 665 1 15 sss 5 5 55 5 5 5~
7 77 7 7766 666 66 6 6 66 66666 6 6666 6 6
8 88 8 877 77 77 77 717 77 76 666 66 6666
99 99 99 88 88 88 8 8 8777 77 77 77 77 77
1 11 101010 10101099999 9999988 8 8 88 8 88 8 8 8 8 8
14 13 13 12 12 112 112 1 1 1 1 1 1 1 1 I11 10 10 10 10 10 I10 9 I9 I9 I9 9 I9 9 I9 I9
15 14 4 41 13 13 1 3 I1 21212 121 21 111 11 1 10 10 10101001010 Il IoI9 19 19919

1616 15 15 15 114 14 114 13 13 13 12 J12 2 12 112 11 11 11 11 1 11 10I10I10 I10I10 I10

This Table provides an alternate methodology as cross referenced in Table 1-Ic and 1-lj for determination of fuel assemblies qualified for storage in NUHOMS-61BT DSC.

* Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and burnup are conservatively applied
in determination of actual values for these two parameters.

e Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.

* Fuel with an initial enrichment less than 1.4 and greater than 4.4 wt.% U-235 is unacceptable for storage.

* Fuel with a burnup greater than 40 GWd/MTU is unacceptable for storage.

* Fuel with a burnup less than 10 GWd/MTU is acceptable for storage after 4 years cooling.

o Example: An assembly with an initial enrichment of 3.75 wt. % U-235 and a burnup of 39.5 GWd/MTU is acceptable for storage after a eleven-year cooling time as defined by 3.7 wt.
% U-235 (rounding down) and 40 GWdIMTU (rounding up) on the qualification table.
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Table 1-3a

PWRT Fuel Qualtflcation Table for Zone 1 Fuel with 1. 7 k Wper A ssembly for the NUHOMS®~-24PTH DSC (Fuel wlo CCs,)

:VWo .5 2. 2.1 2.2 2.31 2.41 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.21 3.3 3.4 3.51 3.61 3.7 3.8 3.91 4.0 4,11 4,2 4.31 4.4 4.51 4.6 4.7 4.81 4.9 5.01

01 3.01 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
15 3.01 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
20 3.01 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
25 .. s,30303.0 3.0 3.0. 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0. 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
28 3 .0 30 0130 0. 3 0 30 0 0. 3.0. 3.0 3.0. 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0. 3.0
30 0 30 3.013 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0- 3.0 3.0 3.0
32 30 0 01 3.0 3.0 3.0 3.0 3.0 3.01 3.01 3.0 3.0 3.0 3.01 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
34 30 01 3.0 3.0 3.0 3.0 3.0 3.0 3.01 3.0 3.0 3.0 3.01 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

36 . 3.51 3.5 3.5 3.0 3.0 3.0 3.0 3.01 3.0 3.0 3.0 3.01 3.01 3.0 _3.0 _3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

38 ~~~~~~~~~~~~~~3.5 3.5 3.5 3.5 3.5 3.51 3.5 3.5 3.5 3.51 3.51 3.5 3,5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

409 3.5 3.51 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.51 3.5 3.5 3.5 3.51 3.5 3.5 3.5 3,5
41- 3 54 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3,5 3.5 3.5 3.5 3.51 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5-

42 ~~~~~~~~~~~~~~~~~~4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
43 , ~~~~~~~~~~~~~~~~~4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
44 4~~~~~~~~~~~~~~~~~~~0 4.0 4.0 4.0 4.0 4.0 4.0 4.01 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

45 ~~~~~~~~~~~~~ ; ~~~~~~~~4.0 4.0 4.0 4.0 4.0 4.01 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
4 6 < ~ ~ ~ ~ ~ ~ 4.5 4.5 ~~~~~~ 4.5 4.5 4.0 4.0 4.0 1 4.0 1 4.0 4.0 4.0 14 0 4 0 4 0 4 0 . . . .

4 7 '. ~~i'. 4.5 4.5 4.5 4.5 4.5 4.5 4.5 ~~~4.5 4.5 41.0 4 .0 4.0 4. 4 0 4.0 4.0 4.0 4.0 4.0
487. . 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.5 4.0 4.0 4.0 4.0
498.. 454.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.51 4.5 4.51 450 4.5 4.5 4.5

50 ~ . NtA aye .. ,5.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.51 4.5 4.5 4.5 4.5 4.5 4.5
51 *5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5 4.5 4.51 4.5 4.5 4.5 4,5 4.5 4.5
52 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.01 5.0 5.0 4.5 4.5 4.5 4.5

53 5.6 5.0 5.0 5.5. 5.0 5.0 50 5. 5.05. 5.0 5. LA. 50 50 5

54 "~,.~ ',5.5 5.5 5.5 5.5 5.5 5.5 5.s 5. 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
55 7K .5 5.5 5.5 5.5 5.5 5.5 5.5 s.s 5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0
56 Noe I t less steel reconstituted rods ae : 6.0 6.0 5.5 5.s 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 s.5 5.5 5.5 5.5 5.0
57 present in the fuel assembly, add an additional.0 6.0 6.01 6.0 6.0 6.0 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
58 year of cooling time. . 606.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.5 5.5 5.5 5.5 5.5 5.5
59 6.5 6.5 6.5 6.5 6.01 8.016. 6.01 60 .6.0 6.0 6.0 6. 0 6.0 6.0 5.5

60 - 6.5 6.5 6.5 6.5 6.51 6.51 65 . 6.5 6. 6.0 6.0 6.0 60 .0 6. 60
61 7.0 7.0 7.0 6.5 6.5 6. . . . .15 6. 65 60 60 60 60 60
62 > ',, . 7.0 7.0 7.0 .0 70 70 65 6.5 6.5 6.5 6.5 6.5 6. 65 65 65

Note: Page A -53 provides the explanatory notes and limitations regarding the use of this Table.
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Table 1-3b

(
PWR Friel Qual~rication Table for Zone 2 Fuel with 20kWper Assembly for the NUHIOMS'-24PTH DSC (Fuel w/o COs)

(Minimum required years of cooling time after reactor core discharge)
UM- ~~~~~~~Assembly eIniftial U-235 Enrichment. wt %- - --

GWDIMT 1.5 2.0 2.1 12.2 2.3 12.4 12.5 2.6 2.7' 2.8 12.9 13.0 13.1 3.2 3.3 3.4 3.5 3.5 3.7 3.8 3.9 4,0 4.1 4.2 4.3 4A4 4.5 4.6 4.7 4.8 4.9 5.0

10 3.0 3.0 3.0 3.0 3.0 3.0 13.0 3.0 3.0 3.0 13.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 13.0 13.0 3.0 3.0 13 0 3.0 3.0 3.0 3.0
15 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
20 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
25 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3 .0 30 30 3.0 3.0 3.0 3.0
28 ~ .3.0 13.0 3.0 3.0 3.0 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 . 3. 0 3.0 . . . .
30 .' 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 O 3.0 3.0 3.0 3.0 3.0 3.0 -3.0 3.0 3.0 3.0 0 3 0 3.0 3.0 3.0 3.0
32 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3 .0 30 0 3.0 3.0 3.0 3.0
34 30 0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

36 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
38 ~~~~~~~~~~~~3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
39 ~~~~~~~~~~~~3.0 3.0 3.0 3.0 3.0 3.0 13.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
40 ~~~~~~~~~~~~3.0 3.0. 3.0 3.0 3.0 3.0 13.0 3.0 3. 30 30 30 30 30 30 30 30 30 30 30 30

41 ~~~~~~~~~~~~3.5 3.5 3.5 3.0 3.0 3.0 13.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
42 ~~~~~~~~~~~~3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 13.0 3.0 3.0 3.0
43 ~~~~~~~~~~~~3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.0 3.0
44 ~~~~~~~~~~~~3.5 3 5 3.5 3 5 3.5 3.5 -3.5 3.5 3.5 3,5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

45 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5- 3.5 3.5 3.5 3,5 3.5 3.5
46 3.5 3.5 3.5 3.5 3.5 13.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
47 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 13.5 3,5
48 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 14.0 14.0 3.5 3.5 3.5 13.5 3.5 3.5 3.5 3.5 3.5
49 40 0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5
50 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
51 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
52 . . 4.5 4.5 4.5 4.5 4.0 .4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
53 ,,4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
54 M 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 14.0
55 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4,5 4.5 4.5 4.5 4.5

56 Note: If stainless steel reconstituted rodar 5. s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5 4.5 4.5

57 , present in the fuel assembly, add an additoa 5.0 5.0 5.0 5. .0 5 5.0 5.0 5.0 5.0 . 50 50 50 0 50 50
58 ,year of cooling time. 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
59 ________________________________ . 5. 5.0 5. 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
60 6.0 5.5 5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

61 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~5.5 5.5 5.5 5.5 ss ss 1 s .5 5.5 5.5 5.5 .5 5.5 es5 5. 5.5 5.5
62 60 55 5 55 5 55 5.5 5.5 15.5 5.5 5.5 5.5 5.5 5.5 15.5 5.5 5.5

Note: Page A-53 provides the explanatory Notes and limitations regarding the use of this Table.
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Table 1-3c

PRW Fuel Qualification Table for Zone 3 Fuel with 1.5 kWper Assembly for the NUHOMS'-24PTH DSC (Fuel w/o CCs,)

(Minimum required years of cooling time after reactor core discharge)
Burn,…Assem vIAverae Ifial U235 ndchment. wt - …

GWDIMT 1.5 2.0 2.1 2.2 2.3 2.4 2.5 2.65 2.7 2.8 2.93 3.0 3. 1 3.2 3.3 3.4 13.5 13.6 3.7 3.8 13.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

10 3.0 J3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 J3.0 3.0 3.0 J3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
15 3.0 13.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 13.0 3.0 3.0 13.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

20 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3,0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
25 . 30 30 30 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
28 30 30 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 13.0 3.0 3.0 13.0 3.0

30 ~ ~ ~ ~ ~ ~ ~ 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
32 ~~~~~~~~3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
34 ~ ~ ~ ~ ~ ~ ~ ~ ~ 3 5 3.5 3.5 3.5 3.5 3.5 3.5 13.5 3.5 3.5 13.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

36 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

38 ~~~~~~~~~~~~4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
39 ~ ~ ~ ~ ~ ~ ~ -,4.0 4.0 14.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 13.5 3.5 3.5 13.5 3.5 3.5 13.5 3.5 3.5 13.5

40 ~~~~~~~~~~~~4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
41 ~~~~~~~~~~~~4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
42 ~~~~~~~~~~~~4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4,0 4.0 4.0

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
44 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0

45 ~~~~~~~~~~~~~~4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 14.5 4.5 4.5 14.5 4.5 4.5 4.5 14.5 4.5 4.5 4.5
5.0 5.0 5.0 5.0 5.0 4,5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

47 ~~~~~~~~~~~~~~5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
48 ~~~~~~~~~~~~~~5.0 15.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0- 5.0 5.0- 5.0 5.0 5.0 5.0 5.0 4.5 14.5

49 ~~~~~~~~~~~~~~~5.55 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
50 ~~~~~~~~~~~~~~~~~5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
51 ~~~~~~~~~~~~~~~~~5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.0 5.0 5.0

52 ~~~~~~~~~~~~~~~~~6.0 6.0 6.0 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
53 ~~~~~~~~~~~~~~6.0 fU 0.0 0.0 60 6.0 i 6.0 6. 5.5 5.5 5.5 5. 5.5 5. 5.5 5.5~

54 ~~~~~~~~~~~~~~~~~6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 I6.0 6.0 6.0 15.5 5.5 5.5
55 ~~Note: If stainless steel reconstituted rosae6.5 6.5 6 .5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 I6.0 6.0 6.0 6.0 6.0 6.0

56 pe nt in the fuel, assembly, add an addi7.0 6.5 16.5 8.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0
57 ~ aro ooigtime. 7.0 7.0 7 .0 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

_____________________________________________________________ ~7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0- 6.5 6.5 6.5 6.5 6.5 6.5

7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 7.0
6.0 8.0 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

61 ~~~~~~~~~~~~~~~~~8.5 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.5 7.5 17.5 71.5 7.5 7.5 7.5 7.5 7.5
8.5 8.5 8.5 8.5 8.5 8.5 8.0 8.0 8.0 8.0 I8.0 I8.0 80 75 75 75 7

Note: Page A-53 provides the explanatory notes and limitations regarding the use of this Table.
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Table 1-3d

PWR Fuiel Qualification Table for Zone 4 Friel with 1.3 kWper Assembly for the NUHOMS'-24PTH DSC (Fuiel w/o CCsj)

(Minimum required years of cooling time after reactor core discharge)
Burm- Assemb Avereo Initial U-235 Enrichment w %

GWDIMT 1.5 2.0 2.1 2.2 12.3 2.4 2.5 2.8 2.7 2.8 2.9 13.0 13.1 3.2 3.3 13.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

10 3.0 13.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
15 3.0 13.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
20 3.0 13.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 -3.0 3.0 3.0 3.0 3.0 3.0 3.0 30-
25 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3 .0 3 .0 3 .0 3 .0 3 .0 30 0 3 30 30 0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
28 . ~ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30_ 30 3.0 13.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 13.0 3.0 3.0 13.0 3.0 3.0
30 . .5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
32 .5 3 5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 13.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
34 40 0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
36 . 0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4,0 4.0 4.0 4.0 4,0 4.0 4.0 4,0 4,0 4.0 4.0 4.0 4.0 4.0
38 ,4.5 4.5 14.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4 0 4 0 4.0 4.0 4.0 4.0 4.0 4.0
39 ~. 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
40 ., 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
41 5.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
42 . 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5 14.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
43 . ~ 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5 4.5 4.5
44 5.5 5.5 5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
45 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

46 55 5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0
47 60 0 6.0 6.0 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
48 60 0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
49 6 5 5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0. 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.5

50 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
51 , ,7.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0

52 . . , , . .. ~~~~ ~~~~ ~~~~ ~~~~~~~~~~~~7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 8.5
53 > ~ ~ . ~ ., ,7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 8.5 6.5 6.5

54 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _, 8.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7,0

55 ~~Note: If stainless steel reosiuedrd r .0 6.0 8.0 8.0 1.0 6.0 17.5 7.5 17.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0
56 int ~ I a e i a d a d i n l8.5 8.5 8.5 8.5 8.0 8.0 8.0 8.0 I 8.0 8.0 8.0 7.5 7.5 7.5 1 7.5 7.5 7.5
57 prsn s. m ,9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.0 6.0 6.0 8.0 8.0 8.0 8.0 8.0

58 year of cooling ~~~time or for cooling times lesthan *.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 8.5 8.5 8.5 8.5 8.5 8.5 8.0 8.0 8.0
59 10 years. ~~~~~ ~~~~~ ~~~~ ~~~~~~~~~~~10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 9.0 8.5 8.5 8.5 8.5
60 . . 1~~~~ ~~~~~ ~~~~~ ~~~~~~ ~~~~ ~~~~0.6 10. 5 110.0 110.0 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0

61 T. 1. 1101.01. 10.5 10.5 10.5 10.0 10.0 10.0 10.0 10.0 10.0 9.5 9.5 9.5 9.5
62 ~~~~~ ~~~~~ ~~~~~ ~~~~~~ ~~~~ ~~~~11.5- 11.5 111.5 111.5 11I.0 111.0 111.0 10.5 10.5 10.5 10.5 10.5 10.0 10.0 10.0 10.0 f1-0.0I

Note: Page A-53 provides the explanatory notes and limitations regarding the use of this Table.
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Table 1-3e

PWR Fuel Qualification Table for Zone I Fuel with 1. 7 kWper Assembly for the NUHOMS@-24PTH DSC (Fuel wi CCs)

(Minimum required years of cooling time after reactor core discharge)
Bu Assembly Average Initial U-235 Enrichment. wt %

1.5 2.01 2.1 2.2 2.3 2.41 2.5 2.6 2.7 2.81 2.91 3.01 3.1 3.2 3.31 3.4 3.5 3.6 3.71 3.8 3.91 4.01 4.11 4.2 4.3 4.41 4.51 4.6 4.7 4.8 4.9 5.0
1 3.01 3.01 3.0 3.0 3.0 3.01 3.0 3.0 3.0 3.01 3.01 3.0 3.0 3.01 3.01 3.0 3.0 3.01 3.01 3.0 3.01 3.01 3.01 3.0 3.0 3.01 3.01 3.0 3.0 3.01 3.0 3.0
1 3.0 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
2 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3,0 3.0 3.0
25 . 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
28 .' 3.0 3.01 3.0 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
306 . 3 .0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
32 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
3493.0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
36 W ~ ~ <.3.5 3.5 3.51 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0

38 ~~~~~~~~~~~~~~3.5 3.51 3.6 3.5 3.5 3.51 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.51 3.5 3.0 3.01 3.0 3.0 3.0 3.01
39 3.5~~~~~~~~ A 3.5 3.51 3.5 3.6 3.5 3.5 3.5 3.5 3.5 3.5 3.6 3.5 3.5 3.5 3.5 3.6 3.5 3.5 3.61 3.5

3 5 3.5 3.5 3.6 3.5 3.5 3.5 3.6 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
40 4.0 4.0 3.5 3.5 3.5 3.5 3.61 3.5 3.51 3.51 3.6 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.5
4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

4.0 4.0 4.0 4,0 4.0 4.0 4.0 4.0 4.0 4.01 4.0 4.0 4.0 4.0 4,0 4.0 4.0 4.0 4.0
46 ~~~~~~~~~~~~~~~4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.01 4.0 4.0 4.01 4.0 4.01 4.0 4.0

47 e g ^ > 3, ::/ <g, W X ts aU, j! e 1, 4.5 4.5 4.6 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
48E4.5 4.5 4.6 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 451 4.5 4.5 4.5 4.0 4.0 4.0

49 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~ 46454.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.6 4.51 4.51 4.5 4.5 4.6 4.5 4.5 4.5

50 NI5.0 6.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.51 4.51 4.5 4.5 4.5 4.5 4.5 4.552 5.0 5.0 5.0 5.0 5.0 5.0 5.05 5.0 5.0 6.0 5.0 5.0 5 5. 4.5 4.5 4.5
52 i 1 :: 1 :: S.O 5.0 :.0 5.0 6. .0 5.0 5.0 4.5 4 .81 4.8 4.0 5 4.5 4.5 4.5 4.5

5s 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
54 ~~~~~~~~~~~~~~~~~~~5.5 5.5 S.S 6.5 5.5 5.5 5.5 5.0 6.0 5.0 15.01 5.0 5.0 5.0 5.0 5.0 6.0

~J 5.5 6.5 5.5 S.5 5.5 5.5 5.5 5.5 5.6 5.61 5.5 5.5 5.0 5.0 5.0 5.0 5.0

56 M Note: If stainless steel reconstituted rods are 6.0 6.0 6.0 5. o 5.6 6.5 5.8 5.6 8.8 5.6 6.5 5.5 5.5 6.6 5.5 6.6 5.5
LI.. ~~~~ ~~~~ ~ ~~6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.6 5.5 5.5 5.5 5.5 5.6 6.5 5.6 5.5 5.5

58 S: { present in thefuel, assembly, add an additional [ 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.5 5.5 5.5 5.! 5.5
59 year of cooling time. 6.5 6.5 6.5 6.6 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
60 bO- 6.5 6.5 6.5 6.6 6.6 6.5 6.5 6.6 6.6 6.0 6.0 6.0 6.0 6.0 6.01 6.0 6.0
61 ~ " 72" " 7.0 7.0 7.0 7.0 6.S 6.5 6.5 6.65 6.51 6.5 6.61 6.6 6.5 6.5 6.01 6.0 6.0

62 ~~~~ ~~~~ ~~~~ ~~~~ ~~ ~~~~~~ ~~7.0 7.0 7.0 7.0 7.0 7.0 . . 6.51 6.51 6.51 6.5 6.5 6. 6. 6. 65

Note: Page A-53 provides the explanatory notes and limitations regarding the use of this Table.
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Table 1-3f

PWR Fuel Qualification TableforZone 2 Fuel with 2.0 kWperAssemblyfor the NUHOMS-24PTHDSC (Fuel wMCCs)

(Minimum required years of cooling time after reactor core discharge)
Burnm Assemb Averae Initial U-235 Endchment, wt %
up, - -
UWp, T 1.-5 2.0 2.11 2.2 2.3 2.4 2.5 2.61 2.7 2.8 2.91 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 | 4.2 4.31 4.4 4.5 4.6 4.7 4.8 49 50

1… 3.01 3.0 3 3.0 1 3.0 3.0… 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0…1 3.0 3.0 3.0 3.0 … 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

15 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

20 3.0 3.0 3.0 3.0 1 3,0 3.0 3.0 30_ 30 3.0 3.0 3.0 30 3.0 3,0 3.0 3.0 3.0 3.0 3.0 _ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

15 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30 30 3.0 30
28 30 30 3.0 3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
20 30 30 30 3 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

32 30 30 30W 3.0 30 3 0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3 .0 3 .0 3 .0
30 30 3L<;Si.0<^j .0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3 .0 3 .0 3 .0
36 g 30 30 3.0 3.0 3. 0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.03480 30 3 3.0 3.0 3.0 13.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

39 0 3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 13.0 3.0 3.0
38 3.0 3.0 3.0 3.0 13.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
39 30 3 3. 3. 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

4023. 305 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

413 3.5 3.5 3.5 3.5 3.0 3.0 3.0 -3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

43 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.0 3.0

45 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
46 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 13.5

47 4.0 14.0 4,0 4.0 14.0 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
48 4.0 14.0 4.0 14.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
49 4.0 4,0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5

50 , 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
518 y c . 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

52 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
53 ,4.5 4.5 4.5 4.5 14.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 14.0

54 . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4.5 14.5 4.5 4.5 4.5 4.5 4.5 4.5 14.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0

55 , ~~~Note: If stainless steel reconstituted rods are 4. . 4.5 4.± 5 4 .5 4.5± 4. _ 5 4.5 4. 4. 4.5 .5 4.5± 4.5± 4. 45

56 ~ ~ pesn in the fuel, assembly, add an additional 5.0 5.0 5.0 5.0 o so 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5 4.5 4.5

58 year ~~~~of cooling time. 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
58 ~~~~~~~~~~~~~~~~~~~5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
59 ... ' .- ' .~~~~~~~~~~~~~~~~~~~~~~~~ ~5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

60 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~6.0 5.5 5.5 5.5 5.5 5.5 5.0 5.0 5.0 5.0 -5.0 5.0 5.0 5.0 50 5.0 5.0

1 61 6.0 5.5 5.5 5.5 5.5 5.5 15.5 5.5 5.5. 5.5 5.5 5.5 5.5 15.5 15.5 155 5.5
I- 62 6.0 5.0 5.5 5.5 5.5 15.51 5.5 5.5 5.5 F5.5 I5.5 5.5 5.5 15.5 5.5 1 . 5.5

Note: Page A-53 provides the explanatory notes and limitations regarding the use of this Table.
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Table 1-3g

PWR Fuel Qualfficadon Tablefor Zone 3 Fuel with 1.5 kWper Assemblyfor the NUHOMSX-24PTH DSC (Fuel w CCs)

(Minimum requiredyears of cooling time after reactor core discharge)
Burn Assemb Averaae Initial U-235 Enrichd ent, wt %

UWp, 1.5 2.01 2.1 2.2 2.3 2.4 2.5 2.6 2.71 2.61 2.9 3.01 3.1 | 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0

10 3.0- 3.01 30 30 30 30 30 30 3.0 3.01 3.0 3.0 3.0 3,0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

15 3.0 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

15 3.0 3.01 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

25 3 3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

28 3. 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

30 3. 3 .0 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
320 A ;f 3.0 3.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

34 3 0 3 .0 3.5 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

36 3 5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
4.0 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

39 . .. " ; >: 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
40 : >t s ' ' 2 g 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

M 4.0 4.0 4.0 4.0 4,0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
4284.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4,0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
43 fi8S'>g4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

44 45 45 45 45 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 6 4.5 4.5 4.5 4.5 4.5 4,5 4.5 4.5 4.0
45 i 9 S5.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 e4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
46 *50 5p0 5.0 5.0 5.0 5.0 4.5 4.5 4.5 4.5 f4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
47 S50 5y0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5
48 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

49 ~~~~~~~~~~~~~~~5555 5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

50 5~~t~l .5 5.5 5.s 5.5 5.5 5.s s.s 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

5 1 5.5 5.5 5.5 5.5 ~~~~~~~~~~~5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

53_ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _6.0 6. 6. 6.0 6. 6.0 6.0 6.0 6.0 6.0 6.0 5.5 5.5 5.5 5.5 5.5 5.5

Noe:4fstiless steel reconstituted rods are 4 6.5 6.5 6.5 &0 6.0 6.0 6.0 &.0 6.0 60 6.0 6.0 6.0 6.0 6.0 6.0 5.5
55 ~ ~ i h feasml dda diinl6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

preent7.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0

57 yaofcoigtime. 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 16.5 6.5 6.5
58 ~~~~~~~~~~~~~~~~~~~7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5

59 A 7.5 755 7 75 7 .5 75 77.5 .5 70 7.0 7,0 7.0 7.0 7.0 7.0 7.0 7.0

60 K > 0 6.0 8.0 6.0 6.0 7.5 7.5 1. 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0
61 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~8.56856.58. 8 08.0.06O .0 I8.0 7.5 7.5 7.5 7.5 7.57.57.57.5
62 . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~9.0 6.5 8.5 8.5 6. . .5 8.0 I. 8.0 8.0 I 6.0e 8.0 6.0 7.5 7.5 7.5

Note: Page A-53 provides the explanatory notes and limitations regarding the use of this Table.
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Table 1-3h

PWR Fuel Qualifiation Tablefor Zone 4 Fuel with 1.3 kWper Assemblyfor the NUHOMS@-24PTHDSC (Fuel w/CCs)

(Minimum required years of cooling time after reactor core discharge)
Bufrn- Assem Avera Initi U-235 Enrchment, %

GWD/MT 1.5 20 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.6 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.8 3.7 3.8 3.9 4.0 4.1 4.2 4,3 4.4 45 46 4.7 4.8 4.9 5.
10 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3. -3.0 3.0 3.0 3.0 _ 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0_ 3.3 3 30 0 3.0 3.07 3.01 3.0
15 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3-0 3.0 3-0 3.0 3.0 3.0 3.0 3.0
20 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0
250 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
28 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
30 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
32 ;,8% ,S,9<'+,7w '; 4 0 gX 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 35 3.5 3.5 3.5 3.5 3.5 3.5 3.5
34 1 -'' W : . 1 7 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5 3.5 5 3 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
36__=, 4.0 4,0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
38 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.01 4.0

39 ~~~~~~~~~~~~4.5 4.5 4.5 4.5 14.5 4.5 4.5 14.5 4.5 4.5 4,5 4.5 4.5 4.5 4.0 4.0 4.0 1 4.0 4.0 14.0 14.0

40 X X s Jx>46as- j'-g,?iji~f,& 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4,5 4.5 4.5 4.5 4.51 4.5 4.
4 1 j3 X j g W >,5 X~gs ii < 1 5.0 5.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
42 1 < X s~ow& @ &mg * % t tu ij ei'it~j 0 a & <~ 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
43 ;@ W t X W . > ., .X S X 6.0 5.0 5.0 5.0 5.0 5.0 5.0 5 .0 5.0 5 .0 5 .0 5.06. 5.0 5.0 5.0 5.0 5.0 5.0 4.5 4.5
44 5 55 5.5 5.5 5.5 5.5 5.0 5.0 S.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
45 'g;;: X~ g Y ~ g.< t..0gS ; i~u.=Rt'5 v -5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
46 _ 5,5 e5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 s.s 5.5 5.5 5.5 5.0 5.0

6. 6.0 s sss6.0 6.0 6.0 6.0 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
6.058.026.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.5 5.5 5.5 5.5 5.5 5.5 e.5 5.5

49 S | Note: Ifstainlesssteelreconstitute.5o6.5r6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
56 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

51 ~~~~~~~~~~~~~~~~~~7.0 7.0 7,0 6.5 6.5 8.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.0 6.0
52 ~~~~~~~~~~~~~~~~~~7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

53 ~ ~ ~ ~ ~ ~ ~ ~ . . .. 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 17.0 16.5 6.5

55 Note: If stainless steel reconstituted rods are 6.0 6.0 8. . . . . . . . . . 7.5 7.5 7.5 7.5 7.0
56 present in the ft~el, assembly, add an additional9. 9. .1,1 .5 6. 818565 .0 60 80 80 80 60 80

58 year of cooling time for cooling times less than 10 95 . .10 919019.01 9.0 I8.5 a.j65 85 6. . . .

59 < years. 10.0 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.0 9.0 9.0 9.0 9.0 6.5 8.5 8.5
60 10.5 110.5 10.5 10.5 10.0 10.0 10.0 10.0 10.0 9.5 9.5 9.5 9.5 9.5 9.5 9.0 9.0

61 11.0 11.0 11.0 11~~~~~~~~~~~~~~~i.0 10.5 10.5 1. 10.5 10.5 10.0 I10.0 10. 1 0. 00 9. . .

62 ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~12.0 111.5 111.5 1 1.5 11.5 11.0 1 1.0 111.0 11.0 10.5 110.5 110.5 1 0.5 1 0.5 1 0.0 10. 10.

Note: Page A-53 provides the explanatory notes and limitations regarding the use of this Table.
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Notes: Tables 1-3a through 1-3h:

a Burnup = Assembly Average burnup.

a Use burnup and enrichment to lookup minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel
enrichment and burnup are correctly accountedfor duringfuel qualification.

* Round burnup UP to next higher entry, round enrichments DOWN to next lower entry.

* Fuel with an assembly average initial enrichment less than 1.5 (or less than the minimum provided above for each burnup) and
greater than 5.0 wt.% U-235 is unacceptablefor storage.

* Fuel with a burnup greater than 62 GWd/MTU is unacceptablefor storage.

* Fuel with a burnup less than 10 GWd/MTU is acceptablefor storage after 3-years cooling.

* See Figures 1-11 through 1-15 for the description of Zones.

* Forfuel assemblies reconstituted with uranium-oxide rods, use the assembly average equivalent enrichment to determine the
minimum cooling time.

* The cooling times for damaged and intact assemblies are identicaL

a Example: An intactfuel assembly without CCs, with a decay heat load of . 7 kWor less, an initial enrichment of 3.65 wt. % U-235
and a burnup of 41.5 GWd/MTU is acceptablefor storage after a 4.0 year cooling time as defined by 3.6 wt. % U-235 (rounding
down) and 42 GWd/MTU (rounding up) in Table 1-3a.

A-53



&;r' -T
Wu

55
UNACCEPTABLE

50

45-

40

~35-

30 QU,:'QALIFIED
1With 2000 ppm minimum soluble boron

:.L 25 :,.,,,(Equulv,'. Enr w1.4tw

QUALIFIED
101 WfthF2350 rpm minimum soluble boron

(Equiv. F tr. > 1.45 wt. %)

5

0
1.40 1.80 2.20 2.60 3.00 3.40 3.80

INITIAL ENRICHMENT (wt. % U-235)

Figure 1-1
PWR Fuel Criticality Acceptance Curve
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Figure 1-2
Heat Load Zoning Configuration 1 for the NUHOMS0-32PT DSC
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Figure 1-3
Heat Load Zoning Configuration 2 for the NUHOMSe-32PT DSC
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Figure 1-4
Heat Load Zoning Configuration 3 for the NUHOMS*-32PT DSC
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Figure 1-5
Required PRA Locations for the NUHOMS-32PT DSC Configuration with Four PRAs
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Figure 1-6
Required PRA Locations for the NUHOMS'-32PT DSC Configuration with Eight PRAs
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Figure 1-7
Required PRA Locations for the NUHOMSe-32PT DSC Configuration with Sixteen PRAs
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Zone 1 Zone 2 Zone 3

Maximum Decay Heat (kW / 0.7 1.0 1.3
FA) Dyaeo210

Maximum Decay Heat per Zone 2.8 10.8 10.4
(kW )_ _ _ _ _ _ _ _

Figure 1-8
Heat Load Zoning Configuration for Fuel Assemblies (With or Without BPRAs)

Stored in NUHOMS@-24PHB DSC - Configuration 1
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___________________ Zone 1 Zone 2 Zone 3
Maximum Decay Heat (kW NA NA 1.3
/ FA) Decay Heat pe_____2.
Maximum Decay Heat per NA NA 24.0

1Zone O M )_ _ _ _ __ _ _ _ _ _

Figure 1-9
Heat Load Zoning Configuration for Fuel Assemblies (With or Without BPRAs)

Stored in NUHOMS'-24PHB DSC - Configuration 2
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Figure 1-10
Soluble Boron Concentration vs. Fuel Initial U-235 Enrichment

for the 24PHB System
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Zone I Zone 2 Zone 3 Zone 4

Maximum Decay Heat 1.7 NA NA NA
(k W/FA)

Maximum Decay Heat 40.8 NA NA NA
per Zone (kIW)

Figure 1-11
Heat Load Zoning Configuration No. Ifor 24PTH-S and 24PTH-L DSCs (with or without

Control Components)
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Zone I Zone 2 Zone 3 Zone 4

Maximum Decay Heat NA 2.0 NA NA
(Ic WIFA)

Maximum Decay Heat NA 40.0 NA NA
per Zone (kg)

Figure 1-12
Heat Load Zoning Configuration No. 2for 24PTH-S and 24PTH-L DSCs (with or without

Control Components)
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Zone I Zone 2 Zone 3 Zone 4

Maximum Decay Heat NA 2.0 1.5 NA

(A/ WFA)

Maximum Decay Heat NA 16 24 NA
per Zone (kFJ9

Figure 1-13
Heat Load Zoning Configuration No. 3for 24PTH-S and 24PTH-L DSCs (with or without

Control Components)
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Zone I Zone 2 Zone 3 Zone 4

Maximum Decay Heat NA NA NA 1.3
(kWIFA)

Maximum Decay Heat NA NA NA 31.2
per Zone (kW)

Figure 1-14
Heat Load Zoning Configuration No. 4for 24PTH-S and 24PTH-L DSCs (with or without

Control Components)
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Zone I Zone 2 Zone 3 Zone 4

Maximum Decay Heat NA NA 1.5 1.3
(k W/FA)

Maximum Decay Heat NA NA Note 1 10.4
per Zone (kf9)

Notes:
1. Fuel assemblies with a maximum heat load of 1.5 kWare permitted in Zone 3 as long as the

total of 24 kW/canister maximum heat load is maintained.
2. This configuration is applicable to Basket Types 2A, 2B, or 2C only (without aluminum

inserts).
Figure 1-15

HeatLoad Zoning Configuration No. Sfor 24PTH-S-LCDSC (with or without Control
Components)
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B C C B

A C C C CA

A C C C C A

B C C B

A A

Notes:
1. Locations identified as "A " are for placement of up to 8 damaged or intact fuel

assemblies.
2. Locations identified as "B " are for placement of up to 4 additional damaged or intact

fuel assemblies (Maximum of 12 damaged fuel assemblies allowed, Locations "A " and
"B " combined).

3. Locations identified as "C" are for placement of up to 12 intact fuel assemblies,
including 4 empty slots in the center as shown in Figure 1-12.

Figure 1-16
Location of Damaged Fuel Inside 24PTH DSC
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1.2.2 DSC Vacuum Pressure During Drying

Limit/Specification:

Applicability:

Objective:

Action:

Surveillance:

Bases:

Vacuum Pressure: <3 mm Hg

Time at Pressure: 230 minutes following stepped evacuation

Number of Pump-Downs: 2

This is applicable to all DSCs.

To ensure a minimum water content.

If the required vacuum pressure cannot be obtained:

1. Confirm that the vacuum drying system is properly installed.

2. Check and repair, or replace, the vacuum pump.

3. Check and repair the system as necessary.

4. Check and repair the seal weld between the inner top cover plate and
the DSC shell.

No maintenance or tests are required during normal storage. Surveillance
of the vacuum gauge is required during the vacuum drying operation.

A stable vacuum pressure of <3 mm Hg further ensures that all liquid
water has evaporated in the DSC cavity, and that the resulting inventory of
oxidizing gases in the DSC is well below the 0.25 volume %.
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1.2.3 24P and 52B DSC Helium Backfill Pressure

KJ Limit/Specifications:

Helium 2.5 psig ± 2.5 psig backfill pressure (stable for 30 minutes after
filling).

Applicability:

Objective:

Action:

Surveillance:

This specification is applicable to 24P and 52B DSCs only.

To ensure that: (1) the atmosphere surrounding the irradiated fuel is a
non-oxidizing inert gas; (2) the atmosphere is favorable for the transfer of
decay heat.

If the required pressure cannot be obtained:

1. Confirm that the vacuum drying system and helium source are
properly installed.

2. Check and repair or replace the pressure gauge.

3. Check and repair or replace the vacuum drying system.

4. Check and repair or replace the helium source.

5. Check and repair the seal weld between the inner top cover and the
DSC shell.

If pressure exceeds the criterion, release a sufficient quantity of helium to
lower the DSC cavity pressure.

No maintenance or tests are required during the normal storage.
Surveillance of the pressure gauge is required during the helium
backfilling operation.

Bases: The value of 2.5 psig was selected to ensure that the pressure within the
DSC is within the design limits during any expected normal and off-
normal operating conditions.
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1.2.3a 61BT, 32PT, 24PHB and 24PTH DSC Helium Backfill Pressure

K~/' Limit/Specifications:
Helium 2.5 psig + 1.0 psig backfill pressure (stable for 30 minutes after
filling).

Applicability: This specification is applicable to 61BT, 32PT, 24PHB and 24PTH DSC
only.

Objective: To ensure that: (1) the atmosphere surrounding the irradiated fuel is a
non-oxidizing inert gas; (2) the atmosphere is favorable for the transfer of
decay heat.

Action: If the required pressure cannot be obtained:

1. Confirm that the vacuum drying system and helium source are
properly installed.

2. Check and repair or replace the pressure gauge.

3. Check and repair or replace the vacuum drying system.

4. Check and repair or replace the helium source.

5. Check and repair the seal weld between the inner top cover and the
DSC shell.

If pressure exceeds the criterion, release a sufficient quantity of helium to
lower the DSC cavity pressure.

Surveillance: No maintenance or tests are required during the normal storage.
Surveillance of the pressure gauge is required during the helium
backfilling operation.

Bases: The value of 2.5 psig was selected to ensure that the pressure within the
DSC is within the design limits during any expected normal and off-
normal operating conditions.
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1.2.4 24P and 52B DSC Helium Leak Rate of Inner Seal Weld

V ~~Limit/Specification:

<1.0 x 10 atm - cubic centimeters per second (atm _ cm3/s) at the highest
DSC limiting pressure.

Applicability: This specification is applicable to the inner top cover plate seal weld of the
24P and 52B DSCs only.

Objective: 1. To limit the total radioactive gases normally released by each canister
to negligible levels. Should fission gases escape the fuel cladding,
they will remain confined by the DSC confinement boundary.

2. To retain helium cover gases within the DSC and prevent oxygen
from entering the DSC. The helium improves the heat dissipation
characteristics of the DSC and prevents any oxidation of fuel
cladding.

Action: If the leak rate test of the inner seal weld exceeds 1.0x 1-4 (atm - cm3/s):

1. Check and repair the DSC drain and fill port fittings for leaks.

2. Check and repair the inner seal weld.

3. Check and repair the inner top cover plate for any surface indications
resulting in leakage.

Surveillance: After the welding operation has been completed, perform a leak test with a
helium leak detection device.

Bases: If the DSC leaked at the maximum acceptable rate of I.0xI0-4atm * cm3/s
for a period of 20 years, about 63,100 cc of helium would escape from the
DSC. This is about 1% of the 6.3 x 106 cm3 of helium initially introduced
in the DSC. This amount of leakage would have a negligible effect on the
inert environment of the DSC cavity. (Reference: American National
Standards Institute, ANSI N14.5-1987, For Radioactive Materials-
Leakage Tests on Packages for Shipment," Appendix B3).
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1.2.4a 61BT, 32PT, 24PHB and 24PTHDSC Helium Leak Rate of Inner Seal Weld I

Limit/Specification:

<1.0 x 107- reference cubic centimeters per second (cc/s).

Applicability:

Objective:

This specification is applicable to the inner top cover plate seal weld of
61BT, 32PT 24PHB and 24PTHDSC only.

1. To demonstrate that the top cover plate to be "leak tight", as defined
in "American National Standard for Leakage Tests on Packages for
Shipment of Radioactive Materials," ANSI N14.5 - 1997..

I

Action:

2. To retain helium cover gases within the DSC and prevent oxygen
from entering the DSC. The helium improves the heat dissipation
characteristics of the DSC and prevents any oxidation of fuel
cladding.

If the leak rate test of the inner seal weld exceeds 1.Ox10-7 reference cc/s:

1. Check and repair the inner seal weld.

2. Check and repair the inner top cover plate for any surface indications
resulting in leakage.

Surveillance: After the welding operation has been completed, perform a leak test with a
helium leak detection device.

Bases: The6 1 BT, 32PT, 24PHB and 24PTH DSC will maintain an inert
atmosphere around the fuel and radiological consequences will be
negligible, since it is designed and tested to be leak tight.

I
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1.2.5 DSC Dye Penetrant Test of Closure Welds

Limit/Specification:

All DSC closure welds except those subjected to full volumetric
inspection shall be dye penetrant tested in accordance with the
requirements of the ASME Boiler and Pressure Vessel Code Section III,
Division 1, Article NB-5000. The liquid penetrant test acceptance
standards shall be those described in Subsection NB-5350 of the Code.

Applicability:

Objective:

Action:

This is applicable to all DSCs. The welds include inner and outer top and
bottom covers, and vent and siphon port covers.

To ensure that the DSC is adequately sealed in a redundant manner and
leak tight.

If the liquid penetrant test indicates that the weld is unacceptable:

1. The weld shall be repaired in accordance with approved ASME
procedures.

2. The new weld shall be re-examined in accordance with this
specification.

Surveillance: During DSC closure operations. No additional surveillance is required for
this operation.

Bases: Article NB-5000 Examination, ASME Boiler and Pressure Vessel Code,
Section III, Division 1, Sub-Section NB.
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1.2.6 Deleted
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1.2.7 HSM Dose Rates with a Loaded 24P, 52B or 61BT DSC

Limit/Specification:

Dose rates at the following locations shall be limited to levels which are
less than or equal to:

a. 400 mrem/hr at 3 feet from the HSM surface.

b. Outside of HSM door on center line of DSC 100 mrem/hr.

c. End shield wall exterior 20 mrem/hr.

Applicability: This specification is applicable to all HSMs which contain a loaded 24P,
52B or 61BT DSC.

Objective: The dose rate is limited to this value to ensure that the cask (DSC) has not
been inadvertently loaded with fuel not meeting the specifications in
Section 1.2.1 and to maintain dose rates as-low-as-is-reasonably
achievable (ALARA) at locations on the HSMs where surveillance is
performed, and to reduce off-site exposures during storage.

Action: a. If specified dose rates are exceeded, the following actions should be
taken:

1. Ensure that the DSC is properly positioned on the support rails.

2. Ensure proper installation of the HSM door.

3. Ensure that the required module spacing is maintained.

4. Confirm that the spent fuel assemblies contained in the DSC
conform to the specifications of Section 1.2.1.

5. Install temporary or permanent shielding to mitigate the dose to
acceptable levels in accordance with 10 CFR Part 20, 10 CFR
72.104(a), and ALARA.

b. Submit a letter report to the NRC within 30 days summarizing the
action taken and the results of the surveillance, investigation and
findings. The report must be submitted using instructions in 10 CFR
72.4 with a copy sent to the administrator of the appropriate NRC
regional office.

Surveillance: The HSM and ISFSI shall be checked to verify that this specification has
been met after the DSC is placed into storage and the HSM door is closed.

Basis: The basis for this limit is the shielding analysis presented in Section 7.0,
Appendix J, and Appendix K of the FSAR. The specified dose rates
provide as-low-as-is-reasonably-achievable on-site and off-site doses in
accordance with 10 CFR Part 20 and 10 CFR 72.104(a).
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1.2.7a HSM Dose Rates with a Loaded 32PT DSC Only

Limit/Specification:

Dose rates at the following locations shall be limited to levels which are
less than or equal to:

a. 800 mrem/hr on the HSM front surface.

b. 200 mrem/hr on the HSM door centerline.

c. 8 mrem/hr on the end shield wall exterior.

Applicability: This specification is applicable to all HSMs which contain a loaded 32PT
DSC.

Objective: The dose rate is limited to this value to ensure that the cask (DSC) has not
been inadvertently loaded with fuel not meeting the specifications in
Section 1.2.1 and to maintain dose rates as-low-as-is-reasonably
achievable (ALARA) at locations on the HSMs where surveillance is
performed, and to reduce off-site exposures during storage.

Action: a. If specified dose rates are exceeded, the following actions should be
taken:

1. Ensure that the DSC is properly positioned on the support rails.

2. Ensure proper installation of the HSM door.

3. Ensure that the required module spacing is maintained.

4. Confirm that the spent fuel assemblies contained in the DSC
conform to the specifications of Section 1.2.1.

5. Install temporary or permanent shielding to mitigate the dose to
acceptable levels in accordance with 10 CFR Part 20, 10 CFR
72.104(a), and ALARA.

b. Submit a letter report to the NRC within 30 days summarzing the
action taken and the results of the surveillance, investigation and
findings. The report must be submitted using instructions in 10 CFR
72.4 with a copy sent to the administrator of the appropriate NRC
regional office.

Surveillance: The HSM and ISFSI shall be checked to verify that this specification has
been met after the DSC is placed into storage and the HSM door is closed.

Basis: The basis for this limit is the shielding analysis presented in Appendix M
of the FSAR. The specified dose rates provide as-low-as-is-reasonably-
achievable on-site and off-site doses in accordance with 10 CFR Part 20
and 10 CFR 72.104(a).
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1.2.7b HSM Dose Rates with a Loaded 24PHB DSC Only

Limit/Specification:
Peak dose rates at the following locations shall be limited to levels which
are less than or equal to:

a. 500 mrem/hr on the HSM front surface.

b. 20 mrem/hr on the HSM door centerline.

c. 300 mrem/hr on the end shield wall exterior.

Applicability:

Objective:

Action:

Surveillance:

This specification is applicable to all HSMs which contain a loaded
24PHB DSC.

The peak dose rate is limited to this value to ensure that the cask (DSC)
has not been inadvertently loaded with fuel not meeting the specifications
in Section 1.2.1 and to maintain dose rates as-low-as-is-reasonably
achievable (ALARA) at locations on the HSMs where surveillance is
performed, and to reduce off-site exposures during storage.

a. If specified dose rates are exceeded, the following actions should be taken:

1. Ensure that the DSC is properly positioned on the support rails.
2. Ensure proper installation of the HSM door.
3. Ensure that the required module spacing is maintained.
4. Confirm that the spent fuel assemblies contained in the DSC conform

to the specifications of Section 1.2.1.
5. Install temporary or permanent shielding to mitigate the dose to

acceptable levels in accordance with 10 CFR Part 20, 10 CFR
72.104(a), and ALARA.

b. Submit a letter report to the NRC within 30 days summarizing the action
taken and the results of the surveillance, investigation and findings. The
report must be submitted using instructions in 10 CFR 72.4 with a copy
sent to the administrator of the appropriate NRC regional office.

The HSM and ISFSI shall be checked to verify that this specification has
been met after the DSC is placed into storage and the HSM door is closed.

Basis: The basis for this limit is the shielding analysis presented in Appendix N
of the FSAR. The specified dose rates provide as-low-as-is-reasonably-
achievable on-site and off-site doses in accordance with 10 CFR Part 20
and 10 CFR 72.104(a).
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1.2. 7c HSM-H Dose Rates with a Loaded 24PTH-S or 24PTH-L DSC Only

Limit/Specification:
Peak dose rates at the following locations shall be limited to levels which
are less than or equal to:

a. 1300 mrem/hr on the HSM-Hfront surface.

b. 5 mrem/hr on the HSM-Hdoor centerline.

c. 10 mrem/hr on the end shield wall exterior.

Applicability: This specification is applicable to all HSM-H modules which contain a
loaded 24PTH-S or 24PTH-L DSC.

Objective: The peak dose rate is limited to this value to ensure that the cask (DSC)
has not been inadvertently loaded with fuel not meeting the specifications
in Section 1.2.1 and to maintain dose rates as-low-as-is-reasonably
achievable (ALARA) at locations on the HSM-H where surveillance is
performed, and to reduce off-site exposures during storage.

Action: a. If specified dose rates are exceeded, the following actions should be taken:

1. Ensure that the DSC is properly positioned on the support rails.
2. Ensure proper installation of the HSM-H door.
3. Confirm that the spentfuel assemblies contained in the DSC conform

to the specifications of Section 1.2.1.
4. Install temporary or permanent shielding to mitigate the dose to

acceptable levels in accordance with 10 CFR Part 20, 10 CFR
72.104(a), andALARA.

b. Submit a letter report to the NRC within 30 days summarizing the action
taken and the results of the surveillance, investigation andfindings. The
report must be submitted using instructions in 10 CFR 72.4 with a copy
sent to the administrator of the appropriate NRC regional office.

Surveillance: The HSM-H and ISFSI shall be checked to verify that this specification
has been met after the DSC is placed into storage and the HSM-H door is
closed.

Basis: The basis for this limit is the shielding analysis presented in Appendix P of
the FSAR. The specified dose rates provide as-low-as-is-reasonably-
achievable on-site and off-site doses in accordance with 10 CFR Part 20
and 10 CFR 72.104(a).
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1.2. 7d HSM or HSM-H Dose Rates with a Loaded 24PTH-S-LC DSC Only

Limit/Specification:
Peak dose rates at the following locations shall be limited to levels which
are less than or equal to:

a. 500 mrem/hr on the HSM or HSM-Hfront surface.

b. 70 mrem/hr on the HSM or HSM-Hdoor centerline.

c. 300 mrem/hr on the end shield wall exterior.

Applicability:

Objective:

Action:

This specification is applicable to all HSMs or HSM-Hs which contain a
loaded 24PTH-S-LC DSC.

The peak dose rate is limited to this value to ensure that the cask (DSC)
has not been inadvertently loaded with fuel not meeting the specifications
in Section 1.2.1 and to maintain dose rates as-low-as-is-reasonably
achievable (ALARA) at locations on the HSMs or HSM-Hs where
surveillance is performed, and to reduce off-site exposures during storage.

a. If specified dose rates are exceeded, the following actions should be taken:

1. Ensure that the DSC is properly positioned on the support rails.
2. Ensure proper installation of the HSM or HSM-H door.
3. Confirm that the spent fuel assemblies contained in the DSC conform

to the specifications of Section 1.2.1.
4. Install temporary or permanent shielding to mitigate the dose to

acceptable levels in accordance with 10 CFR Part 20, 10 CFR
72.104(a), and ALARA.

b. Submit a letter report to the NRC within 30 days summarizing the action
taken and the results of the surveillance, investigation andfindings. The
report must be submitted using instructions in 10 CFR 72.4 with a copy
sent to the administrator of the appropriate NRC regional office.

Surveillance: The HSM or HSM-H and ISMSI shall be checked to verify that this
specif cation has been met after the DSC is placed into storage and the
HSM or HSM-H door is closed.

Basis: The basis for this limit is the shielding analysis presented in Appendix P of
the FSAR. The specif ed dose rates provide as-low-as-is-reasonably-
achievable on-site and off-site doses in accordance with 10 CFR Part 20
and 10 CFR 72.104(a).
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1.2.8 HSM Maximum Air Exit Temperature with a Loaded 24P, 52B, 61BT, 32PT, 24PHB
or 24PTH-S-LC Only

Limit/Specification:

Following initial DSC transfer to the HSM or the occurrence of accident
conditions, the equilibrium air temperature difference between ambient
temperature and the vent outlet temperature shall not exceed 1 000F for 25
year cooled fuel, when fully loaded with 24 kW heat.

Applicability:

Objective:

Action:

Surveillance:

Basis:

This specification is applicable to all HSMs stored in the ISFSI. If a DSC
is placed in the HSM with a heat load less than 24 kW, the limiting
difference between outlet and ambient temperatures shall be determined
by a calculation performed by the user using the same methodology and
inputs documents in the FSAR and SER.

The objective of this limit is to ensure that the temperatures of the fuel
cladding and the HSM concrete do not exceed the temperatures calculated
in Section 8 of the FSAR. That section shows that if the air outlet
temperature difference is less than or equal to 1000F (with a thermal heat
load of 24 kW), the fuel cladding and concrete will be below the
respective temperature limits for normal long-term operation.

If the temperature rise is greater than that specified, then the air inlets and
exits should be checked for blockage. If the blockage is cleared and the
temperature is still greater than that specified, the DSC and HSM cavity
may be inspected using video equipment or other suitable means. If
environmental factors can be ruled out as the cause of excessive
temperatures, then the fuel bundles are producing heat at a rate higher than
the upper limit specified in the Specification of Section 1.2.1 and will
require additional measurements and analysis to assess the actual
performance of the system. If excessive temperatures cause the system to
perform in an unacceptable manner and/or the temperatures cannot be
controlled to acceptable limits, then the cask shall be unloaded within the
time period as determined by the analysis.

The temperature rise shall be measured and recorded daily following DSC
insertion until equilibrium temperature is reached, 24 hours after insertion,
and again on a daily basis after insertion into the HSM or following the
occurrence of accident conditions. If the temperature rise is within the
specifications or the calculated value for a heat load less than 24 kW, then
the HSM and DSC are performing as designed to meet this specification
and no further maximum air exit temperature measurements are required.
Air temperatures must be measured in such a manner as to obtain
representative values of inlet and outlet air temperatures.

The specified temperature rise is selected to ensure the fuel clad and
concrete temperatures are maintained at or below acceptable long-term
storage limits.

I
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1.2.8a HSM-HMaximum AirExit Temperature with a Loaded 24PTHDSC

VY LimitlSpecifi cation:

Following initial DSC transfer to the HSM-H or the occurrence of
accident conditions, the equilibrium air temperature difference between
ambient temperature and the vent outlet temperature shall not exceed
1007F when fully loaded with 40.8 kWheat for 24PTH-S or 24PTH-L
DSC (or 707F when fully loaded with 24PTH-S-LC DSC).

Applicability:

Objective:

Action:

Surveillance:

This specification is applicable to all HSM-H modules stored in the ISFSI.
If a DSC is placed in the HSM-H with a heat load less than 40.8 kW, the
limiting difference between outlet and ambient temperatures shall be
determined by a calculation performed by the user using the same
methodology and inputs documents in Appendix P of the FSAR.

The objective of this limit is to ensure that the temperatures of the fuel
cladding and the HSM-H concrete do not exceed the temperatures
calculated in Appendix P of the FSAR. That section shows that if the air
outlet temperature difference is less than or equal to 1007F with a thermal
heat load of 40.8 kfor 24PTH-S or 24PTH-L DSC (or 707F with a
thermal heat load of 24. 0 kWfor 24PTH-S-LC), thefuel cladding and
concrete will be below the respective temperature limits for normal long-
term operation.

If the temperature rise is greater than that specified, then the air inlets and
exits should be checked for blockage. If the blockage is cleared and the
temperature is still greater than that specified, the DSC and HSM-H cavity
may be inspected using video equipment or other suitable means. If
environmentalfactors can be ruled out as the cause of excessive
temperatures, then the fuel bundles are producing heat at a rate higher
than the upper limit specified in the specification of Section 1.2.1 and will
require additional measurements and analysis to assess the actual
performance of the system. If excessive temperatures cause the system to
perform in an unacceptable manner and/or the temperatures cannot be
controlled to acceptable limits, then the cask shall be unloaded within the
time period as determined by the analysis.

The temperature rise shall be measured and recorded daily following DSC
insertion until equilibrium temperature is reached, 24 hours after
insertion, and again on a daily basis after insertion into the HSM-Hor
following the occurrence of accident conditions. If the temperature rise is
within the specifications or the calculated value for a heat load less than
40.8 kWfor 24PTH-S or 24PTH-L DSC (or 24.0 kWfor 24PTH-S-LC
DSC) then the HSM-H and DSC are performing as designed to meet this
specification and no further maximum air exit temperature measurements
are required. Air temperatures must be measured in such a manner as to
obtain representative values of inlet and outlet air temperatures.
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Basis: The specified temperature rise is selected to ensure the fuel clad and
concrete temperatures are maintained at or below acceptable long-term
storage limits.
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1.2.9 Transfer Cask Alignment with HSM or HSM-H I

LimitlSpecification:

The cask must be aligned with respect to the HSM or HSM-H that the
longitudinal centerline of the DSC in the transfer cask is within ±1/8 inch
of its true position when the cask is docked with the HSM front access
opening.

Applicability:

Objective:

Action:

Surveillance:

This specification is applicable during the insertion and retrieval of all
DSCs.

To ensure smooth transfer of the DSC from the transfer cask to HSM or
HSM-H and back.

If the alignment tolerance is exceeded, the following actions should be
taken:

a. Confirm that the transfer system is properly configured.

b. Check and repair the alignment equipment.

c. Confirm the locations of the alignment targets on the transfer cask
and HSM or HSM-H.

Before initiating DSC insertion or retrieval, confirm the alignment.
Observe the transfer system during DSC insertion or retrieval to ensure
that motion or excessive vibration does not occur.

Basis: The basis for the true position alignment tolerance is the clearance
between the DSC shell, the transfer cask cavity, the HSM or HSM-H
access opening, and the DSC support rails inside the HSM or HSM-H.
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1.2.10 DSC Handling Height Outside the Spent Fuel Pool Building

Limit/Specification: 1. The loaded TC/DSC shall not be handled at a height greater than 80
inches outside the spent fuel pool building.

2. In the event of a drop of a loaded TC/DSC from a height greater than
15 inches: (a) fuel in the DSC shall be returned to the reactor spent
fuel pool; (b) the DSC shall be removed from service and evaluated
for further use; and (c) the TC shall be inspected for damage and
evaluated for further use.

Applicability:

Objective:

The specification applies to handling the TC, loaded with the DSC, on
route to, and at, the storage pad.

1. To preclude a loaded TC/DSC drop from a height greater than 80
inches.

2. To maintain spent fuel integrity, according to the spent fuel
specification for storage, continued confinement integrity, and DSC
functional capability, after a tip-over or drop of a loaded DSC from a
height greater than 15 inches.

Surveillance: In the event of a loaded TC/DSC drop accident, the system will be
returned to the reactor fuel handling building, where, after the fuel has
been returned to the spent fuel pool, the DSC and TC will be inspected
and for future use.

Basis: The NRC evaluation of the TC/DSC drop analysis concurred that drops up
to 80 inches, of the DSC inside the TC, can be sustained without
breaching the confinement boundary, preventing removal of spent fuel
assemblies, or causing a criticality accident. This specification ensures
that handling height limits will not be exceeded in transit to, or at the
storage pad. Acceptable damage may occur to the TC, DSC, and the fuel
stored in the DSC, for drops of height greater than 15 inches. The
specification requiring inspection of the DSC and fuel following a drop of
15 inches or greater ensures that the spent fuel will continue to meet the
requirements for storage, the DSC will continue to provide confinement,
and the TC will continue to provide its design functions of DSC transfer
and shielding.
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1.2.11 Transfer Cask Dose Rates with a Loaded 24P, 52B, 61BT, or 32PT DSC

Limit/Specification:
Dose rates from the transfer cask shall be limited to levels which are less
than or equal to:

a. 200 mrem/hr at 3 feet with water in the DSC cavity.

b. 500 mrem/hr at 3 feet without water in the DSC cavity.

Applicability: This specification is applicable to the transfer cask containing a loaded
24P, 52B, 61BT, or 32PT DSC.

Objective: The dose rate is limited to this value to ensure that the DSC has not been
inadvertently loaded with fuel not meeting the specifications in
Section 1.2.1 and to maintain dose rates as-low-as-is-reasonably
achievable during DSC transfer operations.

Action: If specified dose rates are exceeded, place temporary shielding around
affected areas of transfer cask and review the plant records of the fuel
assemblies which have been placed in DSC to ensure they conform to the
fuel specifications of Section 1.2.1. Submit a letter report to the NRC
within 30 days summarizing the action taken and the results of the
surveillance, investigation and findings. The report must be submitted
using instructions in 10 CFR 72.4 with a copy sent to the administrator of
the appropriate NRC regional office.

Surveillance: The dose rates should be measured as soon as possible after the transfer
cask is removed from the spent fuel pool.

Basis: The basis for this limit is the shielding analysis presented in Section 7.0,
Appendix J, Appendix K and Appendix M of the FSAR.
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1.2.11la Transfer Cask Dose Rates with a Loaded 24PHB DSC

Limit/Specification:
Dose rates from the transfer cask shall be limited to levels which are less
than or equal to:

a. 1700 mrem/hr at 3 feet from the top of the Cask at the cover plate
edge with water in the DSC cavity.

b. 500 mrem/hr at 3 feet radially from the Cask surface without water in
the DSC cavity.

Applicability: This specification is applicable to the transfer cask containing a loaded
24PHB DSC.

Objective: The dose rate is limited to this value to ensure that the DSC has not been
inadvertently loaded with fuel not meeting the specifications in
Section 1.2.1 and to maintain dose rates as-low-as-is-reasonably
achievable during DSC transfer operations.

Action: If specified dose rates are exceeded, place temporary shielding around
affected areas of transfer cask and review the plant records of the fuel
assemblies which have been placed in DSC to ensure they conform to the
fuel specifications of Section 1.2.1. Submit a letter report to the NRC
within 30 days summarizing the action taken and the results of the
surveillance, investigation and findings. The report must be submitted
using instructions in 10 CFR 72.4 with a copy sent to the administrator of
the appropriate NRC regional office.

Surveillance: The dose rates should be measured as soon as possible after the transfer
cask is removed from the spent fuel pool.

Basis: The basis for this limit is the shielding analysis presented in Appendix N
of the FSAR.
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1.2.11b Transfer Cask Dose Rates with a Loaded 24PTH-S or 24PTH-L DSC

LimitlSpecification:
Dose rates from the transfer cask shall be limited to levels which are less
than or equal to:

a. 500 mrem/hr at 3feetfrom the top of the Cask at the cover plate edge
with water in the DSC cavity.

b. 600 mrem/hr at 3 feet radially from the Cask surface without water in
the DSC cavity.

Applicability: This specification is applicable to the transfer cask containing a loaded
24PTH-S or 24PTH-L DSC.

Objective: The dose rate is limited to this value to ensure that the DSC has not been
inadvertently loaded with fuel not meeting the specifications in
Section 1.2.1 and to maintain dose rates as-low-as-is-reasonably
achievable during DSC transfer operations.

Action: If specified dose rates are exceeded, place temporary shielding around
affected areas of transfer cask and review the plant records of thefuel
assemblies which have been placed in DSC to ensure they conform to the
fuel specifications of Section 1.2.1. Submit a letter report to the NRC
within 30 days summarizing the action taken and the results of the
surveillance, investigation andfindings. The report must be submitted
using instructions in 10 CFR 72.4 with a copy sent to the administrator of
the appropriate NRC regional office.

Surveillance: The dose rates should be measured as soon as possible after the transfer
cask is removedfrom the spentfuelpool.

Basis: The basis for this limit is the shielding analysis presented in Appendix P of
the FSAR.
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1.2.11c Transfer Cask Dose Rates with a Loaded 24PTH-S-LC DSC

Limit/Specification:
Dose rates from the transfer cask shall be limited to levels which are less
than or equal to:

a. 20 mrem/hr at 3 feetfrom the top of the Caskat the cover plate edge
with water in the DSC cavity.

b. 250 mrem/hr at 3 feet radially from the Cask surface without water in
the DSC cavity.

Applicability: This specification is applicable to the transfer cask containing a loaded
24PTH-S-LC DSC.

Objective: The dose rate is limited to this value to ensure that the DSC has not been
inadvertently loaded with fuel not meeting the specifications in
Section 1.2.1 and to maintain dose rates as-low-as-is-reasonably
achievable during DSC transfer operations.

Action: If specified dose rates are exceeded, place temporary shielding around
affected areas of transfer cask and review the plant records of thefuel
assemblies which have been placed in DSC to ensure they conform to the
fuel specifications of Section 1.2.1. Submit a letter report to the NRC
within 30 days summarizing the action taken and the results of the
surveillance, investigation andfindings. The report must be submitted
using instructions in 10 CFR 72.4 with a copy sent to the administrator of
the appropriate NRC regional office.

Surveillance: The dose rates should be measured as soon as possible after the transfer
cask is removed from the spentfuelpool.

Basis: The basis for this limit is the shielding analysis presented in Appendix P of
the FSAR.
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1.2.12 Maximum DSC Removable Surface Contamination

Limit/Specification:

2,200 dpm/l 00 cm2 for beta-gamma sources
220 dpm/100 cm2 for alpha sources.

Applicability:

Objective:

This specification is applicable to all DSCs.

To ensure that release of non-fixed contamination above accepted limits
does not occur.

Action:If the required limits are not met:

a. Flush the DSC/transfer cask annulus with demineralized water and
repeat surface contamination surveys of the DSC upper surface.

b. If contamination of the DSC cannot be reduced to an acceptable level
by this means, direct surface cleaning techniques shall be used
following removal of the fuel assemblies from the DSC and removal
of the DSC from the transfer cask.

c. Check and replace the DSC/transfer cask annulus seal to ensure
proper installation and repeat canister loading process.

Surveillance: Following placement of each loaded DSC/transfer cask into the cask
decontamination area, fuel pool water above the top shield plug shall be
removed and the top region of the DSC and cask shall be decontaminated.
A contamination survey of the upper 1 foot of the DSC shall be taken.

I
Basis: This non-fixed contamination level is consistent with the requirements of

10 CFR 71.87(i)(1) and 49 CFR 173.443, which regulate the use of spent
fuel shipping containers. Consequently, these contamination levels are
considered acceptable for exposure to the general environment. This level
will also ensure that contamination levels of the inner surfaces of the HSM
and potential releases of radioactive material to the environment are
minimized.
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1.2.13 TC/DSC Lifting Heights as a Function of Low Temperature and Location

Limit/Specification: 1. No lifts or handling of the TC/DSC at any height are permissible at
DSC basket temperatures below -20'F inside the spent fuel pool
building.

2. The maximum lift height of the TC/DSC shall be 80 inches if the
basket temperature is below 00F but higher than -20'F inside the
spent fuel pool building.

3. No lift height restriction is imposed on the TC/DSC if the basket
temperature is higher than 00F inside the spent fuel pool building.

4. The maximum lift height and handling height for all transfer
operations outside the spent fuel pool building shall be 80 inches and
the basket temperature may not be lower than 00F.

Applicability: These temperature and height limits apply to lifting and transfer of all
loaded TC/DSCs inside and outside the spent fuel pool building.

The requirements of 10 CFR Part 72 apply outside the spent fuel building.
The requirements of 10 CFR Part 50 apply inside the spent fuel pool
building.

Objective: The low temperature and height limits are imposed to ensure that brittle
fracture of the ferritic steels, used in the TC trunnions and shell and in the
DSC basket, does not occur during transfer operations.

Action: Confirm the basket temperature before transfer of the TC. If calculation
or measurement of this value is available, then the ambient temperature
may conservatively be used.

Surveillance: The ambient temperature shall be measured before transfer of the
TC/DSC.

Bases: The basis for the low temperature and height limits is ANSI N14.6-1986
paragraph 4.2.6 which requires at least 401F higher service temperature
than nil ductility transition (NDT) temperature for the TC. In the case of
the standardized TC, the test temperature is -40'F; therefore, although the
NDT temperature is not determined, the material will have the required
40'F margin if the ambient temperature is 00F or higher. This assumes the
material service temperature is equal to the ambient temperature.

The basis for the low temperature limit for the DSC is NUREG/CR-18 15.
The basis for the handling height limits is the NRC evaluation of the
structural integrity of the DSC to drop heights of 80 inches and less.
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1.2.14 TC/DSC Transfer Operations at High Ambient Temperatures

Limit/Specification: 1. The ambient temperature for transfer operations of a loaded TC/DSC
shall not be greater that I 000F (when cask is exposed to direct
insolation).

2. For transfer operations when ambient temperatures exceed 100lF, a
solar shield shall be used to provide protection against direct solar
radiation.

Applicability:

Objective:

This ambient temperature limit applies to all transfer operations of loaded
TC/DSCs outside the spent fuel pool building.

The high temperature limit (1000F) is imposed to ensure that:

1. The fuel cladding temperature limit is not exceeded,

2. The solid neutron shield material temperature limit is not exceeded,
and

3. The corresponding TC cavity pressure limit is not exceeded.

Action: Confirm what the ambient temperature is and provide appropriate solar
shade if ambient temperature is expected to exceed 1007F.

Surveillance: The ambient temperature shall be measured before transfer of the
TC/DSC.

Bases: For the NUHOMS®-24P, 52B and 61BT systems, the basis for the high
temperature limit is PNL-6189 (Reference 1) for the fuel clad limit, the
manufacturer's specification for neutron shield, and the design basis
pressure of the TC internal cavity pressure. For the NUHOMSO-32PT,
24PHB and 24PTH systems, the fuel cladding limits are based on ISG-11, I
Revision 2 (Reference 3).
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1.2.15 Boron Concentration in the DSC Cavity Water for the 24-P Design Only

Limit/Specification:

The DSC cavity shall be filled only with water having a boron
concentration equal to, or greater than:

1) 2,000 ppm for fuel with an equivalent unirradiated enrichment of less
than or equal to 1.45 wt. % U-235 per Figure 1-1.

2) 2,350 ppm for fuel with an equivalent unirradiated enrichment of
greater than 1.45 wt. % U-235 per Figure 1-1.

Applicability: This limit applies only to the standardized NUHOMSa-24P design. No
boration in the cavity water is required for the standardized NUHOMSO-
52B or NUHOMS®-61BT system since that system uses fixed absorber
plates.

Objective: 1) To ensure a subcritical configuration is maintained in the case of
accidental loading of the DSC with unirradiated fuel.

2) To ensure a subcritical configuration is maintained in the case of
loading of the DSC with fuel with an equivalent unirradiated
enrichment of greater than 1.45 wt. % U-235.

If the boron concentration is below the required weight percentage
concentration (gin boron/106 gm water), add boron and re-sample, and test
the concentration until the boron concentration is shown to be greater than
that required.

Action:

Surveillance: Written procedures shall be used to independently determine (two samples
analyzed by different individuals) the boron concentration in the water
used to fill the DSC cavity.

1. Within 24 hours before insertion of the first fuel assembly into the
DSC, the dissolved boron concentration in water in the spent fuel
pool, and in the water that will be introduced in the DSC cavity, shall
be independently determined (two samples chemically analyzed by
two individuals).

I

2. Within 24 hours before flooding the DSC cavity for unloading the fuel I
assemblies, the dissolved boron concentration in water in the spent
pool, and in the water that will be introduced into the DSC cavity,
shall be independently determined (two samples analyzed chemically
by two individuals).
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3. The dissolved boron concentration in the water shall be reconfirmed at
intervals not to exceed 48 hours until such time as the DSC is removed
from the spent fuel pool or the fuel has been removed from the DSC.

Bases: 1) The required boron concentration is based on the criticality analysis
for an accidental misloading of the DSC with unburned fuel,
maximum enrichment, and optimum moderation conditions.

3) The required boron concentration is based on the criticality analysis
for loading of the DSC with unirradiated fuel, maximum enrichment,
and optimum moderation conditions.
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1.2.1 5a Boron Concentration in the DSC Cavity Water for the 32PT Design Only

Limit/Specification:
The DSC cavity shall be filled only with water having a boron
concentration equal to, or greater than 2500 ppm.

Applicability: This limit applies only to the standardized NUHOMSO- 32PT design.

Objective: To ensure a subcritical configuration is maintained in the case of loading
of the DSC with design basis fuel.

Action: If the boron concentration is below the required weight percentage
concentration (gin boron/I 06 gm water), add boron and re-sample, and test
the concentration until the boron concentration is shown to be greater than
that required.

Surveillance: Written procedures shall be used to independently determine (two samples
analyzed by different individuals) the boron concentration in the water
used to fill the DSC cavity.

1. Within 24 hours before insertion of the first fuel assembly into the
DSC, the dissolved boron concentration in water in the spent fuel
pool, and in the water that will be introduced in the DSC cavity, shall
be independently determined (two samples chemically analyzed by
two individuals).

2. Within 24 hours before flooding the DSC cavity for unloading the fuel |
assemblies, the dissolved boron concentration in water in the spent
pool, and in the water that will be introduced into the DSC cavity,
shall be independently determined (two samples analyzed chemically
by two individuals).

3. The dissolved boron concentration in the water shall be reconfirmed at
intervals not to exceed 48 hours until such time as the DSC is removed
from the spent fuel pool or the fuel has been removed from the DSC.

Bases: The required boron concentration is based on the criticality analysis
presented in Appendix M of this FSAR for loading of the DSC with
unirradiated fuel, maximum enrichment, and optimum moderation
conditions.
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1.2.15b Boron Concentration in the DSC Cavity Water for the 24PHB Design Only

Limit/Specification:
* The DSC cavity shall be filled only with water having a boron

concentration equal to, or greater than 2,350 ppm for enrichment of less
than or equal to 4.0 wt. % U-235 based on the spent fuel assembly with
the maximum initial enrichment in the DSC.

* The DSC cavity shall be filled only with water having a minimum boron
concentration per Figure 1-10 for initial enrichment of greater than or
equal to 4.0 wt. % U-235 based on the spent fuel assembly with the
maximum initial enrichment in the DSC.

Applicability: This limit applies only to the standardized NUHOMS,0-24PHB design.

Objective: To ensure a subcritical configuration is maintained in the case of
accidental loading of the DSC with unirradiated fuel.

Action: If the boron concentration is below the required weight percentage
concentration (gm boron/I 06 gm water), add boron and re-sample, and test
the concentration until the boron concentration is shown to be greater than
that required.

Surveillance: Written procedures shall be used to independently determine (two samples
analyzed by different individuals) the boron concentration in the water
used to fill the DSC cavity.

1. Within 24 hours before insertion of the first fuel assembly into the DSC,
the dissolved boron concentration in water in the spent fuel pool, and in
the water that will be introduced in the DSC cavity, shall be independently
determined (two samples chemically analyzed by two individuals).

2. Within 24 hours before flooding the DSC cavity for unloading the fuel
assemblies, the dissolved boron concentration in water in the spent pool,
and in the water that will be introduced into the DSC cavity, shall be
independently determined (two samples analyzed chemically by two
individuals).

3. The dissolved boron concentration in the water shall be reconfirmed at
intervals not to exceed 48 hours until such time as the DSC is removed
from the spent fuel pool or the fuel has been removed from the DSC.

The required boron concentration is based on the criticality analysis for
loading of the DSC with unirradiated fuel, initial enrichment, and
optimum moderation conditions.

I

I

Bases:
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1.2.15c Boron Concentration in the DSC Cavity Waterfor the 24PTHDesign Only

Limit/Specification:
* The DSC cavity shall only be filled with water having a minimum boron

concentration which meets the requirements of Table 1-ip, when loading
intactfuel. Table 1-Jp lists the minimum soluble boron concentration as a
function of the fuel assembly class, DSC basket type and the
corresponding assembly average initial enrichment values.

* The DSC cavity shall only be filled with water having a minimum boron
concentration which meets the requirements of Table 1-lq, when loading
damaged fuel. Table J-lq lists the minimum soluble boron concentration
as a function of the fuel assembly class, DSC basket type, the maximum
number of damaged fuel assemblies allowed and the corresponding
maximum assembly average initial enrichment values.

Applicability: This limit applies only to the NUHOMS@-24PTH design.

Objective: To ensure a subcritical configuration is maintained in the case of
accidental loading of the DSC with unirradiatedfuel.

Action: If the boron concentration is below the required weight percentage
concentration (gm boron/lO 6 gm water), add boron and re-sample, and
test the concentration until the boron concentration is shown to be greater
than that required.

Surveillance: Written procedures shall be used to independently determine (two samples
analyzed by different individuals) the boron concentration in the water
used tofill the DSC cavity.

1. Within 24 hours before insertion of thefirstfuel assembly into the DSC,
the dissolved boron concentration in water in the spent fuel pool, and in
the water that will be introduced in the DSC cavity, shall be independently
determined (two samples chemically analyzed by two individuals).

2. Within 24 hours beforeflooding the DSC cavity for unloading the fuel
assemblies, the dissolved boron concentration in water in the spent pool,
and in the water that will be introduced into the DSC cavity, shall be
independently determined (two samples analyzed chemically by two
individuals).

3. The dissolved boron concentration in the water shall be reconfirmed at
intervals not to exceed 48 hours until such time as the DSC is removed
from the spent fuel pool or the fuel has been removedfrom the DSC.

The required boron concentration is based on the criticality analysis in
FSAR Appendix Pfor loading of the DSC with unirradiatedfuel, initial
enrichment, and optimum moderation conditions.

Bases:
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1.2.16 Provision of TC Seismic Restraint Inside the Spent Fuel Pool Building as a Function of
Horizontal Acceleration and Loaded Cask Weight

Limit/Specification:

Seismic restraints shall be provided to prevent overturning of a loaded TC
during a seismic event if a certificate holder determines that the horizontal
acceleration is 0.40 g or greater. The determination of horizontal
acceleration acting at the center of gravity (CG) of the loaded TC must be
based on a peak horizontal ground acceleration at the site, but shall not
exceed 0.25 g.

Applicability: This condition applies to all TCs which are subject to horizontal
accelerations of 0.40 g or greater.

Objective: To prevent overturning of a loaded TC inside the spent fuel pool building.

Action: Determine what the horizontal acceleration is for the TC and determine if
the cask weight is less than 190 kips.

Surveillance: Determine need for TC restraint before any operations inside the spent
fuel pool building.

Bases: Calculation of overturning and restoring moments.
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1.2.17 61BT DSC Vacuum Drying Duration Limit

Limit/Specifications:

Time limit for duration of Vacuum Drying is 96 hours after completion of
61BT DSC draining.

Applicability:

Objective:

Action:

This specification is only applicable to a 61BT DSC with greater than 17.6
kW heat load.

To ensure that 61BT DSC basket structure does not exceed 8001F.

1. If the DSC vacuum drying pressure limit of Technical Specification
1.2.2 cannot be achieved at 72 hours after completion of DSC
draining, the DSC must be backfilled with 0.1 atm or greater helium
pressure within 24 hours.

2. Determine the cause of failure to achieve the vacuum drying pressure
limit as defined in Technical Specification 1.2.2.

3. Initiate vacuum drying after actions in Step 2 are completed or unload
the DSC within 30 days.

Surveillance: No maintenance or tests are required during the normal storage.
Monitoring of the time duration during the vacuum drying operation is
required .

Bases: The time limit of 96 hours was selected to ensure that the temperature
within the DSC is within the design limits during vacuum drying.
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1.2.17a 32PT DSC Vacuum Drying Duration Limit

Limit/Specifications:

1. The limit for duration of Vacuum Drying is 31 hrs for a 32PT DSC
with a heat load greater than 8.4 kW and up to 24 kW after initiation of
vacuum drying.

2. The limit for duration of Vacuum Drying is 36 hrs for a 32PT DSC
with a heat load of up to 8.4 kW after initiation of vacuum drying.

Applicability: This specification is applicable to a 32PT DSC with heat load as described
above.

Objective: To ensure the fuel cladding temperature in the 32PT DSC does not exceed
7520F during drying and also to meet the thermal cycling limit of 11 70F
during drying, helium backfilling and transfer operations.

Action: 1. If the DSC vacuum drying pressure limit of Technical Specification
1.2.2 cannot be achieved at the specified time limits after initiation of
vacuum drying, the DSC must be backfilled with 0.1 atm or greater
helium pressure within 2 hours.

2. Determine the cause of failure to achieve the vacuum drying pressure
limit as defined in Technical Specification 1.2.2.

3. Initiate vacuum drying after actions in Step 2 are completed or unload
the DSC within 30 days.

Surveillance: No maintenance or tests are required during the normal storage.
Monitoring of the time duration during the vacuum drying operation is
required.

Bases: The time limits for the 32PT DSC were selected to ensure that the
maximum cladding temperature is within the acceptable limit of 7520F
during vacuum drying. These time limits also ensure that the cladding
temperature meets the thermal cycling criteria of 1 170F during drying,
helium backfilling and transfer operations.
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1.2.17b 24PHB DSC Vacuum Drying Duration Limit

Limit/Specifications:

1. The limit for duration of Vacuum Drying is 29 hrs for a 24PHB DSC
with a heat load greater than 12.0 kW and up to 24 kW after initiation
of vacuum drying.

2. The limit for duration of Vacuum Drying is 32 hrs for a 24PHB DSC
with a heat load of up to 12.0 kW after initiation of vacuum during.

Applicability:

Objective:

Action:

This specification is applicable to a 24PHB DSC with heat load as
described above.

To ensure the fuel cladding temperature in the 24PHB DSC does not
exceed 7520F during drying and also to meet the thermal cycling limit of
11 70F during drying, helium backfilling and transfer operations.

1. If the DSC vacuum drying pressure limit of Technical Specification
1.2.2 cannot be achieved at the specified time limits after initiation of
vacuum drying, the DSC must be backfilled with 0.1 atm or greater
helium pressure within 2 hours.

2. Determine the cause of failure to achieve the vacuum drying pressure
limit as defined in Technical Specification 1.2.2.

3. Initiate vacuum drying after actions in Step 2 are completed or unload
the DSC within 30 days.

Surveillance: No maintenance or tests are required during the normal storage.
Monitoring of the time duration during the vacuum drying operation is
required.

Bases: The time limit for the 24PHB DSC were selected to ensure that the
maximum cladding temperature is within the acceptable limits of 7520F
during vacuum drying. These time limits also ensure that the cladding
temperature meets the thermal cycling criteria of 11 70F during drying,
helium backfilling and transfer operations.
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1.2.17c 24PTH DSC Vacuum Drying Duration Limit

Limit/Specifications:

1. The time duration of Vacuum Dryingfor a 24PTH DSCfollowing
blowdown completion using air or nitrogen shall be less than or equal
to:

* 17 hours for Heat Load Configuration No.1, 2 and 3
* 23 hours for Heat Load Configuration No. 4
* 26 hours for Heat Load Configuration No. 5

2. No time limits apply for vacuum drying of 24PTHDSC if helium is
usedfor blowdown.

Applicability: This specification is applicable to a 24PTHDSC with heat load
confi guration following blowdown using air or nitrogen as described
above.

Objective: To ensure thefuel cladding temperature in the 24PTHDSC does not
exceed 7S20 F during drying and also to meet the thermal cycling limit of
11 7F during drying, helium backfilling and transfer operations.

Action: 1. If the DSC vacuum drying pressure limit of Technical Specification
1.2.2 cannot be achieved at the specified time limits after initiation of
vacuum drying, the DSC must be backfilled with 0.1 atm or greater
helium pressure within 2 hours.

2. Determine the cause offailure to achieve the vacuum drying pressure
limit as defined in Technical Specification 1.2.2.

3. Initiate vacuum drying after actions in Step 2 are completed or
unload the DSC within 30 days.

Surveillance: No maintenance or tests are required during the normal storage.
Monitoring of the time duration during the vacuum drying operation is
required.

Bases: The time limitfor the 24PTH DSC were selected to ensure that the
maximum cladding temperature is within the acceptable limits of 7527F
during vacuum drying. These time limits also ensure that the cladding
temperature meets the thermal cycling criteria of 117 Fduring drying,
helium backflling and transfer operations.
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1.2.18 Time Limitfor Completion of24PTHDSC Transfer Operation

Limit Specification:

The time limitfor completion of transfer of a loaded and welded 24PTH
DSC with a heat load greater than 24.0 kWfrom the cask handling area to
the HSM-H is dependent on the heat load as follows:

* 9.5 hours for a DSC with a heat load greater than 31.2 kWbut less
than or equal to 40.8 kWwith basket types 1A, 1B or IC.

* 25 hours for a DSC with a heat load greater than 24.0 kWbut less
than or equal to 31.2 kWwith a basket type 2A, 2B or 2C (without
aluminum inserts).

* No time limits applyfor a 24PTHDSC with a heat load greater
than 24.0 kWbut less than or equal to 31.2 kW, with a basket type
IA, 1B, or IC (with aluminum inserts).

Applicability: This specification is only applicable to a 24PTH-S or 24PTH-L DSC when
transferred in OS197FC cask with heat loads greater than 24.0 kW. The
time limit is defined as the time elapsed after the initiation of draining of
CaskIDSC annulus water and bolting of the transfer cask top cover plate
until it is unboltedfor insertion of the DSC into the HSM-H.

Objective: To ensure that the fuel cladding temperatures in the 24PTHDSC do not
exceed 752TF during transfer operations.

Actions: Initiate one of the following corrective actions within two hours if
specified time limits are exceeded.

1. Complete the transfer of the DSCfrom the transfer cask to the
HSM-H, or

2. If the transfer cask is in the cask handling area in a vertical
orientation, unbolt the cask top cover plate andfill the cask/DSC
annulus with clean water, or

3. If the cask is in a horizontal orientation on the transfer skid, then
initiate air circulation in the Cask'DSC annulus by starting one of
the blowers provided on the cask transfer skid, or

4. Initiate appropriate external cooling of the cask outer surface by
other means to limit the temperature increase or return the cask to
the cask handling area, unbolt the cask top cover plate and fill the
cask/DSC annulus with clean water.

Surveillance: Monitoring of the time duration following the completion of the DSC
sealing until the completion of unbolting of the transfer cask top plate is
required.

A-104



Bases: The required time limit is based on the transient thermal analysis
presented in Appendix P of the FSAR for the transfer of the 24PTHDSC.
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1.3 Surveillance and Monitoring

One of the two alternate surveillance activities listed below (1.3.1 or 1.3.2) shall be performed
for monitoring the HSM or HSM-Hthermalperformance.

1.3.1 Visual Inspection of HSM or HSM-H Air Inlets and Outlets (Front Wall and Roof
Birdscreen)

Limit/Surveillance:
A visual surveillance of the exterior of the air inlets and outlets shall be
conducted daily. In addition, a close-up inspection shall be performed to
ensure that no materials accumulate between the modules to block the air
flow.

Objective: To ensure that HSM or HSM-H air inlets and outlets are not blocked for
more than 40 hours to prevent exceeding the allowable HSM or HSM-H
concrete and or the fuel cladding temperatures.

Applicability: This specification is applicable to all HSMs or HSM-Hs loaded with a
DSC loaded with spent fuel.

Action: If the surveillance shows blockage of air vents (inlets or outlets), they
shall be cleared. If the screen is damaged, it shall be replaced.

Basis: The concrete temperature could exceed 350'F in the accident
circumstances of complete blockage of all vents if the period exceeds
approximately 40 hoursfor HSM. Concrete temperatures over 3500F in
accidents (without the presence of water or steam) can have uncertain
impact on concrete strength and durability. A conservative analysis
(adiabatic heat case) of complete blockage of all air inlets or outlets
indicates that the concrete can reach the accident temperature limit of
350'F in the time periods specifiedfor HSM. For HSM-H, the time period
specified ensures that blockage will not existfor periods longer than that
assumed in the Safety analysis presented in Appendix P of the FSAR At
the 40 hour time limit, the fuel cladding temperature remains well below
the accident limit of 1 058TF.
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1.3.2 HSM or HSM-H Thermal Performance

Surveillance: Verify a temperature measurement of the thermal performance, for each
HSM or HSM-H, on a daily basis. The temperature measurement could
be any parameter such as (1) a direct measurement of the HSM or HSM-H
temperatures, (2) a direct measurement of the DSC temperatures, (3) a
comparison of the inlet and outlet temperature difference to predicted
temperature differences for each individual HSM or HSM-H, or (4) other
means that would identify and allow for the correction of off-normal
thermal conditions that could lead to exceeding the concrete and fuel clad
temperature criteria. If air temperatures are measured, they must be
measured in such a manner as to obtain representative values of inlet and
outlet air temperatures. Also due to the proximity of adjacent HSM or
HSM-H modules, care must be exercised to ensure that measured air
temperatures reflect only the thermal performance of an individual
module, and not the combined performance of adjacent modules.

Action: If the temperature measurement shows a significant unexplained
difference, so as to indicate the approach of materials to the concrete or
fuel clad temperature criteria, take appropriate action to determine the
cause and return the canister to normal operation. If the measurement or
other evidence suggests that the concrete accident temperature criteria
(350TF) has been exceeded for more than 24 hours, the HSM or HSM-H
must be removed from service unless the licensee can provide test results
in accordance with ACI-349, appendix A.4.3, demonstrating that the
structural strength of the HSM or HSM-H has an adequate margin of
safety.

Basis: The temperature measurement should be of sufficient scope to provide the
licensee with a positive means to identify conditions which threaten to
approach temperature criteria for proper HSM or HSM-H operation and
allow for the correction of off-normal thermal conditions that could lend
to exceeding the concrete and fuel clad temperature criteria.
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Table 1.3.1
Summary of Surveillance and Monitoring Requirements

Surveillance or Monitoring Period Reference Section

1. Fuel Specification PL 1.2.1

2. DSC Vacuum Pressure During Drying L 1.2.2

3. DSC Helium Backfill Pressure L 1.2.3 or 1.2.3a

4. DSC Helium Leak Rate of Inner Seal Weld L 1.2.4 or 1.2.4a

5. DSC Dye Penetrant Test of Closure Welds L 1.2.5

6. DELETED _

1.2.7 or 1.2.7a, or
7. HSM or HSM-H Dose Rates L 1.2.7b or 1.2.7c or

1.2.7d
8. HSM or HSM-H Maximum Air Exit Temperature 24 hrs 1.2.8 or 1.2.8a

9. TC Alignment with HSM or HSM-H S 1.2.9

10. DSC Handling Height Outside Spent Fuel Pool Building AN 1.2.10

1.2.11 or 1.2.1la
11. Transfer Cask Dose Rates L or 1.2.1lb or

1.2.11c

12. Maximum DSC Removable Surface Contamination L 1.2.12

13. TC/DSC Lifting Heights as a Function of Low 1.2.13
Temperature and Location

14. TCIDSC Transfer Operations at High Ambient L 1.2.14
Temperatures

1.2.15, or 1.2.15a,
15. Boron Concentration in DSC Cavity Water PL or 1.2.15b or

1.2.15c
16. Provision of TC Seismic Restraint Inside the Spent Fuel

Pool Building as a Function of Horizontal Acceleration PL 1.2.16
and Loaded Cask Weight

1.2.17 or 1.2.17a,
17. Vacuum Drying Duration Limits L or 1.2.17b, or

1.2.1 7c

18. 24PTHDSC Transfer l7me L 1.2.18

19. Visual Inspection of HSM or HSM-H Air Inlets and D 1.3.1 or 1.3.2
Outlets or HSM or HSM-H Thermal Performance

LEGEND
PL .. Prior to Loading
L .. During loading and prior to movement to HSM or HSM-H pad
24 hras......... Time following DSC insertion to HSM or HSM-H
S .. Prior to movement of DSC to or from HSM or HSM-H
AN .. As necessary

K...' D .. Daily (24 hour frequency)

I
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ATTACHMENT C

NUHOMSe FSAR Revision 6 Changed Pages

Listed below are the affected NUHOMSO FSAR Revision 6 pages due to the addition of
the NUHOMS'-24PTH System to the Standardized NUHOMS System:

* Page 1.1-2

* Page 1.1-3a (New Page)

* Page 1.1-3

* New Appendix P (Chapters P1 through P.14)

August 2003
Revision 0 72-1004 Amendment No. 8 Page C.O



Amendment No. 3 to CoC 1004, approved on September 12, 2001, authorizes the addition of the
NUHOMS®-61BT DSC to the standardized NUHOMSO system. The NUHOMSI'@-61BT DSC is
designed to store 61 intact BWR fuel assemblies and meets the storage and transportation
requirements of 1OCFR72 and 1OCFR71, respectively. A detailed description of the authorized
contents and supporting safety analyses for this system are provided in Appendix K.

TN has added NUHOMS@-24PT2 DSC to the standardized NUHOMSO system. The
NUHOMS0-24PT2 DSC is a modified version of the NUHOMS'R-24P DSC, designed to store 24
intact PWR fuel assemblies with or without BPRAs. This DSC meets the storage and
transportation requirements of IOCFR72 (CoC 1004) and IOCFR71 (CoC 9255), respectively. A
detailed description of the authorized contents and supporting safety analyses for this system are
provided in Appendix L.

Revision 6 adds enhanced versions of the standardized HSM and transfer cask, designated as
HSM Model 102 and OS197H, respectively, to the standardized NUHOMSe system.

Appendix B has been revised to include a validation of the fuel effective conductivity values
used in the standardized NUHOMSO thermal analysis against the NUHOMSP-7P test data.

Amendment No. 8 to CoC 1004 adds NUHOMSe-24PTH system to the standardized NUHOMSo
system. The NUHOMSO-24PTH system is designed to store a total of 24 intact (or up to 12
damaged and balance intact) PWR fuel assemblies with a maximum assembly average initial
enrichment of 5.0 wt. % U-235, a maximum assembly average burn up of 62 GWdWTU, and a
minimum cooling time of 3.0 years. Five heat load zoning configurations are authorized and the
system is designed to accommodate a decay heat load of up to 40.8 kWper DSC depending upon
the specific configuration selected.

The NUHOMS-24PTH system adds a new canister with three alternate configurations
(designated as DSC Type 24PTH-S, -24PTH-L or -24PTH-S-LC), a new module designated as
HSM-H, and a modified version of 0S19710S197H transfer cask designated as 0S197FC.

A general description of the 24PTH system, including drawings, authorized payload contents
and supporting safety analyses for this system are provided in Appendix P of the FSAR.

The remainder of this chapter provides a general overview of the standardized NUHOMSO
system and summarizes the contents of this FSAR.

NUH-003
Revision 6 Page 1.1-2 October 2001



1.1 Introduction

Chapters 1 through 8 and Appendices A through J of this FSAR provide the supporting licensing
basis for the standardized NUHOMS9-24P and -52B systems only. Appendix K of this document
addresses the addition of NUHOMSe-61BT DSC to the standardized NUHOMSo system.

Following the docketing of Revision 6 of this FSAR, TN has submitted additional applications for
amending CoC 1004 to enhance the capabilities of the standardized NUHOMS'o system. These
applications have either been approved or are currently in final rulemaking. A complete
description of the new systems addressed by these amendments including supporting safety
analysis are located within self contained Appendices to this FSAR as summarized in the
following Table:.

Amendment Location of
No Description Supporting

Licensing Basis

4 Addition of low burn up fuel to the contents of the NUHOMS- Chapter 3
24P DSC,

5 Addition of the 32PTDSC to the Standardized NUHOMS M
system.

6 Addition of the 24PHB DSC to the Standardized NUHOMS N
systemi

7 Addition of damnaged fuel to the contents of the 6JBTDSC. K
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Due to the unavailability of nuclear fuel reprocessing or a permanent geologic repository in the
United States (U.S.), long-term storage of spent fuel assemblies (SFAs) has become necessary.
To date, storage systems have, to a large extent, relied on the plant's spent fuel pools. However,
as existing pools have begun to approach their capacity (with high-density storage racks), out-of-
pool dry storage system designs have emerged. NUHOMS6 is a proven system for dry storage
which has been in use at reactor sites since March of 1989.

Figure 1.1-1, Figure 1.1-2 and Figure 1.1-3 show the primary components and arrangement of an
ISFSI utilizing the NUHOMSO system. The SFAs are loaded into the DSC (which is placed
inside the transfer cask) in the fuel pool at the reactor site. The transfer cask containing the
loaded DSC is removed from the pool and placed in the cask decon area where sealing, draining,
and drying operations are performed. The DSC cavity is then backfilled with helium. Multi-
layer, double seal welds at each end of the DSC and multi-layer circumferential and longitudinal
welds are utilized to assure that no leakage of helium can occur. The cask is then placed on a
transport trailer in the plant's fuel/reactor building and towed to the ISFSI located on-site. At the
ISFSI location, the loaded transfer cask is aligned with the HSM and the DSC is pushed out of
the transfer cask into the HSM using a hydraulic ram. Once inside the HSM, the DSC is in safe,
passive dry storage.

The various components of the NUHOMSO system (24P and 52B systems only) are further
described in Sections 1.2 and 1.3.

The design and the conservative generic analyses of the system components are described in
detail in the remainder of this FSAR. The principal design features of a NUHOMS0 ISFSI are:

1. Canisterized Spent Fuel in a Welded Containment Vessel Shielded by a Prefabricated
Concrete Module

This provides for a high integrity multiple barrier system to ensure the safe storage of
spent fuel which can be easily implemented by a licensee on a timely economical basis.

2. Horizontal Transfer of the DSC into and out of the HSM

This obviates the need for a critical heavy lift of the SFAs at the storage location (i.e.
away form the plant's safety-related systems), optimizes the amount of material required
for biological shielding, and results in a passive, low profile, impact-resistant storage
structure. This also provides a means for canister retrieval and eventual off-site shipment
in a compatible licensed shipping cask without future reliance on plant facilities.

3. Transport of the DSC from the fuel/reactor building to the HSM in a Shielded
Atmospheric On-site TC

This provides radiation shielding and structural protection for the DSC during the transfer
operation while providing passive heat removal for the canisterized spent fuel.

4. Shielded End Plug Assemblies on the DSC
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