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P.1 General Discussion

This Appendix to the NUHOMS?® Final Safety Analysis Report (FSAR) addresses the Important
to Safety aspects of adding the NUHOMS®-24PTH system to the Standardized NUHOMS®
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,

o A new 24PTH DSC basket design, which is provided with two alternate options: with
aluminum inserts (Type 1) or without aluminum inserts (Type 2) as shown in Figure
P.1-1. In addition, depending on the boron content in the basket poison plates, each
basket type is designated as Type A (low B10), Type B (moderate B10) or Type C
(high B10) which results in six different basket types (Type 1A, 1B, 1C, 2A, 2B, or
20),

. 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 0S197/0S197H Transfer Cask (TC) described in the FSAR, is provided with an
optional modified top lid to allow air circulation through the TC/DSC annulus during
transfer operations at certain heat loads when time limits for transfer operations
cannot be satisfied. The 0S197/0S197H TC with a modified top lid is designated as
OS197FC TC.

The 24PTH DSC is designed to accommodate up to 24 intact (or up to 12 damaged and balance
intact) PWR fuel assemblies, with characteristics as described in Chapter P.2. The 24PTH-S and
24PTH-L 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 0S197/0S197H or OS197FC TC depending upon the heat load.

The 24PTH-S-LC DSC is a modified version of 24PTH-S DSC, provided with thinner top and
bottom lead shield plugs instead of steel, resulting in a longer cavity length. This DSC type is
designed for a maximum heat load of 24 kW per DSC and may be stored in either the currently
licensed Standardized HSM Model 102, or in the new HSM-H, while the currently licensed
Standardized TC (with a solid neutron shield) is used for onsite transfer.

Fuel assemblies with Control Components are to be stored only in 24PTH-L and 24PTH-S-LC
DSC Types, due to their longer cavity length.
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These three alternate NUHOMS®-24PTH System configurations are summarized below:

Max. Heat
System 24PTH DSC Storage
. Basket Type Load (kW) Transfer Cask
Configuration Type per DSC Module
24PTH-S or o 40.8 0S197FC HSM-H
1 1A, 1B, or 1C
24PTHL® 31.2 0S197/0S197H | HSM-H
2 e | 2A. 2B, or2c® 312 | oste7FC HSM-H
Standardized TC
3 24PTH-S-LC! | 2A, 2B, or 2 240 | (solid neutron B Mo
shield) ) or HSM-

) Allows storage of Control Components
) With heat conductive aluminum inserts in the R45 basket transition rail
3 With no heat conductive aluminum inserts in the R45 basket transition rail

The NUHOMS®-24PTH system provides structural integrity, confinement, shielding, criticality
control and passive heat removal independent of any other facility structures or components.

The format of this Appendix follows the guidance provided in NRC Regulatory Guide 3.61 [1.1].
The analysis presented in this Appendix shows that the NUHOMS®-24PTH system meets all the
requirements of 10CFR72 [1.2]. A separate analysis will be submitted to address the safety
related aspects of transporting spent fuel in the NUHOMS®-24PTH DSC in accordance with
10CFR71 [1.3].

Several sections of this Appendix have been identified as “No change”. For these sections, the
description or analysis presented in the corresponding sections of the FSAR for the Standardized
NUHOMS?® system is also applicable to the 24PTH system. In addition, Tables and Figures
presented in the FSAR which remain unchanged due to the addition of the 24PTH system to the
Standardized NUHOMS® system are not repeated in this Appendix.

Note: References to sections or chapters within this Appendix are identified with a prefix P (e.g.,
Section P.2.3 or Chapter P.2). References to sections or chapters of the FSAR outside of this
Appendix (main body of the FSAR) are identified with the applicable FSAR section or chapter
number (e.g., Section 2.3 or Chapter 2). The references used in this appendix are identified as
[X.X] (e.g., [1.1] is reference 1.1 at the end of Section P.1).
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P.1.1 Introduction

The NUHOMS®-24PTH system is designed to store up to 24 intact (including reconstituted)
B&W 15x15, WE 17x17, CE 15x15, WE 15x15, 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 burnup of 62 GWd/MTU, and a minimum cooling
time of 3.0 years. The long cavity 24PTH-L and 24PTH-S-LC DSC types are also designed to
store up to 24 Control Components (CCs) which include Burnable Poison Rod Assemblies
(BPRAs), Thimble Plug Assemblies (TPAs), Control Rod Assemblies (CRAs), Axial Power
Shaping Rod Assemblies (APSRAS), Orifice Rod Assemblies (ORAs), and Neutron Source
Assemblies (NSAs). The design characteristics, including physical and radiological parameters
of the payload, are described in Chapter P.2.

Reconstituted assemblies containing up to 10 replacement stainless steel rods per assembly or
unlimited number of lower enrichment UQ, rods instead of Zircaloy clad enriched UQ; rods are
acceptable for storage in 24PTH DSC as intact fuel assemblies with a slightly longer cooling
time than that required for a standard assembly. The maximum number of reconstituted fuel
assemblies per DSC is four.

Provisions have been made for storage of up to 12 damaged fuel assemblies in lieu of an equal
number of intact assemblies in cells located at the outer edge of the 24PTH basket. Damaged
PWR fuel assemblies are assemblies containing missing or partial fuel rods or fuel rods with
known or suspected cladding defects greater hairline cracks or pinhole leaks. The DSC basket
cells which store damaged fuel assemblies are provided with top and bottom end caps to assure
retrievability.

The NUHOMS®-24PTH system consists of the following new or modified components:

. A 24PTH DSC, with three alternate configurations, described in detail in Section P.1.2,
provides confinement, an inert environment, structural support, and criticality control for
the 24 PWR fuel assemblies,

. A HSM-H module, described in Section P.1.2, is provided for environmental protection,
shielding and heat rejection during storage, and

) 0S197-FC transfer cask for onsite transfer of the 24PTH-S and 24PTH-L DSCs. The
NUHOMS®-24PTH-S and 24PTH-L DSCs with Types 1A, 1B, 1C baskets can also be
transferred in the 0S197/0S197H TCs if the total heat load is 31.2 kW or less.

In addition to these new or modified components listed above, the 24PTH-S-LC DSC requires
the use of the existing Standardized HSM Model 102 or the new HSM-H for storage and the
Standardized Transfer Cask for transfer.

The NUHOMS®-24PTH system requires the use of non-safety related auxiliary transfer
equipment described in Section 1.3.2.2 of the FSAR. There is no change to any of these items
except for the cask support skid. The cask support skid is modified by adding two industrial
grade motor driven redundant blowers with associated ductwork for connecting to the TC ram
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cover plate opening. This modification provides a reliable source of external air circulation for
the OS197FC TC.

Approval of the NUHOMS®-24PTH system components described in Chapter P.1.2 is sought
under the provisions of 10CFR 72, Subpart 1 for use under the general license provisions of
10CFR 72, Subpart K. The 24PTH system components are intended for storage on a reinforced
concrete pad.
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P.1.2 Gené€ral Description of the NUHOMS®-24PTH System

P.1.2.1 NUHOMS®-24PTH System Characteristics
P.1.2.1.1 NUHOMS®-24PTH DSC

Each NUHOMS®-24PTH DSC consists of a DSC shell assembly (cylindrical shell, canister
bottom and top cover plates and shield plugs or shield plug assemblies) and a basket assembly.
A sketch of the NUHOMS®-24PTH DSC components is shown in Figure P.1-1.

The 24PTH DSC is provided with three alternate configurations depending on the DSC shell
assembly length and DSC cavity length shown in Table P.1-1.

These three DSC design configurations allow flexibility to accommodate the payload fuel types
and control components described in Section P.2, and are compatible with the lifting capacity of
most of the fuel handling cranes in the United States. The key design parameters and estimated
weights of the NUHOMS®-24PTH DSC are listed in Table P.1-1.

The 24PTH DSC shell assembly geometry and the materials used for its fabrication are shown on
drawings NUH-24PTH-1001-SAR and NUH-24PTH-1002-SAR included in Section P.1.5.

The primary confinement boundary for the NUHOMS®-24PTH DSC consists of the DSC shell,
the top and bottom inner cover plates, (or the top and bottom inner cover plates of the shield plug
assemblies for the 24PTH-S-LC), the siphon and vent block, the siphon and vent port cover
plates, and the associated welds. Figure P.3.1-1 and Figure P.3.1-2 provide a pictorial
representation of the confinement boundary for the 24PTH DSC. The outer top cover plate and
associated welds form the redundant confinement boundary.

The cylindrical shell and the inner bottom cover plate boundary welds are fully compliant to
Subsection NB of the ASME Code [1.4] and are made during fabrication. The top closure
confinement welds are multi-layer welds applied after fuel loading and comply with the
requirements of the alternative ASME Code Case N-595-2. The outer top cover plate is welded
to the shell subsequent to the leak testing of the confinement boundary to the leak-tight criteria of
ANSI N14.5-1997 [1.5]. There are no credible accidents which could breach the confinement
boundary of the 24PTH DSC as documented in Chapter P.11.

The 24PTH DSC basket structure, shown schematically in Figure P.1-2, consists of 24 stainless
steel fuel tubes with the space between adjacent tubes sandwiched by aluminum and neutron
poison plates. The poison plates are made of either Borated aluminum or Metal Matrix
Composites (MMCs) or Boral® that provide the necessary criticality control. The aluminum
plates, together with the poison plates, provide a heat conduction path from the fuel assemblies
to the canister shell. Each fuel tube is welded together at selected elevations along the axial
length of the basket through stainless steel insert plates, which separate the aluminum and poison
plates arranged in an egg crate configuration. The transition rails provide the transition between
the rectangular basket structure the cylindrical DSC shell. There are 2 types of transition rails:
four R90 solid aluminum rails located at 0°, 90°, 180°, and 270° and eight R45 steel transition
rails located on both sides of 45°, 135°, 225°, and 275° locations inside the DSC cavity. The

August 2003
Revision 0 72-1004 Amendment No. 8 Page P.1-5



transition rails support the fuel tubes and transfer mechanical loads to the DSC shell. They also
provide the thermal conduction path from the basket assembly to the canister shell wall, making
the basket assembly efficient in rejecting heat from its payload. The nominal clear dimension of
each fuel tube opening is sized to accommodate the limiting assembly with sufficient clearance
around the fuel assembly.

The 24PTH DSC basket geometry and the materials used for its fabrication are shown on
drawings NUH-24PTH-1003-SAR and NUH-24PTH-1004-SAR, included in Section P.1.5.

During dry storage of the spent fuel in the NUHOMS®-24PTH system, no active systems are
required for the removal and dissipation of the decay heat from the fuel. The NUHOMS®-
24PTH DSC is designed to transfer the decay heat from the fuel to the canister body via the
basket and ultimately to the ambient via either the HSM-H in storage mode or the TCs in the
transfer mode.

Each canister is identified by a Mark Number, W—NUHOMS®-24PTH-X-Y-Z, where:

W is user specific designations;
X refers to the DSC Type as described previously (X =S or L or S-LC);
Y refers to the basket type (1A, 24, 1B, 2B, 1C or 2C) and

Z is a number corresponding to a specific canister.

P.1.2.1.2 NUHOMS®-HSM-H Module

The Standardized HSM Model 102 is described in Chapter 1 and in the drawings included in
Appendix E of the FSAR.

The HSM-H module design is similar to the design of HSM Model 102 with the following
features provided to improve the heat rejection and shielding capabilities:

e Use of a thicker roof with no uniform gap between the adjacent modules,

e Use of slotted plates and holes in the DSC support rails to increase airflow at the bottom
portion of canister,

¢ Increased height of the module to increase module cavity and stack height and to
minimize air flow resistance in the module cavity,

¢ Optimized DSC support structure to minimum airflow resistance.

¢ Use of finned side heat shields option for high heat loads to improve convection heat
transfer by increasing surface area of heat shield, and

¢ Use of louvered top heat shield to minimize airflow resistance.

Figure P.1-3 provides an overview of the module.
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Figure P.1-4 shows these features in a cross sectional view of the HSM-H. The key design
parameters and estimated weights of the HSM-H module are shown in Table P.1-1. The
geometry and materials used to fabricate the HSM-H module are shown in the Parts List on
Drawings NUH-03-7001-SAR included in Section P.1.5.

P.1.2.1.3 NUHOMS®-08197FC Transfer Cask

The OS197FC TC is a modified version of the OS 197/0S197H TC described in the FSAR and
in the drawings included in Appendix E of the FSAR.

The top lid of the 0S197/0S197H TC is scalloped out at sixteen locations on the lid underside
(See Figure P.1-5) to provide slots that provide an exit path for air circulation through the
TC/DSC annulus. This external air circulation feature is needed during the transfer mode if
decay heat is greater than 31.2 kW and basket type used in the DSC is 1A, 1B, or 1C and specific
time limits for transfer are not met.

*To achieve this air circulation, the NUHOMS® TC support skid is modified by the addition of
two motor-driven redundant industrial grade blowers and associated hoses (See Figure P.1-6)
which are connected via a cone adapter to the ram access opening. The TC spacer inside the TC
cavity also requires minor modifications to ensure distribution of the airflow to the perimeter
region of the TC. The air circulation system is sized to provide a minimum capacity of 450 cfm.

The modifications necessary to convert OS197/0S197H TC into a OS197FC TC are shown on
Drawings NUH-03-8000-SAR and NUH-03-8006-SAR, included in Section P.1.5.

P.1.2.2 Operational Features

P.1.2.21 General Features

The NUHOMS®-24PTH DSC is designed to safely store 24 intact standard PWR fuel assemblies
or up to 12 damaged and remaining intact fuel assemblies with or without CCs. The
NUHOMS®-24PTH DSC is designed to maintain the fuel cladding temperature below allowable
limits during normal storage, short-term accident conditions, short-term off-normal conditions
and fuel loading/transfer operations.

The criticality control features of the NUHOMS®-24PTH DSC are designed to maintain the
neutron multiplication factor k-effective less than the upper subcritical limit equal to 0.95 minus
benchmarking bias and modeling bias under all conditions.

P.1.2.2.2 Sequence of Operations

The sequence of operations to be performed in loading fuel into the NUHOMS®-24PTH DSCs is
presented in Chapter P.8.
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P.1.2.2.3 Identification of Subjects for Safety and Reliability Analysis
P.1.2.23.1 Criticality Prevention

Criticality is controlled by geometry, soluble boron in spent fuel pool and by utilizing fixed
neutron poison material in the fuel basket. During storage, with the DSC cavity is dry and sealed
from the environment, criticality control measures within the installation are not necessary
because of the low reactivity of the fuel in the dry NUHOMS®-24PTH DSC and the assurance
that no water can enter the DSC cavity during storage.

P.1.2.2.3.2 Chemical Safety

There are no chemical safety hazards associated with operations of the NUHOMS®-24PTH
system.

P.1.2.23.3 Operation Shutdown Modes

The NUHOMS®-24PTH DSC system is a totally passive system so that consideration of
operation shutdown modes is unnecessary.

P.1.2234 Instrumentation

No change.

P.1.2.23.5 Maintenance Technigues
No change.

P.1.2.3 Cask Contents

The NUHOMS®-24PTH DSC system is designed to store 24 intact (or up to 12 damaged and
remaining intact) PWR fuel assemblies with or without control components. The fuel that may
be stored in the NUHOMS®-24PTH DSC is presented in Chapter P.2.

Chapter P.3 provides the structural analysis. Chapter P.4 includes the thermal analysis. Chapter
P.5 provides the shielding analysis. Chapter P.6 covers the criticality safety of the NUHOMS®-
24PTH DSC system and its contents, listing material densities, moderator ratios, and geometric
configurations.
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P.1.3 Identification of Agents and Contractors

Transnuclear, Inc. (TN) provides the design, analysis, licensin% support and quality assurance for
the NUHOMS®-24PTH system. Fabrication of the NUHOMS®-24PTH system cask is done by
one or more fabricators qualified under TN’s quality assurance program described in Chapter
P.13. This program is written to satisfy the requirements of 10 CFR 72, Subpart G and covers
control of design, procurement, fabrication, inspection, testing, operations and corrective action.
Experienced TN operations personnel provide training to utility personnel prior to first use of the
NUHOMS®-24PTH system and prepare generic operating procedures.

Managerial and administrative controls, which are used to ensure safe operation of the casks, are
provided by the host utility. NUHOMS®-24PTH system operations and maintenance are
performed by utility personnel. Decommissioning activities will also be performed by utility
personnel in accordance with site procedures.

TN provides specialized services for the nuclear fuel cycle that support transportation, storage
and handling of spent nuclear fuel, radioactive waste and other radioactive materials. TN is the
holder of Certificate of Compliance 1004.
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P.1.5 Supplemental Data

The following Transnuclear drawings are enclosed:

1. NUHOMS®-24PTH Transportable Storage DSC, for PWR Fuel, Main Assembly
NUH-24PTH-1001NP-SAR, Revision 0.

2. NUHOMS®-24PTH Transportable Storage DSC, for PWR Fuel, Shell Assembly,
NUH-24PTH-1002NP-SAR, Revision 0.

3. NUHOMS®-24PTH Transportable Storage DSC, for PWR Fuel Basket Assembly,
NUH-24PTH-1003NP-SAR, Revision 0.

4. NUHOMS®-24PTH Transportable Storage DSC, for PWR Fuel, Transition Rails,
NUH-24PTH-1004NP-SAR, Revision 0.

5. Standardized NUHOMS® ISFSI HSM-H, Main Assembly,
NUH-03-7001NP-SAR, Revision 0.

6. General License NUHOMS® ISFSI OS197FC Onsite Transfer Cask Main Assembly,
NUH-03-8006NP-SAR, Revision 0.

7. General License NUHOMS® ISFSI Onsite Transfer Cask Overview,
NUH-03-8000NP-SAR, Revision 2A.
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Key Design Parameters of the NUHOMS®-24PTH System®

Table P.1-1

Parameter 24PTH DSC Type
24PTH-S 24PTH-L 24PTH-S-LC
DSC Length (in.) 186.55 (Maximum) | 192.55 (Maximum) | 186.55 (Maximum)
DSC Outside Diameter (in) 67.19 67.19 67.19
DSC Cavity Length (in.) 169.6 175.6 173.28
DSC Shell Thickness (in) 0.5 0.5 0.5
DSC Loaded Weight, Dry!” (kips) 92.4/89.0 93.7/90.1 89.5
DSC Loaded Weight, Wet™" (kips) 96.6/93.2 98.4/94.8 95.1
HSM-H Single Module Weight, Empty (kips) 306.1
HSM-H Single Module Weight, Loaded (kips) 398.5 399.8 395.6
HSM Model 102 Weight, Empty (kips) NA NA 263.0
HSM Model 102 Weight, Loaded (kips) NA NA 352.5
HSM-H

Overall Length (without Shield walls), in 248

Overall Width (without shield walls), in 116

Overall Height, in 222
Notes: (1) The 24PTH-S and 24PTH-L DSC weights are provided with and without aluminum inserts in the R45

transition rails of the basket. The 24PTH-S-LC DSC does not include aluminum inserts.
(2) Under stated otherwise, nominal values are provided.
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CYLINDRICAL SHELL

R90 TRANSITION RAILS
4 PLCS

R45 TRANSITION RAILS
STIFFENER PLATES

TYPICAL

ALUMINUM INSERT
(If USED FOR -S & —L DsSC)

R4S TRANSITION RAILS
8 PLCS

HEAT CONDUCTING

ALUMINUM A;‘LDA NEUTRON
ABSORBING TES

FU'E'.; pﬂgg BETWEEN ALl FUEL TUBES

Note: The DSC top and bottom shield plugs and cover plates are not shown for clarity.

Figure P.1-1
NUHOMS®-24PTH DSC Components
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Figure p.1.3
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Figure P.1-3
NUHOMS® HSM-H Schematic
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DSC SUPPORT STRUCTURE

Figure P.1-4
Schematic View of the HSM-H—Support Structure
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Figure P.1-5
NUHOMS® 08197FC TC Top Lid (Bottom View)
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Figure P.1-6
NUHOMS® Cask Support Skid for OS197FC TC
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