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Table 1-1 Terminology

Universal Storage System The storage component of the Universal MPC System (UMS®)
designed by NAC for the storage and transportation of spent
nuclear fuel.

Universal Transport The packaging consisting of a Universal Transport Cask body

Cask with a closure lid and energy-absorbing impact limiters. The
Universal Transport Cask is used to transport a Transportable
Storage Canister containing spent fuel. The cask body provides
the primary containment boundary during transport.

Confinement System The components of the Transportable Storage Canister intended

to retain the radioactive material during storage.

Contents

Standard Fuel

Consolidated Fuel
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Table 1-1 Terminology (Continued)
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Table 1-1 Terminology (Continued)
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canister cavity.

Transportable Storage The stainless steel cylindrical shell, bottom end plate, shield lid,
Canister (Canister) and structural lid that contain the fuel basket structure and the
contents.
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Table 1-1 Terminology (Continued)

Shield Lid A thick stainless steel disk that is located directly above the fuel
basket. The shield lid comprises the first part of a double-
welded closure system for the Transportable Storage Canister.
The shield lid provides a containment/confinement boundary for
storage and shielding for the contents.

- Drain Port A penetration located in the shield lid to permit draining of the
canister cavity.

- Vent Port A penetration located in the shield lid to aid in draining and in
vacuum drying and backfilling the canister with helium.

- Port Cover The stainless steel covers that close the vent and drain ports, and
that are welded in place following draining, drying, and
backfilling operations.

- Quick Disconnect The valved nipple used in the vent and drain ports to facilitate
operations.

Structural Lid A thick stainless steel disk that is positioned on top of the shield
lid and welded to the canister. The structural lid is the second
part of a double-welded closure system for the Transportable
Storage Canister. The structural lid provides a confinement
boundary for storage, shielding for the contents, and canister
lifting/handling capability.

Fuel Basket (Basket) The structure located within the Transportable Storage Canister
that provides structural support, criticality control, and primary
heat transfer paths for the fuel assemblies.

- Support Disk The primary lateral load-bearing component of the fuel basket.
The PWR support disk is a circular stainless steel plate with 24
square holes machined in a symmetrical pattern. The BWR
support disk is a circular carbon steel plate with 56 square holes
machined in a symmetrical pattern. Each square hole is a
location for a fuel tube.
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Table 1-1 Terminology (Continued)

- Heat Transfer Disk A circular aluminum plate with 24 (PWR basket) or 56 (BWR
basket) square holes machined in a symmetrical pattern. The
heat transfer disk enhances heat transfer in the fuel basket.

- Fuel Tube A stainless steel tube having a square cross-section with
enclosed BORAL neutron poison material on its exterior
surfaces. One fuel tube is inserted through each square hole in
the support disks and heat transfer disks. Fuel assemblies are
loaded into the fuel tube.

- Tie Rod A stainless steel rod used to align, retain, and support the support
disks and the heat transfer disks in the fuel basket structure. The
tie rods extend from the top weldment to the bottom weldment.

- Spacer Installed on the tie rod between the support disks (BWR only) or
between the support disks and top and bottom weldments (BWR
and PWR) to properly position the disks and provide axial
support for the support disks.

- Split Spacer Spacers installed on the tie rod between the support disks and the
heat transfer disks to properly position the disks and provide
axial support for the support disks and the heat transfer disks.

Vertical Concrete Cask A concrete cylinder that contains the Transportable Storage
(Concrete Cask) Canister during storage. The Vertical Concrete Cask is formed
around a steel inner liner and base and is closed by a shield plug

and lid.
- Shield Plug A thick carbon steel plug installed in the top end of the Vertical

Concrete Cask to reduce skyshine radiation. The shield plug
contains a 1-inch thick neutron shield.

- Lid A thick carbon steel plate that serves as the bolted closure for the
Vertical Concrete Cask. The lid precludes access to the canister
and provides additional radiation shielding.
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Table 1-1 Terminology (Continued)

- Liner A thick carbon steel shell that forms the annulus of the concrete
cask. The liner serves as the inner form during concrete pouring
and provides radiation shielding of the canister contents.

- Base A carbon steel weldment that contains the air inlets, the concrete
cask jacking points and the pedestal that supports the canister

inside of the concrete cask.

Transfer Cask A shielded lifting device for handling of the Transportable
Storage Canister during loading of spent fuel, canister closure
operations, and transfer of the canister into or out of the Vertical
Concrete Cask during storage, or into or out of the Universal
Transport Cask during transportation.  The transfer cask
incorporates bottom doors that permit the vertical loading of the
storage and transport casks.

- Transfer Cask Four low alloy steel trunnions used to lift and move the transfer
Lifting Trunnions  cask.

Adapter Plate A carbon steel plate assembly that attaches to the top of the
transport or concrete cask to facilitate installation and alignment
of the transfer cask. It also provides the operating mechanism
for the transfer cask bottom doors.

NS-4-FR A solid, borated, hydrogenous, synthetic, polymer material with
neutron absorption capabilities, similar to those of borated water.
Developed by BISCO
by Japan Atomic Power Company.
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Table 1-1 Terminology (Continued)

Air Pad Rig Set A device used to lift the Vertical Concrete Cask by using high
(Air Pallet) volume air.
Heavy Haul Trailer The trailer used to transport the empty or loaded Vertical

_ Concrete Cask.

Margin of Safety An analytically determined value defined as the “factor of
safety” minus 1. Factor of safety is also analytically determined,
and is defined as the allowable stress or displacement of a
material divided by its actual (calculated) value.
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1.8

License Drawings

This section presents the list of License Drawings for the Universal Storage System.

1.8.1 License Drawings for the UMS® Universal Storage System
Drawing Revision  No. of
Number | Title No. Sheets
790-501 ' Canister/ Basket Assembly Table, NAC-UMS® 2 1
790-559 | Assembly, Transfer Adapter, NAC-UMS® 1 3
790-560 | Assembly, Transfer Cask (TFR) NAC-UMS® 6 5
790-561 = Weldment, Structure, Vertical Concrete Cask (VCC), i 2
NAC-UMS®
790-562 | Reinforcing Bar And Concrete Placement, Vertical Concrete :1 4
Cask (VCC), NAC-UMS®
790-563 | Lid, Vertical Concrete Cask (VCC), NAC-UMS® 2 1
790-564 | Shield Plug, Vertical Concrete Cask (VCC), NAC-UMS® :2 1
790-565 | Nameplate, Vertical Concrete Cask (VCC), NAC-UMS® 1 1
790-570 | Fuel Basket Assembly, 56 Element BWR, NAC-UMS® 2 2
790-571 | Bottom Weldment, Fuel Basket, 56 Element BWR, 2 1
NAC-UMS®
790-572 | Top Weldment, Fuel Basket, 56 Element BWR, NAC-UMS® 4 1
790-573  Support Disk and Misc. Basket Details, 56 Element BWR, § 1
NAC-UMS®
790-574 | Heat Transfer Disk, Fuel Basket, 56 Element BWR, 3 1
NAC-UMS®
790-575  BWR Fuel Tube, NAC-UMS® 3 2
790-581 | PWR Fuel Tube, NAC-UMS® 4 2
790-582 | Shell Weldment, Canister, NAC-UMS® 5 1
790-583 = Assembly, Drain Tube, Canister, NAC-UMS® ;3 1
790-584 | Details, Canister, NAC-UMS® 7 2
790-585 | Transportable Storage Canister (TSC), NAC-UMS® 6 2
790-590  Loaded Vertical Concrete Cask (VCC), NAC-UMS® 1 1
790-591 | Bottom Weldment, Fuel Basket, 24 Element PWR, 2 1
NAC-UMS®

1.8-1
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License Drawings

(Continued)
Drawing Revision | No. of
Number | Title No. Sheets
790-592 | Top Weldment, Fuel Basket, 24 Element PWR, NAC-UMS® 4 1
790-593  Support Disk and Misc. Basket Details, 24 Element PWR, 4 1
NAC-UMS®
790-594 | Heat Transfer Disk, Fuel Basket, 24 Element PWR, 2 1
NAC-UMS®
790-595 | Fuel Basket Assembly, 24 Element PWR, NAC-UMS® 3 2
790-605 = BWR Fuel Tube, Over-Sized Fuel, NAC-UMS® 4 2
1.8.2

1.8-2
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3.4.5 Cold

Severe cold environments are evaluated in Section 11.1.1. Stress intensities corresponding to
thermal loads in the canister are evaluated by using a finite element model as described in
Section 3.4.4.1. The thermal stresses that occur in the canister as a result of the maximum off-
normal temperature gradients in the canister are bounded by the analysis of extreme cold in
Section 11.1.1.

The PWR canister and basket are fabricated et}i&ﬁ stainless steel and aluminum, which are not
subject to a ductile-to-brittle transition in the temperature range of interest. The BWR canister
and basket are fabricated from stainless steel, aluminum, with carbon steel support disks. The
carbon steel Support disk thickness, 5/8 in., is selected to preclude brittle fracture at the design
basis low temperature (-40°F). However, low temperature handling limits do apply to the
transfer cask (See Section 12.2.2.9).

3.4.5-1
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Table 4.1-2  Summary of Thermal Design Conditions for Transfer

Maximum Duration (Hours)
Condition'” PWR BWR
Canister Filled with Water® 17 17
Vacuum Drying 10 10
Canister Filled with Helium 16 24

M The canister is inside the transfer cask, with an ambient temperature of 76°F. The design

conditions consider the transient effect for a total of 43 hours (PWR) or 51 hours (BWR)

starting from the removal of the transfer cask/canister from the spent fuel pool.
@

3

The initial water temperature is considered to be 100°F.
See Chapter 12, Appendix 12A, for Technical Specifications for specific limiting
conditions.

4.1-5
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Table 4.1-3 Maximum Allowable Material Temperatures
Temperature Limits (°F)

Material Long Term Short Term Reference
Concrete 150(B)200L)" | 350 ACI-349 [4]
Fuel Clad

PWR Fuel (5-year cooled) 716 1,058 PNL-6189 [5] and

BWR Fuel (5-year cooled) 716 1,058 PNL-4835 [2]
Aluminum 6061-T651 650 700 MIL-HDBK-5G [7]
NS-4-FR 300 300 GESC (8]
Chemical Copper Lead 600 600 Baumeister [9]
SA693 17-4PH Type 630 650 800 ASME Code [13]
Stainless Steel ARMCO [11]
SA240 Type 304 Stainless Steel 800 800 ASME Code [13]
SA240 Type 304L Stainless Steel | 800 800 ASME Code [13]
ASTM A533 Type B Carbon 700 700 ASME Code [13]
Steel
ASME SA588 Carbon Steel 700 700 ASME Code Case

N-71-17 [12]
ASTM A36 Carbon Steel 700 700 ASME Code Case
N-71-17 [12)

(1) B and L refer to bulk temperatures and local temperatures, respectively. The local temperature

allowable applies to a restricted region where the bulk temperature allowable may be exceeded.
(2) In accordance with PNL-6189, the temperature limit of 380°C (716°F) is used for the evaluation of

fuel considered in the design basis heat load (23 kW). For temperature limits corresponding to

different burnup and cooling times, refer to Table 4.4.7-5.

4.1-6
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Table 4.2-3  Thermal Properties of Carbon Steel
Value at Temperature
Material’ Property (units) 100°F 200°F 400°F 500°F 700°F
Conductivity (Btu/hr-in-°F) [13] 1.992 2.033 2.017 1.975 1.867
Density (Ib/in’) [16] « 0.284 >
Specific Heat (Btu/lbm-°F) [17] |+ 0.113 >
Emissivity [9] < 0.80 >
1. A-36, SA-533, A-588 and SA-350.
Table 4.2-4  Thermal Properties of Chemical Copper Lead
Value at Temperature
Property (units) 209°F 400°F 581°F 630°F
Conductivity (Btu/hr-in-°F) [18] 1.6308 1.5260 1.2095 1.0079
Density (Ib/in’) [18] < 0.411 —
Specific Heat (Btu/Ibm-°F) [18] | < 0.03 >

Emissivity [9]

028 (715°F) ——*

Table 4.2-5

Thermal Properties of Type 6061-T651 Aluminum Alloy

Value at Temperature

Property (units) 200°F 300°F | 400°F | 5S00°F | 600°F| 700°F
Conductivity (Btu/hr-in-°F) [7,13] 8.25 8.38 8.49 8.49 849 | 8.49
Specific Heat (Btu/hr-in-°F) [13] < 0.23 >
Emissivity [15] < 0.22 >

42-3
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Table 4.2-6  Thermal Properties of Helium
Value at Temperature
Property (units) 80°F 260°F 440°F 800°F
Conductivity (Btu/hr-in-°F) [20] | 0.00751 0.00915 0.01068 0.01355
Value at Temperature
Property (units) 200°F 400°F 600°F 800°F
Density (Ib/in’) [19] 4.83E-06 | 3.70E-06 | 3.01E-06 | 2.52E-06
Specific Heat (Btu/lbm-°F) [19] | < 1.24 >
Table 4.2-7  Thermal Properties of Dry Air
Value at Temperature
Property (units) 100°F 300°F 500°F 700°F
Conductivity (Btu/hr-in-°F) [19] | 0.00128 0.00161 0.00193 0.00223
Density (Ib/in’) [19] 4.11E-05 | 3.01E-05 | 2.38E-05 | 1.97E-05
0.240 0.244 0.247 0.253

Specific Heat (Btu/lbm-°F) [19]

424
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| Burnup 30 GWD/MTU Minimum Cool Time [v} for
i Enrichment | NoCEA (Class1) | NoCEA (Class 2) S5YrCEA 10 Yr CEA 15 Yr CEA 20 Yr CEA
1.9 5 5 5 5 5 5
2.1 5 5 5 S 5 5
23 5 5 5 5 5 s
25 5 5 5 5 5 5
2.7 5 5 5 5 5 S
29 5 5 5 5 5 5
3.1 5 5 5 5 5 5
33 5 5 5 5 5 5
35 5 5 5 5 5 5
37 3 S S 5 S 5
Burnup 35 GWDMTU Minimum Cool Time iv for
| _Enrichment { NoCEA (Class1) | NoCEA (Class 2) 5Yr CEA 10 Yr CEA 15 Yr CEA 20 Yr CEA
1.9 5 5 5 5 5 5
2.1 5 5 5 5 5 5
23 5 5 5 5 5 5
25 5 5 5 s 5 5
2.7 5 5 5 5 5 5
29 5 5 5 5 5 5
3.1 5 5 5 5 5 5
33 5 5 5 5 5 5
35 5 5 5 5 5 5
3.7 5 5 5 S 5 5
| Burnup 40 GWD/MTU Minimum Cool Time [y] for
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8.1 Procedures For Loading the Universal Storage System

The Universal Storage System consists of three principal components: the transportable storage
canister (canister), the transfer cask, and the vertical concrete cask. The transfer cask is used to
hold the canister during loading and while the canister is being closed and sealed. The transfer
cask is also used to transfer the canister to the concrete cask and to load the canister into the
transport cask. The principal handling operations involve closing and sealing the canister by
welding, and placing the loaded canister in the vertical concrete cask. The vent and drain port

. . . g
locations are shown in Figure §.

This procedure assumes that the canister with an empty basket is installed in the transfer cask,
that the transfer cask is positioned in the decontamination area or other suitable work station, and
that the vertical concrete cask is positioned in the plant cask receiving area or other suitable
~ staging area. The transfer cask extension must be installed on the transfer cask if its use is
required. To facilitate movement of the transfer cask to the concrete cask, the staging area
should be within the operational “footprint” of the cask handling crane. The concrete cask may
be positioned on a heavy-haul transporter, or on the floor of the work area.

The User must ensure that the fuel assemblies selected for loading conform to the Approved
Contents provisions of Section B2.0 of Appendix 12B and to the Certificate of Compliance. Fuel
assembly loading may also be administratively controlled to ensure that fuel assemblies with

specific characteristics are preferentially loaded in specified positions in nister.

Preferential loading requirements are described in Appendix 12B, Sec

3
fertr et tdrstonn g

8.1-1
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8.1.1 Loading and Closing the Transportable Storage Canister

1. Visually inspect the basket fuel tubes to ensure that they are unobstructed and free of
debris. Ensure that the welding zones on the canister, shield, and structural lids, and the
port covers are prepared for welding. Ensure transfer cask door lock bolts are installed and
secure.

2. Fill the canister with clean or filtered pool water until the water is about 4 inches from the
top of the canister.

Note: Do not fill the canister completely in order to avoid spilling water during the transfer
to the spent fuel pool.

3. Attach clean or filtered pool water lines to the transfer cask.

If it is not already attached, attach the transfer cask lifting yoke to the cask handling crane,
and engage the transfer cask lifting trunnions.

Note: The minimum temperature of the transfer cask (i.e., surrounding air temperature)
must be verified to be higher than 0°F prior to lifting, in accordance with Appendix 12B,
Section B3.4 (8).

5. Raise the transfer cask and move it over the pool, following the prescribed travel path.

6. Lower the transfer cask to the pool surface and turn on the clean or filtered pool water line
to fill the canister and the annulus between the transfer cask and canister.

7.  Lower the transfer cask as the annulus fills with clean or filtered pool water until the
trunnions are at the surface, and hold that position until the clean or filtered pool water fills
the remainder of the canister and overflows the sides of the transfer cask. Then lower the
transfer cask to the bottom of the pool cask loading area.

Note: If an intermediate shelf is used to avoid wetting the cask handling crane hook, follow
the plant procedure for use of the crane lift extension piece.

8.  Disengage the transfer cask lifting yoke to provide clear access to the canister.

Load the previously designated fuel assemblies into the canister.

Note: Contents must be in accordance with the Approved Contents provisions of Appendix
12B, Section B2.0.

Note: Contents may be administratively controlled to ensure that fuel assemblies with
certain characteristics are preferentially loaded in specified positions in the basket.
Preferential loading requirements are presented in Appendix 12B, Sections B2.1.2 ;ﬁ
B2.1.3.
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11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

Note: Ensure that the shield lid key slot aligns with the key welded to the canister shell.
Using the cask handling crane, or auxiliary hook, lower the shield lid until it rests in the top
of the canister.

Raise the transfer cask until its top just clears the pool surface. Hold at that position, and
using a suction pump, drain the pool water from above the shield lid. After the water is
removed, continue to raise the cask. Note the time that the transfer cask is removed from
the pool Operatlons through Step 28 must be completed within 17 hours.

As the cask is ralsed spray the transfer cask outer surface with clean or filtered pool water

to wash off any gross contamination.

When the transfer cask is clear of the pool surface, but still over the pool, turn off the clean
or filtered pool water flow to the annulus, remove hoses and allow the annulus water to
drain to the pool. Move the transfer cask to the decontamination area or other suitable
work station.

Note: Access to the top of the transfer cask is required. A suitable work platform may need
to be erected.

Verify that the shield lid is level and centered.

Attach the suction pump to the suction pump fitting on the vent port. Operate the suction
pump to remove free water from the shield lid surface. Disconnect the suction pump and
suction pump fitting. Remove any free standing water from the shield lid surface and from
the vent and drain ports.

Decontaminate the top of the transfer cask and shield lid as required to allow welding and
inspection activities.

Note: Supplemental shielding may be used for activities around the shield lid.

Insert the drain tube assembly through the drain port of the shield lid into the basket drain
tube sleeve. Torque the drain tube assembly to 125 % 5 ft-lbs. Install a mating quick-
disconnect fitting in the vent line to open the vent.

Connect the suction pump to the drain port. Verify that the vent port is open. Remove
approximately 50 gallons of water from the canister. Disconnect and remove the pump.
Caution: Radiation level may increase as water is removed from the canister.

Install the automatic welding equipment.

e
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12.0 OPERATING CONTROLS AND LIMITS

This chapter identifies operating controls and limits, technical parameters and surveillance

requirements imposed to ensure the safe operation of the NAC-UMS® System.

Contents and De51gn Features for the NAC- UMS® System are presented in Technical
Specification format. The bases for the specified controls and limits are presented in Appendix
12C.

Section 3.0 Appendix 12B presents Design Features that are important to the safe operation of
the NAC-UMS® System, but that are not included as Technical Specifications. These include
items which are singular events, those that cannot be readily determined or re-verified at the time
of use of the system, or that are easily implemented, verified and corrected, if necessary, at the

time the action is undertaken.

12.2 Administrative and Operating Controls and Limits for SITE SPECIFIC FUEL

12-1
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Table 12-1  NAC-UMS® System Controls and Limits

Applicable
Technical

Control or Limit Specification | copdition or Item Controlled

1. Fuel Characteristics Table 12B2-1 | Type and Condition

Table 12B2-2 | Class, Dimensions and Weight for PWR
Table 12B2-3 | Class, Dimensions and Weight for BWR
Table 12B2-4 | Minimum Cooling Time for PWR Fuel
Table 12B2 5 Mlmmum Coolmg Tlme for BWR Fuel

2. Canister 1L.CO3.14 Time in Transfer Cask (fuel loading)
Fuel Loading Table 12B2 1 Welght and Number of Assembhes

Tabié 12B2-5

Drying LCO3.1.2 Vacuum Drying Pressure
Backfilling LCO3.1.3 Helium Backfill Pressure
Sealing LCO3.1.5 Helium Leak Rate
Vacuum LCO3.1.1 Time in Vacuum Drying
External Surface LCO3.2.1 Level of Contamination
Unloading LCO3.1.7 Fuel Cooldown Requirements
3. Concrete Cask LCO3.2.2 Surface Dose Rates
Note 1 Cask Spacing
Note 2 Cask Handling Height
4. Surveillance LCO 3.1.6 | Heat Removal System
S. Transfer Cask 12B 3.4(8) Minimum Temperature

LCO3.1.8 Canister Removal from the CONCRETE Cask

6. ISFSI Concrete Pad Note 3 Pad Concrete Thickness
Note 3 Pad Subsoil Thickness
Note 3 Pad Concrete Compressive Strength

1. Limits are presented in the Operating Procedures of Chapter 8.
2. Lifting height and handling restrictions are provided in Section A5.1.1 of Appendix 12A.

3. Limits are verified at the time of construction of the ISFSI per Section B3.4(6) of Appendix
12B.
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A 1.0 USE AND APPLICATION
A 1.1 Definitions

Definitions
All

NOTE

Term

ACTIONS

CANISTER
CANISTER HANDLING FACILITY

CONCRETE CASK

INDEPENDENT SPENT FUEL
STORAGE INSTALLATION
(ISFSI)

INTACT EUEL%’ '
(Undamaged Fuel)

Definition

ACTIONS shall be that part of a Specification that
prescribes Required Actions to be taken under
designated Conditions within specified Completion
Times.

See TRANSPORTABLE STORAGE CANISTER

The CANISTER HANDLING FACILITY includes
the following components and equipment: (1) a
canister transfer station that allows the staging of the
TRANSFER CASK with the CONCRETE CASK or
transport cask to facilitate CANISTER lifts involving
spent fuel handling not covered by 10 CFR 50; and
(2) either a stationary lift device or mobile lifting
device used to lift the TRANSFER CASK and
CANISTER.

See VERTICAL CONCRETE CASK

The facility within the perimeter fence licensed for
storage of spent fuel within NAC-UMS® SYSTEMs
(see also 10 CFR 72.3).

(continued)
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Definitions
All

&

INTACT FUEL
(ASSEMBLY OR'ROD)

LOADING OPERATIONS

INITTAL PEAK PLANAR-AVERAGE
ENRICHMENT

NAC-UMS® SYSTEM

OPERABLE

LOADING OPERATIONS include all licensed
activities on an NAC-UMS® SYSTEM while it is

being loaded with fuel assemblies. LOADING
OPERATIONS begin when the first fuel assembly is
placed in the CANISTER and end when the NAC-
UMS® SYSTEM is secured on the transporter.
LOADING OPERATIONS does not include
CANISTER transfer operations between the
TRANSFER CASK and the CONCRETE CASK or
transport cask.

THE INITIAL PEAK PLANAR-AVERAGE
ENRICHMENT is the maximum planar-average
enrichment at any height along the axis of the fuel
assembly. The 4.0 wt % **U enrichment limit for
BWR fuel applies along the full axial extent of the
assembly. The INITIAL PEAK PLANAR-
AVERAGE ENRICHMENT may be higher than the
bundle (assembly) average enrichment.

NAC-UMS® SYSTEM includes the components
approved for loading and storage of spent fuel
assemblies at the ISFSL. The NAC-UMS® SYSTEM

consists of a CONCRETE CASK, a TRANSFER
CASK, and a CANISTER.

(continued)
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Definitions
All

STORAGE OPERATIONS

TRANSFER CASK

TRANSPORT OPERATIONS

TRANSPORTABLE STORAGE
CANISTER (CANISTER)

STORAGE OPERATIONS include all licensed
activities that are performed at the ISFSI, while an
NAC-UMS® SYSTEM containing spent fuel is
located on the storage pad within the ISFSI perimeter.

TRANSFER CASK is a shielded lifting device that
holds the CANISTER during LOADING and
UNLOADING OPERATIONS and during closure

~welding, vacuum drying, leak testing, and non-

destructive examination of the CANISTER closure
welds. The TRANSFER CASK is also used to
transfer the CANISTER into and from the
CONCRETE CASK and into the transport cask.

TRANSPORT OPERATIONS include all licensed
activities involved in moving a loaded NAC-UMS®
CONCRETE CASK and CANISTER to and from the
ISFSI. TRANSPORT OPERATIONS begin when
the NAC-UMS® SYSTEM is first secured on the
transporter and end when the NAC-UMS® SYSTEM
is at its destination and no longer secured on the
transporter.

TRANSPORTABLE STORAGE CANISTER is the
sealed container that consists of a tube and disk fuel
basket in a cylindrical canister shell that is welded to
a baseplate, shield lid with welded port covers,
and structural lid. The CANISTER provides the
confinement boundary for the confined spent fuel.

(continued)
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Definitions
Al.l

UNLOADING OPERATIONS

VERTICAL CONCRETE CASK
(CONCRETE CASK)

ENGINEERING EVALUATION

UNLOADING OPERATIONS include all licensed
activities on a NAC-UMS® SYSTEM to be unloaded
of the contained fuel assemblies. UNLOADING
OPERATIONS begin when the NAC-UMS®
SYSTEM is no longer secured on the transporter and
end when the last fuel assembly is removed from the
NAC-UMS® SYSTEM.

VERTICAL CONCRETE CASK is the cask that
receives and holds the sealed CANISTER. It
provides the gamma and neutron shielding and
convective cooling of the spent fuel confined in the
CANISTER.

(continued)
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Definitions
Alil

CONSOLIDATED FUEL

Tattice structure

th 0 a fuel assembly. | CONSOLIDA’
FUEL is stored in a MAINE YANKEE FUEL C
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CONCRETE CASK Heat Removal System
A3.16
A3.1 NAC-UMS® SYSTEM
A3.16 CONCRETE CASK Heat Removal System
LCO3.1.6 The CONCRETE CASK Heat Removal System shall be OPERABLE.
APPLICABILITY: During STORAGE OPERATIONS
ACTIONS
NOTE
Separate Condition entry is allowed for each NAC-UMS® SYSTEM.
CONDITION REQUIRED ACTION COMPLETION TIME
A. CONCRETE CASK Heat | A.1 Restore CONCRETE 8 hours
Removal System CASK Heat Removal
inoperable System to OPERABLE
status
B. Required Action A.1and | B.1 Perform SR 3.1.6.1 Immediately and every 6 hours
associated Completion thereafter
Time not met
AND
B.2.1 Restore CONCRETE 12 hours
CASK Heat Removal
System to OPERABLE
status
(continued)
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CONCRETE CASK Heat Removal System

A3.1.6

CONDITION REQUIRED ACTION

COMPLETION TIME

Eag

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.1.6.1

SR 3.1.6.2

Verify the difference between the average
CONCRETE CASK air outlet temperature
and ISFSI ambient temperature is < 102°F
(for the PWR CANISTER) and < 92°F (for
the BWR CANISTER)

Verify the difference between the average
CONCRETE CASK air outlet temperature
and ISFSI ambient temperature is < 102°F
(for the PWR CANISTER) and < 92°F (for
the BWR CANISTER)

24 hours

4 hours after an off-normal,
accident, or natural
phenomena
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Surveillance After an Off-Norm
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Faarkr s

7t %
o

c.  Anannual report shall be submitted pursuant.fo 10.CER 72.44(d)(3);

(continued) —
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R D B PO A SR R

NAC:UMS® SYSTEM Transport E

TR IR

Pursuant to 10 CFR 72.212, this. program shall evaluate the site specific. transport o e

SRRy

doe not"exceed'fﬁog “:Thls:’;‘:"lternatxve analy51s shall be

(continued)
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TRANSFER CASK and CONCRETE CASK Lifting Requirements
Table 12A5-1

Table 12A5-1 TRANSFER CASK and CONCRETE CASK Lifting Requirements

Item Orientation Lifting Height Limit
TRANSFER CASK Horizontal None Established
TRANSFER CASK Vertical None Established’
CONCRETE CASK Horizontal Not Permitted
CONCRETE CASK Vertical 20 inches

Note:
1. See Technical Specification AS.5:(c).
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Using a similar argument, fuel assemblies with cooling times between the highest and
lowest cooling times of the designated fuel, are placed in intermediate fuel positions.

For the PWR fuel basket configuration, shown in Figure 12B2-1, fuel positions are
numbered using the drain line as the reference point. Fuel positions 9, 10, 15 and 16 are
considered to be basket center positions for the purpose of meeting the preferential
loading requirement. The fuel with the shortest cooling times from among the fuel
designated for loading in the CANISTER will be placed in the center positions. A single
fuel assembly having the shortest cooling time may be loaded in any of these four
positions. Fuel positions 1, 2, 3, 6, 7, 12, 13, 18, 19, 22, 23 and 24 are periphery
positions, where fuel with the longest cooling times will be placed. Fuel with the longest
cooling times may be loaded in any of these 12 positions. Similarly, designated fuel
assemblies with cooling times in the midrange of the shortest and longest cooling times
will be loaded in the intermediate fuel positions — 4, 5, 8, 11, 14, 17, 20 and 21.

For the BWR fuel basket configuration, shown in Figure 12B2-2, fuel positions are also
numbered using the drain line as the reference point. Fuel positions 23, 24, 25, 32, 33
and 34 are considered to be basket center positions for the purpose of meeting the
preferential loading requirement. The fuel with the shortest cooling times from among
the fuel designated for loading in the CANISTER will be placed in the center positions.
However, the single fuel assembly having the shortest cooling time will be loaded in
either position 24 or position 33. Fuel positions 1, 2, 3,4, 5, 6, 12, 13, 19, 20, 28, 29, 37,
38, 44, 45, 51, 52, 53, 54, 55 and 56 are periphery positions, where fuel with the longest
cooling times will be placed. Fuel with the longest cooling times may be loaded in any of
these 23 positions. Designated fuel assemblies with cooling times in the midrange of the
shortest and longest cooling times will be divided into two tiers. The fuel assemblies
with the shorter cooling times in the midrange will be loaded in the inner intermediate
fuel positions - 15, 16, 17, 22, 26, 31, 35, 40, 41, and 42. Fuel assemblies with the longer
cooling times in the midrange will be loaded in the outer intermediate fuel positions - 7,
8,9,10, 11, 14, 18, 21, 27, 30, 36, 39, 43, 46, 47, 48, 49 and 50.

(continued)
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These loading patterns result in the placement of fuel such that the shortest-cooled fuel is in
the center of the basket and the longest-cooled fuel is on the periphery. Based on engineering
evaluations, this loading pattern ensures that fuel assembly allowable cladding temperatures
are satisfied.

TR e ps

- SITE SPECIFIC RUEL Preferentiald oading
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3.5

3.7

35 GWD/MTU

Pref(0.9581)

Enrichment Pref(1.05p)

1.9 5
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2.3
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27

29

3.1
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3.5
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Table'12B2°8  Toading Table for Main

Scabastecint

Required CoolTime,

ot A R

45 GWD/MTU Burnup

1viin : :
Enrichment | Standard Pref(0.958i) | Pref(0.958p) Pref(1.05p)

1.9 11 20 7

2.1 15

23 15

2:5 15

27 14

2.9 14

3.1 14

33 14

oxlovisa

3.5 13

37 6 13

50 GWD/MTU Burnup Minimum Cool

Pref(1.05p)

Enrichment | Standard Pref(0.958i) Pi‘éf(01958f55-

2.1 16 :

oo}
'Z:
O
e

2.3 14 Not Allowed N ot Allowed 7

2.5 12 Not Allowed Not A]lowed 7

2.7 12 Not Allowed

2.9 11 Not Allowed

3.1 10 Not Allowed

33 10 Not Allowed

3.5 10 Not Allowed Not Allowed

Not Allowed

37 T Nat Allaw
times for preferential loading of fuel assem 'k'de_ca'”heat o"’elther 0958 r
ery (p) basket positions.
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5
5
3 5
5
5
5 S
5 5 ]
5 5 5
5 ] 5
= 5 ] 5
| CoolTlmeinYears for
1.9 S 5 5
2.1 h] 5 5
23 5 5 5
2.5 5 5 S
27 5 & 5 5
2.9 5 S 5
31 s 5 5 : s
33 S b S 5 5
35 5 5 5 ] 5
3;7 5 5 5 5 5
nup '~ Minimum Cool Time in’ Years for
No.CEA (Class 1) § Year CEA 10 Year CEA 15 Year. CEA 20 Year CEA
1.9 7 i 7 7 7 7
21 6 : 6 5 6 5
23 6 4 6 5 [ 6
2.5 5 i ] 5 5 5
2.7 5 : s 5 5 5
29 5 b 5 5 5
3.1 h] S ] 5 5
33 h] 5 S S 5
3.5 5 5 5 h] 5
37 5 5 5 5 5
45,000 MWD/MTU Burm viinitoum Co»ol Time in Years for
Enrichment | No'GEA (Class1) § Year CEA 10.Year CEA 15 Year CEA 20 Year CEA
1.9 1 11 n 1 11
2.1 5 9 9 9 9
23 8 8 8 8
2:5 8 3 8 8
2.7 8 8 8 B
2.9 8 8 8 8 8
3.1 7 3 7 8 8 8
33 6 6 i 7 7
3.5 6 6 6 6 6
3.7 6 6 6 6 6
50,000 MWD/MTU Burnup - Minimmum Cool Time in Years for
Enrichment No CEA (Class 1) 5 Year CEA 10 Year CEA 15-Year CEA 20 Year CEA
1.9 18 18 18 18 18
2.1 16 16 16 16 16
23 14 14 14 14 14
2.5 12 12 12 12 42
27 12 12 12 12 12
2.9 11 It 12 12 12
3.1 10 10 12 12 12
3.3 10 10 11 n 11
3.5 10 10 10 10 10
3.7 10 10 10 10 10
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B 3.5 CANISTER HANDLING FACILITY (CHF)

B 3.5.1 TRANSFER CASK and CANISTER Lifting Devices

Movements of the TRANSFER CASK and CANISTER outside of the 10 CFR
50 licensed facilities, when loaded with spent fuel are not permitted unless the
movements are made with a CANISTER HANDLING FACILITY designed,
operated, fabricated, tested, inspected and maintained in accordance with the
guidelines of NUREG-0612, “Control of Heavy Loads at Nuclear Power Plants”
and the below clarifications. This Technical Specification does not apply to

B3.5.2

handling heavy loads under a 10 CFR 50 license.

CANISTER HANDLING FACILITY Structure Requirements

B3.5.2.1

CANISTER Station and Stationary Lifting Devices

. The weldment structure of the CANISTER HANDLING

FACILITY shall be designed to comply with the stress limits of
ASME Code, Section III, Subsection NF, Class 3 for linear
structures. The applicable loads, load combinations, and
associated service condition definitions are provided in Table
12B3-2. All compression loaded members shall satisfy the
buckling criteria of ASME Code, Section III, Subsection NF.

. If a portion of the CANISTER HANDLING FACILITY structure is

constructed of reinforced concrete, then the factored load
combinations set forth in ACI-318 (1995) for the loads defined in
Table 12B3-2 shall apply.

. The TRANSFER CASK and CANISTER lifting device used with

the CANISTER HANDLING FACILITY shall be designed,
fabricated, operated, tested, inspected and maintained in
accordance with NUREG-0612, Section 5.1.

(continued)
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B3.5.21

B3.5.22

CANISTER HANDLING Station and Stationary Lifting Devices
(continued)

. The CHF design shall incorporate an impact limiter. The impact

limiter must be designed and fabricated to ensure that, if a
CANISTER is dropped, the confinement boundary of the
CANISTER would not be breached.

Mobile Lifting Devices
If a mobile lifting device is used as the lifting device, in lieu of a

stationary lifting device, it shall meet the guidelines of NUREG-
0612, Section 5.1, with the following clarifications:

. Mobile lifting devices shall have a minimum safety factor of two

over the allowable load table for the lifting device in accordance
with the guidance of NUREG-0612, Section 5.1.6(1)(a) and shall
be capable of stopping and holding the load during a Design Basis
Earthquake (DBE) event.

. Mobile lifting devices shall conform to the requirements of ANSI

B30.5, “Mobile and Locomotive Cranes,” in licu of the
requirements of ANSI B30.2, “Overhead and Gantry Cranes.”

. Mobile cranes are not required to meet the requirements of |

NUREG-0612, Section 5.1.6(2) for new cranes.

12B3-13
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HANDLING FACILITY (CHF) Structure

Design Features
B 3.0

Load Combinations and Service Condition Definitions for the CANISTER

Load Combination ASME Section III Service Comment
Condition for Definition of
Allowable Stress
D* All primary load bearing
Level A members must satisfy Level A
D+S stress limits
D+M+ W' Factor of safety against
overturning shall be > 1.1
D+F
Level D
D+E
D+Y
D = Dead load
D* = Apparent dead load
S = Snow and ice load for the CHF site
M = Tornado missile load of the CHF site'
W’ = Tornado wind load for the CHF site'
F = Flood load for the CHF site
E =  Seismic load for the CHF site
Y = Tsunami load for the CHF site
Note:

1. Tornado missile load may be reduced or eliminated based on a PRA for the CHF site.

pAcpvin=t s it
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CONCRETE CASK Heat Removal System

C3.1.6

LCO (continued) Operability of the heat removal system ensures that the decay heat

generated by the stored fuel assemblies is transferred to the
environment at a sufficient rate to maintain fuel cladding and
CANISTER component temperatures within design limits.

APPLICABILITY The LCO is applicable during STORAGE OPERATIONS. Once a
CONCRETE CASK containing a CANISTER loaded with spent fuel
has been placed in storage, the heat removal system must be
OPERABLE to ensure adequate heat transfer of the decay heat away
from the fuel assemblies. '

ACTIONS A note has been added to ACTIONS which states that, for this LCO,
separate Condition entry is allowed for each CONCRETE CASK. This
is acceptable since the Required Actions for each Condition provide
appropriate compensatory measures for each CONCRETE CASK not
meeting the LCO. Subsequent CONCRETE CASKs that do not meet
the LCO are governed by subsequent Condition entry and application of
associated Required Actions.

Al

If the heat removal system has been determined to be inoperable, it
must be restored to OPERABLE status within 8 hours. Eight hours is
reasonable based on the accident analysis which shows that the limiting
CONCRETE CASK component temperatures will not reach their
temperature limits for 24 hours after a complete blockage of all inlet air
ducts. This time frame allows for the 4 hour Response Surveillance
required following an off-normal, accident, or natural phenomena event
established in Section 12.4, plus eight hours (typically, one operating
shift) to take action to remove the obstructions in the air flow path.

B.1

SR 3.1.6.1 or SR 3.1.6.2 are performed to document the continuing
status of the operability of the CONCRETE CASK Heat Removal
System.

B.2.1

Efforts must continue to restore the heat removal system to
OPERABLE status by removing the air flow obstruction(s) ;..

(continued)
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CONCRETE CASK Heat Removal System
C3.1.6

ACTIONS
(continued)

SURVEILLANCE
REQUIREMENTS

B.2.1 (continued)

This Required Action must be completed in 12 hours. The Completion
Time reflects a conservative total time period without any cooling of 24
hours, assuming all of the air inlets and outlets become blocked 4 hours
prior to the Response Surveillance. The results of the thermal analysis
of this accident show that the fuel cladding temperature does not reach
its short-term temperature limit for more than 24 hours. It is also
unlikely that an unforeseen event could cause complete blockage of all
four air inlets and outlets immediately after the last successful
Surveillance.

SR 3.1.6.1

The long-term integrity of the stored fuel is dependent on the ability of
the CONCRETE CASK to reject heat from the CANISTER to the
environment.  The temperature rise between ambient and the
CONCRETE CASK air outlets shall be monitored to verify operability
of the heat removal system. Blocked air inlets or outlets will reduce air
flow and increase the temperature rise experienced by the air as it
removes heat from the CANISTER. Based on the analyses, provided
the air temperature rise is less than the limits stated in the SR, adequate
air flow and, therefore, adequate heat transfer is occurring to provide
assurance of long-term fuel cladding integrity. The reference ambient
temperature used to perform this Surveillance shall be measured at the
ISFSI facility.

The Frequency of 24 hours is reasonable based on the time necessary
for CONCRETE CASK components to heat up to unacceptable
temperatures assuming design basis heat loads, and allowing for
corrective actions to take place upon discovery of the blockage of the
air inlets and outlets.

(continued)
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