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February 23, 2010

U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852-2738

Attention: Document Control Desk

Subject: Supplement to Request for Amendment to Revise the Model No. NAC-
LWT Package U.S. Nuclear Regulatory Commission (NRC) Certificate of
Compliance (CoC) No. 9225 to Include the General Atomic TRIGA Fuel
as Authorized Content

Docket 71-9225

References: 1. USNRC CoC No. 9225, Revision 53, Model No. NAC-LWT Package,
Dated February 4, 2010

2. NAC-LWT Safety Analysis Report (SAR), Revision 40, NAC
International, January 2010

3. Request for Amendment to Revise the Model No. NAC-LWT Package
U.S. Nuclear Regulatory Commission (NRC) Certificate of
Compliance (CoC) No. 9225 to Include the General Atomic TRIGA
Fuel as Authorized Content, NAC International, February 9, 2010

NAC International (NAC) hereby submits a supplement to Reference 3 consisting of
clarification changes to Chapter 7 information.

This submittal includes one copy of this transmittal letter and Revision LWT- 1 OB
changed pages to the Reference 2 SAR. The changed pages incorporate the requested
supplemental information to the amendment to the CoC. Consistent with NAC
administrative practice, this proposed SAR revision is numbered to uniquely identify the
applicable changed pages. Revision bars mark the SAR text changes on the Revision
LWT- 1OB pages. Revision LWT- 1OA pages are included as unchanged backing pages.
The included List of Effective Pages identifies the current revision level of all pages in
the Reference 2 SAR.

In accordance with NAC's administrative practices, upon final acceptance of this
application, the LWT-1OB changed pages will be reformatted and incorporated into the
next revision of the NAC-LWT SAR.

In this supplement to the amendment request, the proposed changes are limited to
Chapter 7.
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Approval of the amendment to Reference 1 is requested by March 15, 2010, to support
shipping schedules planned for summer of 2010.

If you have any comments or questions, please contact me on my direct line at 678-328-
1274.

Sincerely,

Anthony L. Patko
Director, Licensing
Engineering

Enclosure
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7.1.6 Procedure for Dry Loading of TRIGA Fuel Basket Modules and

GA IFM Modules into the NAC-LWT Cask

This procedure presents the steps for dry loading, using a transfer cask, of the nonpoisoned or

poisoned TRIGA fuel basket modules into the NAC-LWT. For transport, five TRIGA fuel,

basket modules, consisting of a top module, a base module, and three intei-mediate modules must

be loaded into the NAC-LWT. An alternative loading option is available for the poisoned

TRIGA basket modules. This configuration, Configuration 2, consists of 1 base module and 4

intermediate modules. A spacer attached to the underside of the NAC-LWT lid is used with

Configuration 2. Each basket module consists of seven cells, a center cell, and six peripheral

cells. The center cell of the nonpoisoned basket design is blocked and cannot be loaded. Each

unbFocked cell may contain up to four TRIGA fuel elements, or up to 16 TRIGA fuel cluster rods

Within a fuel rod insert placed into the cell prior to loading. The maximum decay heat load of

any TRIGA fuel element is 7.5 watts, while the maximum decay heat load of a TRIGA fuel

cluster rod is 1.875 watts. An alternative loading option is available for the General Atomics

(GA) Irradiated Fuel Material (IFM) Fuel Handling Units (FHU). This configuration Consists of

one GA IFM top module and one GA IFM spacer. The GA IFM top module, based on the

TRIGA basket design, has two canister storage tubes that hold the GA IFM FHU.

TRIGA fuel elements may be transported directly in the basket module cell, or in a sealed

damaged fuel can (DFC). TRIGA fuel cluster rods maybe transported within the fuel rod insert

in a basket cell, or a sealed DFC. The sealed DFCs fit in a module cell. The sealed DFC holds

up to two equivalent TRIGA elements as damaged fuel or fuel debris, or up to six equivalent

TRIGA fuel cluster rods as damaged rods or fuel debris. Damaged TRIGA fuel and fuel debris

are contained in sealed DFCs.

When loading TRIGA fuel elements directly into the basket cells of a TRIGA basket module, the

fuel elements may be loaded with either 4 elements per cell, or one element per cell, without

shoring. If a basket cell is loaded with 2 or 3 intact elements, dummy rods will be inserted as

necessary to fill the remaining space in the cell.

Each nonpoisoned basket module may contain up to 24 TRIGA fuel elements for a total of 120

elements, up to 96 TRIGA fuel cluster rods for a total of 480 rods per basket assembly, or a

mixed loading in separate cells of the basket module of TRIGA fuel elements and TRIGA fuel

cluster rods.

For the loading of the following TRIGA fuel elements, a maximum of three intact fuel elements

are authorized for loading in each cell of a nonpoisoned top or bottom basket module. A dummy

TRIGA spacer tube, as shown on Drawing No. 315-40-085, shall be inserted into the open
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position prior to fuel element loading to ensure that the maximum number of three TRIGA fuel

elements is not exceeded:

- TRIGA Stainless Steel (SS) LEU fuel elements having > 169 g 235U < 275 g 231U; or

- TRIGA SS HEU fuel elements having> 138 g 235U< 175 g 235U

The licensee's approved fuel loading plan shall ensure compliance with all fuel loading

restrictions.

Each poisoned basket module may contain up to 28 TRIGA fuel elements, for a total of 140

elements, or up to 112 TRIGA fuel cluster rods, for a total of 560 rods per basket assembly.

Damaged TRIGA fuel elements and cluster rods and fuel debris are required to be loaded into

sealed DFCs. The sealed DFCs are provided in two lengths. The short sealed DFC may be used

in the base or top basket module. The long sealed DFC may be used in only the top module. The

sealed DFCs are vacuum dried prior to loading into a TRIGA fuel basket (see sealed DFC

loading procedure in Section 7.1.7).

There are two separate GA IFM FHU designs. One FHU is designed to hold research reactor fuel

and the other is designed to hold High-Temperature Gas-Cooled Reactor fuel pellets. Each FHU

consists of a sealed inner canister within a sealed outer canister. Each FHU contains irradiated

fuel materials as described in Chapter 1. When loading the GA IFM FHUs, each individual

sealed FHU will be loaded separately into a single GA IFM basket. This single basket containing

two GA IFM FHUs and a spacer will comprise the entire cask load. Loading of the GA IFM

basket into the NAC-LWT cask will utilize the TRIGA dry configuration loading procedure that

is described in the following paragraphs.

TRIGA fuel elements that can be loaded into the cask are limited to a maximum decay heat of

7.5 watts per element, as discussed in Section 1.2.3. The decay heat load of the element must be

calculated, and verified to be equal to or less than 7.5 watts per element prior to loading. TRIGA

fuel cluster rods that can be loaded into the cask are limited to a maximum decay heat of 1.875

watts per element, as discussed in Section 1.2.3 (by reference to Table 5.1.1). The decay heat

load of the fuel cluster rod must be calculated, and verified to be equal to or less than 1.875 watts

per element prior to loading.

The procedure forloading the package with TRIGA fuel in a dry configuration is as follows:

1. Perform a receipt inspection of the empty cask and trailer/ISO container, inspecting
for transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
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trunnions, release brakes and remove the chocks when required to complete
uprighting operations. If an ISO container is used, it may be removed from the trailer
and secured in the unloading area.

3. Remove the personnel barrier or the roof and roof cross-members from the ISO
container.

Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.

Note: A receiving survey of the cask and transporter must be performed as soon as
practicable after arrival at the site to assure compliance with 10 CFR 20,
10 CFR 71.87(i) and 10 CFR 71.47, and to assure timely reporting of any
reportable noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise
the cask to vertical by rotating the cask rotation sockets on the rear cask supports,
moving the crane and/or trailer as required to keep the lift yoke engaged to the
trunnions and the cask engaged in the rear supports. When the cask' is fully vertical,
lift the cask from the supports and remove it from the trailer/container.

8. Place the cask onto the dry loading station. Disengage the lifting yoke and move
clear.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage. If leakage is detected or suspected, verify shield tank
fluid level and correct, as required.

10. Remove the vent and drain valve port covers. Prior to reinstallation of the port
covers, carefully inspect the O-rings and, if the O-rings show any damage, replace
them with approved spares. Ensure that the replacement O-rings are properly
installed and seated. Visually inspect the valve quick-disconnect nipples and replace
them, if necessary.

Note: For Alternate B port covers, replace the metallic O-ring with an approved spare
prior to reinstallation.

11. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspectxthe Teflon O-ring seal in the underside of the closure lid and, if it
shows any damage, replace it. Remove the metallic O-ring and replace it with an
approved spare. Ensure that the replacement O-rings are properly installed and
seated. Inspect the lid bolts and replace any that are damaged.

12. Visually inspect the inner cavity for foreign material or damage. Install, or verify the
presence of the proper drain tube and drain alignment ring.
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13. Install the required dry transfer system components on the top of the cask.

14. Position the shielded transfer cask system components for fuel loading, as
appropriate.

15. Identify the TRIGA fuel basket modules to be loaded. Modular baskets consisting of
one base unit, three intermediate units, and one top unit, may be loaded into the cask
cavity. The base unit must be the first unit loaded and the top unit must be the last
unit loaded' The intermediate modules may be loaded in any of the other loading
operations. If the poisoned basket Configuration 2 is used, ensure that the TRIGA
spacer is bolted and torqued to 40 ft-lbs to the underside of the NAC-LWT lid. If
TRIGA fuel cluster rods are to be transported; ensure that fuel rod inserts are placed
into each cell location that will contain fuel cluster rods. For the GA IFM basket
load, install the GA IFM spacer,,shown on NAC drawing 315-40-123, prior to
inserting the loaded GA IFM top module.

Notes: a. When utilizing nonpoisoned TRIGA baskets; visually verify that the
center blocking plate is welded in place on each basket module.

b. When utilizing poisoned TRIGA baskets, visually inspect each cell of
each basket module for foreign material or damage and verify the
presence of the neutron poison material (borated stainless steel plates)
as shown on NAC Drawings 315-40-080, -081, and -082.

c. When utilizing the GA IFM top module, follow the TRIGA loading
procedure below, noting that this is a single basket load.

16. Identify the TRIGA fuel elements and TRIGA fuel cluster rods to be loaded into each
fuel basket module. Fuel elements and rods to be loaded into each basket module shall
comply with the applicable approved content conditions specified- in Condition 5.(b)(1)
and 5.(b)(2) of CoC No. 9225.

If a top or bottom basket module cell is to be loaded with a TRIGA LEU SS fuel
element having > 169 g 235U, or a TRIGA HEU SS fuel element > 138 g 235U, a
dummy TRIGA spacer tube, as shown on NAC Drawing 315-40-085, shall be
preinstalled in the module cell prior to fuel loading to prevent inadvertent loading of
more than three high 235U content TRIGA fuel elements per cell. High 235U content-
TRIGA fuel elements are further restricted, to loading in the top and bottom basket
modules of a nonpoisoned basket only.

17. Perform an independent verification that the TRIGA fuel elements, fuel cluster rods
and dummy TRIGA spacer tubes loaded in the basket module comply with the
approved loading plan and the CoC content conditions including fuel parameters, heat
load, enrichment, minimum cooling period, etc.

18. Load a TRIGA fuel basket module into the shielded transfer cask.

19. Place the shielded transfer cask containing the loaded basket module onto the dry
transfer system components positioned on the top of the cask.

20. Lower the fuel basket from the shielded transfer cask into the shipping cask.

NAC international 7.1-37



NAC-LWT Cask SAR February 2010
Revision LWT-10A

21. Repeat the loading and transfer of loaded basket modules until the approved cask
loading plan is completed.

22. Install the closure lid onto the cask. Visually verify that the lid is properly seated.

23. Remove the dry transfer system components from the top of the cask.

24. Install, and tighten the 12 closure bolts to 260±- 20 ft-lbs in three passes, using the
torque sequence stamped on the closure lid.

25. Connect a gas supply line to the vent valve and the drain line to the drain valve.

26. Open the air, nitrogen or helium gas supply valve and pressurize the cask cavity
(< 30 psig) to force any residual water out the drain line. Continueto supply.
pressurized gas to the cask for a minimum of five minutes after the last residual free
water discharges from the drain. Remove the drain and gas supply lines and attach a
vacuum drying system (VDS) to the vent.

27. Evacuate the cask cavity to less than or equal to 10 torr (13 mbar) and continue
vacuum pumping for' a minimum of 15 minutes.

28. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the vacuum pump. Monitor the cask cavity pressure for a minimum of
ten minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is verified as
dry of free water. If pressure rise is >5 torr (6.7 mbar), repeat vacuum drying until the
dryness verification results are satisfactory.

29. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

30. Perform a helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the procedural
requirements of Section 8.1.3.1, Steps 3 through 10.

31. Install the vent and drain alternate port covers and torque the bolts to 100 ±10 inch-
pounds.

32. If an alternate port cover containment 0-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of 8.1L3.2.2.

33. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.

c. Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.
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d. The acceptance criterion for the test is no measurable drop in pressure during
the minimum test time. An acceptable test assures that the minimum
assembly verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, shall have a helium maintenance leakage rate
test performed to confirm a leaktight containment closure. Install the
Alternate B port cover and perform the maintenance leakage rate test per the
requirements of Section 8.1.3.3.2.

34. Decontaminate the cask surfaces. Survey the cask for surface contamination and
radiation dose rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

35. Engage the cask lifting yoke to the lifting trunnions.

36. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or the trailer as required to
maintain cask engagement to the rear supports.

37. Disengage the lifting yoke from the lifting trunnions and remove it from the area.
Install the cask tie-down strap. Install the top and bottom impact limiters. Install a
TIDAo an attachment point on the top impact limiter.

38. Install ISO container bracing and lid, or personnel barrier.

.39. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey

K results comply with the limits specified in 10 CFR 71.87(i) and (j).

40. Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

41. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile
Material label applied to the package per 49 CFR 172, Subpart E.

42. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

43. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.

7.1.7 Procedure for Loading TRIGA Damaged Fuel or Fuel Debris into a

TRIGA Sealed Damaged Fuel Can (DFC)

1. Examine the sealed damaged fuel can (DFC) body and inspect for damage. Verify that
the lid sealing surface is clean and free of defects. Visually verify that the drain plug
seal is installed and the drain plug is partially threaded into the drain plug adapter to
allow for draining.
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2. Lower the DFC into the pool and position it for fuel loading.

3. Load the damaged TRIGA fuel cluster rods or fuel debris into the DFC. Verify that
no more than the equivalent of 2 design base fuel elements, or 6 fuel cluster rods, as
damaged fuel or fuel debris are loaded into the sealed DFC as specified in the CoC.
Visually verify that there is no debris in the lid sealing surface and thread areas.

4. Examine the DFC lid and inspect for damage. Visually verify that the sealing surface
is clean and free of defects. Lubricate the lid bolts, install the lid seal and verify that
the lid valve is in the open position and the valve lock set screw is retracted.

5.- Attach the testing hose to the lid test connection and ensure that the fitting is properly
seated.

6. Install the lid and torque the lid bolts to 150 ± 10 inch-pound.

Note:' Torque any two diametrically opposed bolts first, then torque the
remaining two bolts. Complete the torque sequence by verifying the
torque of all four bolts in a clockwise direction.

7. Pressurize the sealed DFC with air or helium to 5-15 psig to remove the water.
Continue the purge for at least 5 minutes after bubbles appear from the base of the
DFC.

8. Access and torque the DFC drain plug to 50 ± 10 inch-pound.

9. Evacuate the DFC to a pressure below 10 torr (13 mbar) and continue vacuum
pumping for 10 minutes.

10. Stop and isolate the vacuum pump and monitor the DFC vacuum pressure for a
minimum of 10 minutes. If the pressure rise is <5 torr (6.7 mbar) in 10 minutes, the
DFC is verified as dry of free water. If the pressure rise is >5 torr (6.7 mbar) in 10
minutes or less, the DFC is not considered dry of free water. Repeat vacuum drying
and pressure rise testing until the dryness verification results are satisfactory.

11. Backfill the DFC with helium to a pressure of 1 atmosphere (0 psig), +1, -0 psi.

12. Shut and lock the lid diaphragm valve. The DFC is now sealed, dried and backfilled.

13. Disconnect the testing hose from the lid test connection.

14. The sealed DFC is now ready for loading into a TRIGA basket module.

7.1.8 Procedure for Wet Loading of PWR/BWR Fuel Rods or TPBARs into

the PWR/BWR Transport Canister

For the shipment of PWR and BWR fuel rods and nonfuel-bearing components (e.g., PWR guide

tubes or BWR water rods), the PWR/BWR transport canister has three configurations: sealed

canister, screened canister, and free-flow canister. All three canister configurations may be used

to contain either intact or damaged fuel rods, or a combination of both damaged and intact fuel

rods. The loaded transport canisters are loaded into the NAC-LWT cask containing a LWT PWR
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