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September 26, 2007

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

Attn: Document Control Desk

Subject:

References:

Submittal of Supplemental Information to the Response to Request for Additional
Information for an Amendment for Certificate of Compliance No. 1015 for the
NAC-UMS® Universal Storage System
(TAC No. L24032), Docket No. 72-1015

1. Certificate of Compliance No. 1015 for the NAC International Universal
Storage System (NAC-UMS®), U.S. Nuclear Regulatory Commission,
Amendment 4, October 11, 2005

2. Final Safety Analysis Report (FSAR) for the UMS® Universal Storage
System, Revision 6, NAC International, November 2006

3. Request for an Amendment of Certificate of Compliance (CoC) No. 1015 for
the NAC-UMS® Universal Storage System to Incorporate High Burnup PWR
Fuel as Approved Contents and Implement Changes to the Technical
Specifications, NAC International, September 22, 2006

4. Correction of Administrative Errors in Appendix A of Amendment 4 of
Certificate of Compliance (CoC) No. 1015 for the NAC-UMS® Universal
Storage System, NAC International, May 8, 2007

5. Request for Additional Information for Review of an Amendment for the
Certificate of Compliance No. 1015 for the NAC-UMS® Universal Storage
System (Docket 72-1015), U.S. Nuclear Regulatory Commission, May 30,
2007

6. Response to Request for Additional Information for an Amendment for
Certificate of Compliance No. 1015 for the NAC-UMS® Universal Storage
System (TAC No. L24032), Docket No. 72-1015, NAC International,
September 6, 2007

Based on a NRC/NAC conference call on September 25, 2007, NAC International (NAC)
herewith submits eight copies of supplemental information to Reference 6. The supplemental
information consists of clarification of the damaged fuel definition on Page A1-3 in Appendix A
of the Technical Specifications and in Chapter 1, and clarification of the application of ISG-1 1,
Revision 3, in Chapter 12 of the UMS® Universal Storage System Final Safety Analysis Report
(FSAR).

This submittal includes a changed page for the Technical Specifications [Amendment 5 (Revised
9/25/07)] and the changed pages for the UMS® Universal Storage System FSAR, which are
designated as Revision UMSS-07B. The enclosed changed pages are to be inserted as
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replacement pages into the Reference 3 and Reference 4 amendment requests. After
replacement/insertion of the changed pages provided in this submittal, the current List of
Effective Pages should be used to verify that the correct page revisions are included in the
compiled amendment request package.

Consistent with NAC administrative practice, all FSAR pages changed in this submittal are
uniquely identified as Revision UMSS-07B, and a revision bar marks each change on a page.
Text flow changes are not marked with revision bars. Upon final approval, the changed pages
will be reformatted, assigned the next appropriate revision number, and incorporated into the
next revision of the FSAR.

As previously requested, the current NAC-UMS® cask licensee loading schedule for high burnup
fuel requires a final effective date for Amendment 5 before March 2008, so the NRC is requested
to complete the review of the changes requested herein and to issue the draft CoC and Safety
Evaluation Report by December 2007. The desired final effective date for this requested
amendment is February 15, 2008.

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

Enclosures

cc: Glenn Michael (APS)
Keith Waldrop (Duke)
Jim Connell (MY)
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Definitions
A 1.1

DAMAGED FUEL (cont'd) * Radiological and/or criticality safety is
adversely affected (e.g., significantly
changed rod pitch); or

* The assembly cannot be handled by
normal means (i.e., crane and grapple).

Note: PWR assemblies
structural defects meet
functional requirements
classified as undamaged.

with the following
UMS system-related
and are, therefore,

Grid, grid strap, and/or grid strap spring
damage in PWR assemblies such that the
unsupported length of the fuel rod does
not exceed 60 inches.

4. Any SNF assembly that contains fuel rods for
which reactor operating records (or other records
or tests) cannot support the conclusion that they
do not contain gross breaches.

Note: Breached fuel rods with minor cladding
defects (i.e, pinhole leaks or hairline cracks that
will not permit significant release of particulate
matter from the spent fuel rod) meet UMS
system-related functional requirements and are,
therefore, classified as undamaged.

5. The SNF assembly is no longer in the form of an
intact fuel bundle (e.g., consists of or contains
debris such as loose fuel pellets or rod
segments).

An intact or a partial fuel rod or an individual intact or
partial fuel pellet not contained in a fuel rod. Fuel
debris is inserted into a 9 x 9 array of tubes in a
lattice that has approximately the same dimensions
as a standard fuel assembly. FUEL DEBRIS is
stored in a MAINE YANKEE FUEL CAN.

FUEL DEBRIS

(continued)

Certificate of Compliance No. 1015 Al1-3 Amendment No. 5
(Revised 9/25/07)
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Table I -I Terminology (Continued)

Damaged Fuel (cont'd)

Fuel Basket (Basket)

- Support Disk

- Heat Transfer Disk

- Fuel Tube

- Tie Rod

4) Any SNF assembly that contains fuel rods for which reactor
operating records (or other records or tests) cannot support
the conclusion that they do not contain gross breaches.

Note: Breached fuel rods with minor cladding defects (i.e,
pinhole leaks or hairline cracks that will not pennit
significant release of particulate matter from the spent fuel
rod) meet UMS system-related functional requirements and
are, therefore, classified as undamaged.

5) The SNF assembly is no longer in the form of an intact fuel
bundle (e.g., consists of or contains debris such as loose fuel
pellets or rod segments).

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

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.

A circular aluminumn 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.

A stainless steel tube having a square cross-section. One fuel
tube is inserted through each square hole in the support disks and
heat transfer disks. Fuel assemblies are loaded into the fuel
tubes. A fuel tube may have neutron absorber material enclosed
by a stainless steel sheet on one or more of its external faces,
depending on fuel type and the position of the fuel tube in the
basket.

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.
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Table I -I

- Spacer

Termiinology (Continued)

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

Grossly Beached Spent

Fuel Rod

Heavy Haul Trailer

High Burnup Fuel

Intact Fuel

(Assembly or Rod)

Maine Yankee Fuel Can

Margin of Safety

NS-4-FR or NS-3

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.

A breach in the spent fuel cladding that is larger than a pinhole
or hairline crack. A gross cladding breach may be established
by visual examination with the capability to determine if the fuel
pellet can be seen through the cladding, or through a review of
reactor operating records indicating the presence of heavy metal
isotopes.

The trailer used to transport the empty or loaded Vertical
Concrete Cask.

A fuel assembly meeting the definition of a standard fuel
assembly with an assembly average burnup between 45,000 and
60,000 MWd/MTU. Maximum peak average rod burnup is
limited to 62,500 MWd/MTU.

Any fuel that can fulfill all fuel-specific and system-related
functions and that is not breached.

A specially designed stainless steel screened can sized to hold an
undamaged fuel assembly, consolidated fuel, or damaged fuel.
The can screens permit draining and drying, while precluding
the release of gross particulates into the canister cavity. The
Maine Yankee Fuel Can may only be loaded in a Class I
Canister.

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.

Solid hydrogenous materials with neutron absorption
capabilities.

1-6
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CANISTER Maximum Time in Vacuum Drying
C 3.1.1

NAC-UMS¢ SYSTEM Integrity
C'ANISTER Maximum Time in Vacuum DrvineŽ------------------- C

C3.1

C 3.1.1

BASES
CANISTER Maximum Time in Vacuum Dryin

BACKGROUND A TRANSFER CASK with an empty CANISTER is placed into the
spent fuel pool and loaded with fuel assemblies meeting the
requirements of the Approved Contents limnits. A shield lid is then
placed on the CANISTER. The TRANSFER CASK and CANISTER
are raised out of the spent fuel pool. The TRANSFER CASK and
CANISTER are then moved to a preparation area, where dose rates are
measured. The CANISTER shield lid is welded to the CANISTER
shell, and the lid weld is examined and pressure tested. The water is
drained from the CANISTER, and CANISTER cavity vacuum drying is
perfonned. The CANISTER cavity is then backfilled with helium, and
the CANISTER drain and vent port covers are installed, welded and
examined. The shield lid welds are then helium leak tested using the
evacuated envelope method, per ANSI N14.5. The structural lid is
installed, welded and examined. Dose and contamination measurements
are completed prior to moving the TRANSFER CASK and CANISTER
in position to transfer the CANISTER to the CONCRETE CASK.
After the CANISTER is transferred, the CONCRETE CASK is then
moved to the ISFSI. Average CONCRETE CASK dose rates are
measured at the ISFSI pad.

Limiting the elapsed time from the end of CANISTER draining
operations through dryness verification testing and subsequent
backfilling of the CANISTER with helium ensures that the short-term
temperature limits established in the Safety Analyses Report for the
spent fuel cladding and CANISTER materials are not exceeded and that
the test duration of 30 days (720 hours) considered in PNL-4835 for
zirconium alloy clad fuel for storage in air is not exceeded.

A CANISTER containing a fuel assembly with bumup greater than 45
GWd/MTU is limited to nine (9) or fewer cooling/vacuum drying
cycles perfor-ned in accordance with LCO 3.1.1.2. Each cooling/
vacuum drying cycle willexceed the cladding temperature change limit
of 1 17'F (65°C). Excessive cladding temperature cycles (>10) of high
burnup fuel could result in undesirable hydride reorientation as
described in ISG-I 1, Revision 3, "Cladding Considerations for the
Transportation and Storage of Spent Fuel," and reported by
F. Kammenzind, B. M. Berquist and R. Bajaj in "The Long Range
Migration of Hydrogen Through Zircaloy in Response to Tensile and
Compressive Stress Gradients."

(continued)
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APPLICABLE
SAFETY ANALYSIS

Limiting the total time for loaded CANISTER vacuum drying
operations ensures that the short-term temperature limits for the fuel
cladding and CANISTER materials are not exceeded. If vacuum drying
operations are not completed in the required time period, the
CANISTER is backfilled with helium and cooled for a minimum of 24
hours of in-pool cooling or forced air cooling.

Analyses reported in the Safety Analysis Report conclude that spent
fuel cladding and CANISTER material short-term temperature limits
will not be exceeded for total elapsed time in the vacuum drying
operation and in the TRANSFER CASK with the CANISTER filled
with helium. Since the rate of heat up is slower for lower total heat
loads, the time required to reach component limits is longer than for the
design basis heat load. Consequently, longer time limits are specified
for heat loads below the design basis for the PWR and BWR fuel
configurations as shown in LCO 3.1.1. As shown in the LCO, for total
heat loads not specified, the time limit for the next higher specified heat
load is conservatively applied. Analyses show that the fuel cladding
and CANISTER component temperatures are below the allowable
temperatures for the time durations specified from the completion of
CANISTER draining, or from the end of in-pool cooling or forced air
cooling, through the completion of vacuum drying, dryness verification
testing per LCO 3.1.2, and the helium backfill process per LCO 3.1.3().

Following completion of helium backfill, the fuel cladding and
CANISTER temperatures are also maintained within allowable limits
for the time(s) specified in LCO 3.1.4 for the helium-filled CANISTER
in the TRANSFER CASK through completion of the transfer of the
CANISTER to the CONCRETE CASK.

(continued)
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LCO Limiting the length of time for vacuum drying operations through
completion of the helium backfill operations for the CANISTER
ensures that the spent fuel cladding and CANISTER material
temperatures remain below the short-term temperature limits for the
NAC-UMSýý SYSTEM.

Limiting a CANISTER containing a fuel assembly with burnup greater
than 45 GWd/MTU to nine (9) or fewer cooling/vacuum drying cycles,
per LCO 3.1.1.2, where the fuel cladding temperature change is greater
than I17'F (65°C) controls hydride reorientation, maintains fuel rod
cladding structural integrity and assures fuel retrievability.

APPLICABILITY The elapsed timne restrictions for vacuum drying operations on a loaded
CANISTER apply during LOADING OPERATIONS from the
completion of CANISTER draining operations through completion of
dryness verification testing per LCO 3.1.2 and the completion of the
helium backfill process per LCO 3.1.3"'. LCO 3.1.1 is not applicable
to TRANSPORT OPERATIONS or STORAGE OPERATIONS.

ACTIONS A note has been added to the ACTIONS, which states that, for this
LCO, separate Condition entry is allowed for each NAC-UMS"'
SYSTEM. This is acceptable, since the Required Actions for each
Condition provide appropriate compensatory measures for each NAC-
UMSý7` SYSTEM not meeting the LCO. Subsequent NAC-UMS•'
SYSTEMS that do not meet the LCO are governed by subsequent
Condition entry and application of associated Required Actions.

A.I

If the LCO time limit is exceeded, the CANISTER will be backfilled
with helium to a pressure of 0 psig (+1 ,-0).

AND

(continued)
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ACTIONS
(continued)

A.2.1.1

The TRANSFER CASK containing the loaded CANISTER shall be
placed in the spent fuel pool. For in-pool cooling operations with the
TRANSFER CASK and loaded CANISTER submerged, the annulus
fill system is not required to be operating. If only the loaded
CANISTER is submerged for in-pool cooling, the annulus fill systemn is
required to be operating.

AND

A.2.1.2

The TRANSFER CASK and loaded CANISTER shall be maintained
in the spent fuel pool with the water level above the top of the
CANISTER, and a maximum water temperature of 100F tfor a
minimum of 24 hours prior to the restart of LOADING OPERATIONS.

OR

A.2.2.1

A cooling air flow of 375 CFM at a maximum temperature of 76°F
shall be initiated. The airflow will be routed to the annulus fill/drain
lines of the TRANSFER CASK and will flow through the annulus and
cool the CANISTER.

AND

A.2.2.2

The cooling air flow shall be maintained for a minimum of 24 hours
prior to restart of LOADING OPERATIONS.

(continued)
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