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Dear Sir or Madam:

Pursuant to 10 CFR 50.90, Entergy Nuclear Operations, Inc. (ENO) requests Nuclear
Regulatory Commission (NRC) review and approval of a proposed license amendment
to revise Renewed Facility Operating License DPR-20 for the Palisades Nuclear Plant
(PNP). ENO proposes to revise the Renewed Facility Operating License Appendix A,
Technical Specifications (TS), as they apply to the fuel storage criticality requirements
for the Region I main spent fuel pool (SFP) and the SFP north tilt pit fuel storage racks
in TS sections 3.7.16 and 4.3. The proposed change would revise the TS to support
the replacement of the Region I SFP storage racks with new neutron absorber
Metamic-equipped racks. Degradation of the present neutron absorber,
Carborundum®, has resulted in reduced SFP storage capacity. The replacement of the
SFP storage racks will allow recovery of the currently unusable storage locations in the
SFP.

The criticality analysis supporting the proposed TS change for the replacement Region I
fuel storage racks reflects credit for soluble boron. Criticality requirements in
10 CFR 50.68, Criticality accident requirements, will continue to be met.

This proposed change has been evaluated in accordance with 10 CFR 50.91(a)(1)
using criteria in 10 CFR 50.92(c), and it has been determined that this change involves
no significant hazards consideration. The bases for this determination are included in

PROPRIETARY
Withhold from public disclosure under 10 CFR 2.390.

When separated from Attachment 5 the remainder of the submittal may be
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Attachment 1, which includes a description of the proposed change, a background
discussion, a technical analysis, a regulatory safety analysis, and an environmental
review. Attachment 2 provides the revised TS pages reflecting the proposed changes.
Attachment 3 provides the marked-up TS pages showing the proposed changes.

Attachment 4 provides the Holtec International proprietary authorization affidavit
supporting the proprietary nature of Attachment 5. The affidavit sets forth the basis for
which the information may be withheld from public disclosure by the NRC and
addresses the specific considerations listed in 10 CFR 2.390, Public inspections,
exemptions, requests for withholding.

Attachment 5 contains the proprietary Holtec International report documenting the
evaluation of the replacement SFP storage racks. Attachment 6 provides the
non-proprietary version of the report for evaluation of the replacement SFP storage
racks.

To support SFP operations necessary to accommodate installation of the replacement
racks, reconfiguration of the spent fuel inventory, and a full core off load during the
2013 refueling outage, ENO requests approval of the proposed license amendment
request by March 1, 2013. The amendment will be implemented within 30 days of
approval.

In accordance with 10 CFR 50.91 (b), ENO is notifying the State of Michigan of this
proposed license amendment by transmitting a copy of this letter and the
non-proprietary attachments to the designated state official.

Summary of Commitments

This letter identifies no new commitments and no revisions to existing commitments.

I declare under penalty of perjury that the foregoing is true and correct. Executed on
February 28, 2012.

Sincerely,

ajv/jlk N
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Attachments: -1. Description and Evaluation of Requested Change
2. Renewed Operating License Page Change Instructions and

Revised Technical Specifications Pages
3. Mark-up of Technical Specifications Pages
4. Holtec International Affidavit
5. Holtec International Report No. HI-2115004, Licensing Report for

Replacement of the Palisades Region 1 Spent Fuel Pool Storage
Racks, (Proprietary Version)

6. Holtec International Report No. HI-2115004, Licensing Report for
Replacement of the Palisades Region 1 Spent Fuel Pool Storage
Racks, (Non-Proprietary Version)

cc: Administrator, Region III, USNRC
Project Manager, Palisades, USNRC
Resident Inspector, Palisades, USNRC
State of Michigan



ATTACHMENT 1

DESCRIPTION AND EVALUATION OF REQUESTED CHANGE

1.0 DESCRIPTION

Entergy Nuclear Operations, Inc. (ENO) requests Nuclear Regulatory Commission (NRC)
review and approval of a license amendment request (LAR) to revise Renewed Facility
Operating License DPR-20 for the Palisades Nuclear Plant (PNP). ENO proposes to revise
Appendix A, Technical Specifications (TS), fuel storage requirements as they apply to Region I
storage racks in the PNP main spent fuel pool (SFP) and the north tilt pit portion of the SFP.
The license amendment would revise the Spent Fuel Pool Storage specification in TS 3.7.16
and the Fuel Storage, Criticality, section in TS 4.3.1 for Region I fuel storage racks to support
replacement of the Region I racks that will include the neutron absorbing material, Metamic TM

,

which is integral to the fuel storage racks. The present SFP Region I fuel storage racks
neutron absorbing material Carborundum® is degraded and not credited as a neutron
absorber. The replacement of the SFP storage racks will allow recovery of the currently
unusable storage locations in the SFP.

During installation of the new fuel storage racks, the PNP SFP will contain a combination of the
existing Region I Carborundum® equipped fuel storage racks, the new Metamic TM equipped
fuel storage racks, and the Region II racks. The Region II racks contain Boraflex that, like the
Region I Carborundum® equipped fuel storage racks, is not credited as a neutron absorber.
Once the installation has been completed, the SFP will contain only the Metamic TM equipped
Region I fuel storage racks and the Boraflex equipped Region II fuel storage racks. To address
both the interim installation configuration and the final as-left configuration, the proposed TS
addresses the existing Region I Carborundum® equipped fuel storage racks, the new Region I
MetamicTM equipped storage racks, and the Region II Boraflex equipped storage racks.

The analysis supporting the present Region I Carborundum® equipped fuel storage racks
takes credit for fuel assembly burnup, soluble boron, a complete loss of the neutron absorber
material, and complete voiding of the flux trap (gap) between the individual SFP rack storage
cells. The analysis that supports the proposed change to the Region I SFP fuel storage racks,
takes credit for soluble boron and the MetamicTM neutron absorbing material, but does not
credit the effects of fuel burnup. Additionally, the flux trap between fuel assemblies is no longer
modeled as a void as is the case in the analyses for the present TS for the Region I
Carborundum® equipped fuel storage racks. The replacement MetamicTM equipped fuel
storage rack flux trap design is suitable for storing both irradiated and unirradiated fuel
assemblies.

Like the present TS requirements for Region I and Region II, the analysis for the proposed
change, in accordance with 10 CFR 50.68, Criticality accident requirements, would maintain
the effective neutron multiplication factor (Keff) limits for Region I storage racks to less than 1.0
when flooded with unborated water, and less than, or equal to, 0.95 when flooded with water
having a minimum boron concentration of 850 ppm during normal operations and 1350 ppm
during accident conditions. A minimum SFP soluble boron concentration of 1720 ppm is
required in PNP TS 3.7.15, Spent Fuel Pool Boron Concentration.
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The current TS requirements, for Region I Carborundum® equipped fuel storage racks, limit
fuel assemblies to a maximum nominal planar average U-235 enrichment of 4.54 weight
percent, and restrict the fuel loading in designated sub-regions within Region I. The new
Metamic TM SFP storage racks are designed to accommodate unrestricted storage of fresh or
spent fuel with an initial maximum nominal planar average U-235 enrichment of 5.0 weight
percent. The proposed TS, however, will limit the maximum nominal planar average
enrichment to 4.95 weight percent, which restores the U-235 enrichment limit to that which
existed prior to Amendment 236, when TS restrictions due to the degradation of the
Carborundum® neutron poison were imposed. This enrichment limit is consistent with current
TS 4.3.1.3 for the dry storage of new fuel, which limits the storage of unirradiated fuel to
maximum nominal planar average enrichment of 4.95 weight percent.

Restrictions exist for storage of non-fissile bearing components in the Region I Carborundum®
equipped fuel storage racks. However, no restrictions would be included on the storage of
non-fissile bearing components in the new MetamicTM equipped storage racks.

The replacement Region I storage racks will have the same number of storage cell locations as
the existing storage racks. The present TS, for Region I, restrict the use of some storage cells
due to not crediting the degraded Carborundum® neutron poison integral to the storage racks.
The replacement storage racks will allow storage in all the available cell locations within
Region I of the SFP. The arrangement of the Region I and Region II storage racks in the SFP
is shown in Figure B 3.7.16-1 of the Technical Specifications Bases.

The supporting analysis for the LAR was performed by Holtec International and summarized in
Attachment 5, in Holtec report number HI-2115004.

2.0 PROPOSED CHANGE

ENO proposes to modify:

1. The SFP storage requirements in LCO 3.7.16a., by adding wording to identify that this
LCO applies to the existing Carborundum® equipped SFP fuel storage racks.

2. LCO 3.7.16b., by adding a requirement for the new Region I Metamic TM equipped fuel
storage racks. Current LCO 3.7.16b. would be renumbered to LCO 3.7.16c., for the
Region II SFP fuel storage racks requirements.

3. Design Features TS 4.3.1.1, by adding wording to identify that this section applies to
the existing Carborundum® equipped fuel storage racks.

4. Design Features TS 4.3.1.2, by adding requirements TS 4.3.1.2a. through
TS 4.3.1.2f. for the new Region I Metamic TM equipped fuel storage racks. Current TS
4.3.1.2 and 4.3.1.3 would be renumbered to 4.3.1.3 and 4.3.1.4, respectively.
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The wording of NUREG-1432, "Standard Technical Specifications - Combustion Engineering
Plants" has been adhered to, to the extent possible.

LCO 3.7.16a. would be modified to read as follows:

"a. Each fuel assembly and non-fissile bearing component stored in a Region I Carborundum
equipped storage rack shall be within the limitations in Specification 4.3.1.1 and, as applicable,
within the requirements of the maximum nominal planar average U-235 enrichment and burnup
of Tables 3.7.16-2, 3.7.16-3, 3.7.16-4 or 3.7.16-5,"

Present LCO 3.7.16b. would be renumbered to 3.7.16c. LCO 3.7.16b. would become the new
requirement for the MetamicTM equipped fuel storage racks, and would read as follows:

"b. Fuel assemblies in a Region I Metamic equipped storage rack shall be within the limitations in
Specification 4.3.1.2, and"

LCO 3.7.16c. would be the former LCO 3.7.16b. and would have no changes to the text. Refer
to the page changes in Attachments 2 and 3.

TS 4.3.1.1 would be modified to read as follows:

"4.3.1.1 The Region I (See Figure B 3.7.16-1) Carborundum equipped fuel storage racks
incorporating Regions 1A, 1 B, 1C, 1 D, and 1E are designed and shall be maintained
with:"

Present TS 4.3.1.2 would be renumbered to TS 4.3.1.3. TS 4.3.1.2 would become the
requirements for the new MetamicTM fuel storage rack and would read as follows:

"4.3.1.2 The Region I (See Figure B 3.7.16-1) Metamic equipped fuel storage racks are designed
and shall be maintained with:

a. Fuel assemblies having a maximum nominal planar average U-235 enrichment of
4.95 weight percent

b. Keff < 1.0 if fully flooded with unborated water, which includes allowances for
uncertainties as described in Section 9.11 of the FSAR;

c. Keff < 0.95 if fully flooded with water borated to 850 ppm, which includes
allowances for uncertainties as described in Section 9.11 of the FSAR;

d. A nominal 10.25 inch center to center distance between fuel assemblies; and

e. New or irradiated fuel assemblies.

f. Two empty rows of storage locations shall exist between the fuel assemblies in a
Carborundum equipped rack and the fuel assemblies in an adjacent Metamic
equipped rack."

Renumbered TS 4.3.1.3 would contain no changes to the text. Refer to the page changes in
Attachments 2 and 3.
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Present TS 4.3.1.3 would be renumbered TS 4.3.1.4 with no changes to the text. Refer to the
page changes in Attachments 2 and 3.

3.0 BACKGROUND

In July 2008, ENO identified that results from Boron-10 Areal Density Gauge for Evaluating
Racks (BADGER) testing, of the Region I SFP storage racks, indicated that the neutron
absorber material contained less boron-10 than assumed in the SFP criticality analysis of
record. At the time, the Carborundum® neutron absorber, in the Region I SFP and north tilt pit
storage racks, was relied on for compliance with TS 4.3.1.1 b criticality requirements. TS
4.3.1 .lb required that Keff for Region I fuel racks be less than or equal to 0.95 if fully flooded
with unborated water. Soluble boron would have been required to maintain a Keff less than or
equal to 0.95 in the Region I fuel racks; therefore, PNP was no longer in compliance with the
TS requirement or with 10 CFR 50.68 requirements. In accordance with NRC Administrative
Letter 98-10, "Dispositioning of Technical Specifications that are Insufficient to Assure Plant
Safety," compensatory measures were implemented.

The SFP contains fuel storage racks that are designated as Region I and Region II racks. The
Region I storage racks contain Carborundum® neutron absorber plates, which are no longer
credited in the Region I criticality calculations (PNP license Amendment No. 236, ADAMS
Accession No. ML090160238). The Region II racks contain a neutron absorbing material
Boraflex that is not credited in the Region II criticality calculations (PNP license amendment
No. 207, ML020590151 and ML020440048). Soluble boron, at 850 ppm, is required by TS to
maintain Keff less than or equal to 0.95 in the Region I and Region II storage racks when fully
flooded with borated water, during normal operations.

ENO submitted a letter dated August 27, 2008 (ML082410132), describing four commitments
and plans for a license amendment request (LAR) to address the degraded SFP storage rack
neutron absorber. Licensee Event Report 08-004, dated September 15, 2008 (ML082660584),
described the noncompliance with TS 4.3.1.1b. and 10 CFR 50.68. The NRC issued a
Confirmatory Action Letter (CAL), on September 18, 2008 (ML082630145), confirming
commitments by ENO in the August 27, 2008, letter. The CAL also indicated that a LAR
submittal is needed to restore regulatory compliance prior to the next refueling outage.

ENO submitted a LAR dated November 25, 2008 (ML083360619 and ML083360624), to
restore regulatory compliance with TS 4.3.1.1b and 10 CFR 50.68. This LAR proposed to
revise SFP storage requirements in TS section 3.7.16 and the criticality requirements for the
Region I SFP and north tilt pit storage racks in TS section 4.3.1.1. The supporting criticality
analysis credited soluble boron in the same manner and magnitude credited for the Region II
fuel storage racks. The NRC subsequently approved the LAR by issuing Amendment No. 236,
on February 6, 2009 (ML090160238).

On September 1, 2009, ENO submitted an LAR (ML092450683) to modify the TS SFP Region I
requirements. Subsequent review by the NRC resulted in a request for supplemental
information in a letter dated October 15, 2009 (ML092860363). ENO then withdrew the LAR
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submittal, on October 29, 2009 (ML093030034). Subsequently, on January 31, 2011
(ML1 10380093), ENO submitted another LAR that addressed the NRC requested information
in their October 15, 2009, letter. The NRC approved the LAR in Amendment No. 246 issued
on January 27, 2012 (ML1 1362A468).

The PNP SFP contains twelve fuel storage racks, with space for an additional storage rack.
Seven of these racks are in Region 1 and are equipped with the degraded Carborundum®
neutron absorber plates. The remaining five racks in Region II are equipped with Boraflex that
is also not credited as a neutron absorber. Another location in the main SFP exists where a
Region II fuel storage rack was removed to provide a location for a spent fuel cask loading
area. Six of the seven fuel storage racks in Region I are in the main SFP and one is in the
north tilt pit. Three of the five fuel storage racks in Region II are in the main SFP and the
remaining two are in the north tilt pit. The storage capacity of the Region I fuel storage racks is
422 fuel assemblies. The storage capacity will not be altered by replacement of the Region I
storage racks. Replacement of the storage racks would regain the fuel storage capacity that
was lost following the identification of the degraded Carborundum® and the implementation of
compensatory actions and Amendments 236 and 246.

4.0 TECHNICAL ANALYSIS

Attachment 5, Holtec report number HI-2115004, provides the design basis, analysis
methodology, and evaluation results for the proposed replacement fuel storage racks at PNP to
support the LAR. The SFP thermal performance, criticality, and seismic response have been
reanalyzed considering the replacement of the Region I racks with racks of a different
construction. The results of these analyses show that the pool storage systems meet
acceptance criteria. The design and analyses demonstrate that the replacement SFP fuel
storage racks meet all the governing requirements of the applicable codes and standards, in
particular, the NRC guidance provided in USNRC, "OT Position for Review and Acceptance of
Spent Fuel Storage and Handling Applications," April 14, 1978, and addendum dated January
18, 1979. Key elements of Holtec report number HI-2115004 are as follows:

Criticality Considerations

Criticality considerations are discussed in Chapter 4 of Holtec report number HI-2115004. The
replacement SFP storage racks are designed to maintain the required subcriticality margin
when fully loaded with enriched fuel at a temperature corresponding to the highest reactivity.
For reactivity control in the racks, MetamicTM neutron absorber panels will be integrated within
the rack structure. The panels have been sized to sufficiently shadow the active fuel height of
all assembly designs to be stored in the racks. The panels will be held in place and protected
against damage by a stainless steel jacket which will be intermittently welded to the cell walls.
The panels will be mounted on the exterior of the cells.

The replacement racks are designed to ensure that the neutron multiplication factor (keff) is
equal to or less than 0.95 with the racks fully loaded with fresh fuel and the pool flooded with
850 ppm borated water at a temperature corresponding to the highest reactivity. The racks are
also designed to assure that keff is less than 1.0 with the racks fully loaded with fresh fuel and
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the pool flooded with unborated water at a temperature corresponding to the highest reactivity.
The maximum calculated reactivity includes a margin for uncertainty in reactivity calculations
and in mechanical tolerances, statistically combined, giving assurance the true keff will be less
than 0.95 with a 95% probability at a 95% confidence level. Reactivity effects of abnormal and
accident conditions are also evaluated to assure that under credible abnormal or accident
conditions, the reactivity will be maintained less than 0.95. The accidents and malfunctions
evaluated include a dropped fuel assembly on top of the fuel rack; impact on criticality of water
temperature and density effects; and impact on criticality of eccentric positioning of fuel
assemblies within the rack. Additional credible accidents considered include: storage cell
distortion, a fuel assembly misloaded in the wrong storage rack location, a fuel assembly
mislocated in a wrong location outside the storage rack, boron dilution, and rack movement.

Criticality control in Region I, for the replacement storage racks, would rely on the fixed
Metamic TM neutron absorber and on soluble boron for normal and accident conditions in
accordance with 10 CFR 50.68(b)(4). Criticality control would not rely on burnup of the fuel.
The racks are designed to accommodate fresh, burned or spent fuel with a conservative initial
maximum nominal average enrichment of 5.0 weight percent U-235, which is above the fuel
enrichment limit of 4.95 weight percent.

The criticality analyses methodology is described in section 4.2 of Holtec report number
HI-2115004.

Summary of Boron Dilution Evaluation

On March 2, 2001, Consumers Energy (former owner and license holder) submitted an
amendment request to impose a TS SFP boron concentration requirement. The amendment
request and supplements provided the basis for NRC issuance of Amendment No. 207
(February 26, 2002; ML020440048 & ML020590151) to the Palisades Operating License,
allowing changes to enrichment limits in the SFP. The amendment request provided a SFP
boron dilution evaluation. The evaluation has been reviewed and remains valid. In the
evaluation, available dilution sources were compiled and analyzed against the calculated
dilution volumes to determine the potential of a SFP boron dilution event. For each dilution
scenario, calculations were performed to define the dilution time for the SFP to reach 850 ppm.

The evaluation shows that a large volume of water (-123,000 gallons) is necessary to dilute the
SFP from the present TS limit of 1720 ppm to a soluble boron concentration where a Keff of
0.95 would be approached in the pool. For the limiting dilution source flow rate, the dilution
time to reach a pool concentration of 850 ppm was determined to be 9.8 hours. The first
15,000 gallons of dilution water would fill the pool to its overflow level. The remaining -108,000
gallons needed to dilute the pool to 850 ppm would overflow the SFP onto the pool deck and
down floor gaps for the equipment hatch, the elevator shaft, or the stair well, all of which are
located within four to ten feet of the pool.

The resulting water distribution throughout the auxiliary building and safeguards room
basement would result in high sump level alarms in the control room. The large amount of
water on the floor in these areas would be easily spotted by the operators whether they have
specifically been sent there in response to an alarm or if they were making normal rounds
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through the auxiliary building and fuel pool on a shiftly basis. Therefore, it is reasonable to
assume that the operators will recognize and terminate this event well before the boron
concentration in the SFP would drop below 850 ppm at 9.8 hours into the event. A fuel pool
high level alarm would give an even earlier warning of fuel pool level increases that could lead
to dilution of the soluble boron concentration.

Abnormal Conditions and the Double-Contingency Principle

NRC Memorandum from L. Kopp to T. Collins, dated August 19, 1998, "Guidance on the
Regulatory Requirements for Criticality Analysis of Fuel Storage at Light-Water Reactor Power
Plants," includes the following summary of abnormal conditions and the double-contingency
principle:

"The criticality safety analysis should consider all credible incidents and postulated
accidents. However, by virtue of the double-contingency principle, two unlikely
independent and concurrent incidents or postulated accidents are beyond the scope of
the required analysis. The double-contingency principle means that a realistic condition
may be assumed for the criticality analysis in calculating the effects of incidents or
postulated accidents. For example, if soluble boron is normally present in the spent fuel
pool water, the loss of soluble boron is considered as one accident condition and the
second concurrent accident need not be assumed. Therefore, credit for the presence of
the soluble boron may be assumed in evaluating other accident conditions."

The proposed changes support compliance with this principle.

Mechanical Desiqn Evaluation

The replacement fuel storage racks will be free standing and self-supporting. The replacement
fuel storage rack design has been evaluated with respect to the mechanical and material
considerations, neutron absorber, fuel handling qualifications, fuel interfaces, and accident
considerations.

The principal construction materials for the replacement racks will be SA240 Type 304L
stainless steel sheet and plate stock, and SA564-630 precipitation hardened stainless steel for
the adjustable support spindles. The SFP rack design, material selection and fabrication
process will comply with the applicable ASTM Standards for service in the nuclear
environment. The governing quality assurance requirements for fabrication of the racks comply
with the quality assurance and quality control requirements of 10 CFR 50, Appendix B.

The design of the replacement fuel storage rack modules preserves space for thermal
expansion and seismic movement. Each replacement rack is supported at the corners by
adjustable support pedestals, but is not attached to the walls or the floor of the SFP.

The rack structural performance (summarized below), with respect to loads arising from a
seismic event, has been analyzed. The analyses also included an accidental drop of a fuel
assembly during movement to a storage location. It has been demonstrated, by the results of
these events, that the mechanical design and material selection criteria would maintain safe
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storage of fuel, in a cool-able and subcritical configuration. The fuel was shown to remain
subcritical following the analyzed events.

Thermal Hydraulics and Pool Coolinq

A comprehensive thermal-hydraulic evaluation of the SFP containing the replacement fuel
storage racks has been prepared to analyze their thermal performance (Holtec report number
HI-2115004, Chapter 5, in Attachment 5). Evaluations performed for the SFP cooling system
conservatively consider background heat from previous cycles and the decay heat from a
partial or full core discharge after an 18-month cycle. The quantity of fuel assemblies from
these discharge histories is equal to the number of available storage locations. The calculation
of the long-term decay heat for thermal analysis of the pool was performed using the industry
standard ORIGEN2 isotope depletion and generation computer code developed by the Oak
Ridge National Laboratory. The time-variant decay heat generated by the most recent outage
discharge was assumed to take place after the shortest period of cooling time and with the
highest rate of fuel transfer from the vessel to the pool to maximize the heat addition. The heat
transfer model conservatively accounted for an additional resistance from the fouling of the
heat transfer surface in the SFP heat exchanger and performance loss due to plugged tubes.
Passive heat losses from the SFP via conduction, convection, thermal radiation, and
evaporation have been neglected.

Two postulated refueling off loads are defined: refueling batch offload and a full core off load. In
a refueling batch offload, 76 fuel assemblies are discharged from the reactor into the SFP at
the end of a normal operating cycle. In a full core offload, the entire core of 204 fuel
assemblies is discharged from the reactor into the SFP at the end of a normal operating cycle.
For both offload scenarios, a single SFP cooling system pump supplying a single SFP cooling
system heat exchanger operates to provide cooling before, during and after the off load.

The SFP bulk temperature is limited to the current licensing basis value of 150°F for any partial
core or full core offload. The minimum in-core hold times required to ensure that these limits
are not exceeded are determined. Adherence to the in-core hold time requirements ensures
temperature limit compliance.

The local water temperature determinations are performed assuming that the pool is at its peak
bulk temperature. The worst location was identified as the cell with the hottest assembly and
the most restricted convective flow. A conservative value for the axial peaking power factor
was used. The local analysis was extended to include the effects of a partially blocked exit
flow, postulated from an accidentally dropped assembly on top of the rack.

The calculated maximum local water temperature is determined to be 168 OF in the hottest
channel and coincides in time with the highest pool bulk temperature. The maximum fuel
cladding temperature was calculated to be 192 OF. These results conservatively assume a
dropped fuel assembly blocking the exit of the cell. The local boiling point at the top of the fuel,
based on the minimum water level in the pool as required by the TS, will be approximately
240 OF, which indicates that the channel will remain in subcooled flow, thus minimizing the
potential for fuel damage and precluding vapor generation that could impact reactivity.
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Seismic and Structural Evaluation

A complete re-evaluation of the mechanical and civil structures, to address the structural issues
resulting from the replacement of the Region I fuel storage racks has been performed (Chapter
6 in Attachment 5, Holtec report number HI-2115004). The analyses considered the loads from
seismic, thermal, and mechanical forces to determine the margin of safety in the structural
integrity of the replacement SFP fuel storage racks, and in the SFP structure and liner. The
loads, load combinations, and acceptance criteria were based on the ASME Section III,
Subsection NF, and on NUREG-0800, Standard Review Plan for the Review of Safety Analysis
Reports for Nuclear Power Plants, (SRP) Section 3.8.4, Appendix D.

The replacement racks are free standing and self-supporting style rack storage modules. To
protect the liner, all replacement racks have supports at the corners that are separated from
the liner by thick bearing pads that serve to spread out any bearing impact loads from a
seismic event. Whole-pool multi-rack (WPMR) seismic analyses were performed for the array
of replacement racks in the main SFP. A single-rack analysis was performed for the
replacement Region I rack in the north tilt pit. The analyses were based on the simulation of
the safe shutdown earthquake (SSE) and the operating basis earthquake (OBE) in accordance
with SRP Section 3.7.1 requirements.

The results indicate that the maximum seismic displacements do not pose any threat of impact
between the top of the replacement racks and the adjacent existing racks or pool walls. The
resultant member and weld stresses in the replacement racks are all below the allowable
stresses. Therefore, the racks will remain functional during and after an SSE or OBE event.

The rack analysis also provided loads transmitted to the pool floor by the replacement racks.
All loads to the reinforced-concrete pool structure are bounded by the loads for the existing
racks and so all pool floor stresses were determined to remain within the allowable limits.

In addition to the seismic evaluations, the storage racks were also analyzed for all postulated
accident conditions. A fuel handling accident, involving a fuel assembly dropped from the fuel
handling platform highest possible lift point, would not cause the criticality safety characteristics
of the racks to be decreased by plastic deformation in the region of the rack facing the enriched
fuel zone or by causing lowering of the enriched zone below the neutron absorber to a point
where keff would exceed 1.0. For an impact on the top edge of a rack, cell strains in excess of
10% of the material failure strain is limited to the crush zone, which is defined as the region
"above the welded joint where the sheathing is connected to the rack body." For an impact
onto the rack baseplate (i.e., through an empty storage location), deformation of the baseplate
is less than a nonmechanistic condition evaluated and shown to yield keff < 1.0. Thus, the
functionality of the rack would not be affected by any postulated accident conditions.

The SFP is a cast-in-place, steel lined, and reinforced concrete tank structure that provides
space for storage of fuel assemblies. All loadings applied to the structure by the replacement
racks are lower than those applied by the existing racks, so it is concluded that the existing
licensing basis evaluations of the pool structure remain bounding for the replacement racks.
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In addition to the loads described above, the pool liner was also analyzed for mechanical loads
under accident conditions. The results of the analyses performed on the SFP liner indicate that
under all postulated loadings the liner will be subjected to stresses or strains that remain within
acceptable limits.

Radiological Considerations

Radiological consequences of accidents in the fuel handling area have been evaluated. The
procedures and equipment used to move fuel remain unchanged and, therefore, the drop
height of a fuel assembly and the resulting fuel damage will not be changed. The doses from
the fuel-handling accident were previously calculated for the existing licensing basis. The
factors affecting the calculation, such as depth of the pool, the exposure of the fuel assembly
considered when the accident occurs, the cooling time of the assembly, etc. have not changed.
Consequently, the doses from the existing licensing-basis fuel-handling accident remain
bounding for the replacement racks.

Mechanical Accident Considerations

Chapter 7 of Holtec report number HI-2115004 discusses the analyses to demonstrate the
regulatory compliance of the proposed replacement SFP storage racks under postulated
accidental drop events in the SFP. A shallow drop and a deep drop of a fuel assembly and its
handling tool, and a gate drop event, were evaluated. The shallow drop event was found to
produce localized deformation of the top of the storage cell but the maximum strain was well
within the permissible limit. Due to the dimensions of the gate its impact would involve at least
four storage rack cells and as a result the gate drop event was found to be bounded by the
shallow drop event in terms of the sustained plastic strain. The analysis of the deep drop event
at a storage cell location, which was selected to maximize baseplate deformation, indicated
that the baseplate is not pierced and the maximum deflection of the baseplate would not lead
to a secondary impact of the fuel assembly with the floor. The deep drop accident at the
pedestal location showed that the rack and the pedestal would remain structurally adequate
and the pool liner would not be damaged.

The analyses conclusions are that the SFP storage rack modules are of sufficient structural
strength, with acceptable margins of safety, to ensure safe performance under the postulated
load drop events.

Transitioning to MetamicTM Equipped Racks

During the installation period for the replacement fuel storage racks the SFP will contain three
types of racks. The proposed TS address the three types. In the proposed changes the type
of Region I racks would be identified by Carborundum or MetamicT in the specification. During
the interim configurations, neutronic decoupling of the fuel assemblies in the Region I
Carborundum equipped and MetamicTM equipped storage racks will be maintained by at least
two rows of empty storage locations between the fuel in the existing Region I racks and the
replacement racks. The empty locations will provide over 20 inches of water-filled space
between Region I fuel assemblies in the different adjacent racks. Twelve inches provides
effectively an infinite neutron reflector. The requirement is specified in lieu of performing
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detailed calculations on interfaces between the new and existing racks in Region I. The two
empty rows may be in either type of Region I rack or split between the two racks (one empty
row in each rack). This requirement would not be imposed on fuel in racks adjacent to the
same type of rack or to those adjacent to the racks in Region II, as the attached analysis in
Attachment 5 and the analysis of record for the existing racks address these configurations.

The installation phase of the fuel storage rack project involves removal of the existing Region I
storage racks and installation of the new Region 1 racks in the SFP. Installation work will be
performed in compliance with NUREG-0612 (Control of Heavy Loads at Nuclear Power Plants,
1980), and applicable procedures.

Human Performance

In addition to the Holtec analyses the human performance aspects for using the new fuel
storage racks was reviewed. The process for moving fuel assemblies is controlled by system
operating procedure SOP-28, "Fuel Handling System." This procedure provides the detailed
steps associated with the equipment controls on the fuel handling machines, as well as the
required communications necessary between the fuel handling machine operator and the fuel
handling communicator (FHC).

Fuel movement plans are developed by experienced and qualified personnel. Engineering
Manual procedure EM-04-29, "Guidelines for Preparing Fuel Movement Plans," is the
governing document for preparation of fuel move plans. The procedure requires an
independent review by another qualified person and ensures that both the preparer and
reviewer verify that the fuel move plan would result in approved storage patterns in accordance
with the Technical Specifications.

A human performance work practice includes annotating unique conditions associated with
specific fuel moves with clarifying notes in the comment field or elsewhere on the fuel move
sheets. These notes establish additional process controls to minimize the probability of a fuel
move error. These notes are discussed during the pre-job brief.

Fuel moves are coordinated and independently verified by a qualified FHC. The PNP fuel
handling machine has specific storage cell coordinates that are pre-programmed into the spent
fuel handling machine (SFHM) computer. This is a physical control that lessens the probability
of fuel move errors. For each fuel move, these coordinates are verified by the qualified FHC.

Administrative procedures provide the controls necessary to conduct fuel handling activities
safely and effectively, and ensures adherence with fuel movement plans.

The following human performance tools are used during fuel handling activities;

1. Three-way communications between the fuel handling machine operator and the FHC is
used during verification of "from" and "to" locations, and during verification of fuel
handling machine mast orientation.

2. Place-keeping on the fuel moves sheets is required for each fuel move step.

Page 11 of 18



3. The performance of fuel move evolutions is preceded with formal pre-job briefs.

The above controls are considered appropriate to minimize the probability of the occurrence of
a fuel misload event. Following the replacement of all Region I fuel storage racks, a misloading
event within Region I could not occur.

5.0 REGULATORY SAFETY ANALYSIS

Entergy Nuclear Operations, Inc. is requesting a revision to the Renewed Facility Operating
License No. DPR-20 for the Palisades Nuclear Plant. The proposed change would revise the
Technical Specifications to reflect the replacement of the Carborundum® equipped Region I
spent fuel pool storage racks with new MetamicTM equipped storage racks.

Degradation of the Carborundum® neutron absorber in the existing Region I storage racks has
reduced the allowed storage capacity of the storage racks due to the necessity of implementing
loading patterns with empty storage locations. When the present Region I Carborundum®
equipped storage racks are all replaced with the MetamicTM equipped racks, the proposed
amendment would allow the elimination of these restrictive loading patterns and recovery of the
current unused storage locations in Region I of the spent fuel pool.

To provide control over SFP fuel storage in Region I during the installation period of the rack
replacement, both types of Region I racks are included in the proposed TS. No characteristics
are being changed in the existing racks or the Region II racks. Proposed changes affect the
existing racks but they are editorial and the impact is not discussed in the following significant
hazards consideration.

5.1 No Significant Hazards Consideration

Entergy Nuclear Operations, Inc. (ENO) has evaluated whether or not a significant hazards
consideration is involved with the proposed amendment to Technical Specification (TS) 3.7.16,
Spent Fuel Pool Storage, and the fuel storage requirements in TS 4.3.1, Criticality, by focusing
on the three standards set forth in 10 CFR 50.92, Issuance of amendment, as discussed
below.

1. Does the proposed amendment involve a significant increase in the probability or
consequences of an accident previously evaluated?

Response: No.

The probability of any accident previously evaluated is not significantly increased by the
proposed changes to the Region I spent fuel pool (SFP) storage racks. The probabilities of an
accidental fuel assembly drop or misloading is primarily influenced by the methods used to lift
and move these loads. The method of handling fuel is not changed since the same equipment
and procedures will be used. Work in the SFP area will be controlled and performed in
accordance with written procedures. Any movement of fuel assemblies required to be
performed to support the modification will be performed in the same manner as during normal
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operations. Replacing the Region I SFP storage racks does not have a significant impact on
the frequency of occurrence for any accident previously evaluated. Additionally, the
probabilities of a seismic event, boron dilution, or loss of SFP cooling flow are not influenced by
the proposed changes. Therefore, the proposed change will not involve a significant increase
in the probability of occurrence of any event previously analyzed.

TS 3.7.15, SFP Boron Concentration, requires a minimum boron concentration of 1720 ppm,
which bounds the analysis for the proposed amendment. Soluble boron is maintained in the
SFP water as required by the TS and controlled by procedures. The criticality safety analyses
for Region I and for Region II of the SFP credit the same soluble boron concentration of 850
ppm to maintain a Keff < 0.95 under normal conditions and 1350 ppm to maintain a Keff < 0.95
under accident scenarios as does the analysis for the proposed change for Region I. In
crediting soluble boron, in Region 1, the SFP criticality analysis would have no effect on normal
pool operation and maintenance. Thus, there is no change to the probability or the
consequences of the boron dilution event in the SFP.

The consequences of the dropped spent fuel assembly in the SFP have been re-evaluated for
the proposed change by analyzing a potential impact on the replacement racks. The results
show that the postulated accident of a fuel assembly striking the top of the replacement racks
would not distort the racks sufficiently to impair their functionality. The minimum subcriticality
margin (i.e., neutron multiplication factor (Keff) less than or equal to 0.95) will be maintained.
The structural damage to the fuel building, pool liner, and fuel assembly resulting from a
dropped fuel assembly striking the pool floor or another assembly located in the racks is
primarily dependent on the mass of the falling object and drop height. Since these two
parameters are not changed by the proposed modification, the postulated structural damage to
these items remains unchanged. The radiological dose at the exclusion area boundary has
been evaluated and found to remain well below levels established by regulatory guidance.

The consequences of a loss of SFP cooling were evaluated and found to not involve a
significant increase as a result of the proposed changes. The concern with this accident is a
reduction of SFP water inventory from bulk pool boiling resulting in uncovering fuel assemblies.
This situation could lead to fuel failure and subsequent significant increase in offsite dose.
Loss of SFP cooling is mitigated by ensuring that a sufficient time lapse exists between the loss
of forced cooling and the uncovering of fuel. This period of time is compared against a
reasonable period to re-establish cooling or supply an alternative water source. Evaluation of
this accident includes determination of the time to boil. This time period is much less than the
onset of any significant increase in offsite dose, since once boiling begins it would have to
continue unchecked until the pool water surface was lowered to the point of exposing active
fuel. The time to boil represents the onset of loss of pool water inventory and is used as a
gauge for establishing the comparison of consequences before and after a rack replacement
project. The heatup rate in the SFP is a nearly linear function of the fuel decay heat load. The
thermal-hydraulic analysis determined that the minimum time to boil is at least 1.8 hours
subsequent to complete loss of forced cooling. In the unlikely event that all pool cooling is lost,
sufficient time will still be available subsequent to the proposed changes for the operators to
provide alternate means of cooling before the water shielding above the top of the racks falls
below an acceptable level.
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The consequences of a design basis seismic event are not increased. The consequences of
this event are evaluated on the basis of subsequent fuel damage or compromise of the fuel
storage or building configurations leading to radiological or criticality concerns. The
replacement racks have been analyzed and were found to be safe during seismic motion. Fuel
has been determined to remain intact and the storage racks maintain the fuel and fixed neutron
absorber configurations subsequent to a seismic event. The replacement racks do not impact
the pool walls. The structural capability of the pool and liner will not be exceeded under the
appropriate combinations of dead weight, thermal, and seismic loads. The fuel building
structure will remain intact during a seismic event and will continue to adequately support and
protect the fuel racks, storage array, and pool moderator and coolant.

The consequence of a fuel misloading accident has been analyzed for the worst possible
storage configuration subsequent to the proposed modification and it has been shown that the
consequences remain acceptable with respect to the same criteria used previously.

In summary, the proposed change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.

2. Does the proposed amendment create the possibility of a new or different kind of accident

from any accident previously evaluated?

Response: No.

The existing TS allow storage of fuel assemblies with a maximum planar average U-235
enrichment of 4.54 weight percent. The proposed change, for the replacement Region I fuel
storage racks, would increase the maximum planar average U-235 enrichment to 4.95 weight
percent. Fuel would be allowed in all the storage cell locations in the Metamic TM equipped
Region I storage racks. Therefore, the possibility of misplacing a fuel assembly in the
replacement fuel storage racks, with greater enrichment than allowed in certain storage
locations in Region I, for the Carborundum equipped fuel storage racks would be eliminated,
for the replacement Metamic TM equipped fuel storage racks. Changing the enrichment and
allowing fuel storage in all the storage locations in the Metamic TM equipped Region I storage
racks does not create a new or different kind of accident from any previously evaluated.

No new or different activities are introduced in the replacement of the fuel storage racks other
than the physical removal of the existing racks and the installation of the new MetamicTTM
equipped fuel storage racks. An accident of a rack dropping onto stored spent fuel or the pool
floor liner is not a postulated event due to the defense-in-depth approach to be taken. A rack
lifting rig will be introduced to remove the existing Region I racks and to install the replacement
racks. The temporary lift items are designed to meet the requirements of NUREG-0612,
Control of Heavy Loads, and ANSI N 14.6, Radioactive Materials - Special Lifting Devices for
Shipping Containers Weighing 10,000 Pounds (4500 kg) or More. The lift rig and rack would
be lifted using the fuel building crane main hook. This crane and main hook satisfy the single
failure proof criteria of NUREG-0554, Single Failure Proof Cranes for Nuclear Power Plants. A
rack drop event is a "heavy load drop" over the SFP. A lifted rack will not be allowed to travel
over any stored fuel assemblies, thus a rack drop onto fuel is precluded. A rack drop to the
pool liner is not a postulated event. All movements of heavy loads over the pool will comply
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with the applicable administrative controls and guidelines. Therefore, the activities for removal
and installation of the fuel storage racks will not create the possibility of a new or different kind
of accident from any previously evaluated.

The proposed change does not alter the operating requirements of the plant or of the
equipment credited in the mitigation of the design basis accidents. The changes would not
affect the SFP cooling system or the SFP makeup systems. The proposed change does not
affect any of the important parameters required to ensure safe fuel storage.

In summary, the proposed change does not create the possibility of a new or different kind of
accident from any accident previously evaluated.

3. Does the proposed amendment involve a significant reduction in a margin of safety?

Response: No.

The function of the SFP is to store the fuel assemblies in a subcritical and cool-able
configuration through all environmental and abnormal loadings, such as an earthquake or fuel
assembly drop. The replacement Region I fuel storage rack design must meet all applicable
requirements for safe storage and be functionally compatible with the SFP.

Detailed analysis has shown, with a 95 percent probability at a 95 percent confidence level,
that the Keff of the Region I fuel storage racks in the SFP, including uncertainties, is less than
1.0 with unborated water and is less than or equal to 0.95 with 850 ppm of soluble boron in the
SFP. In addition, the effects of abnormal and accident conditions have been evaluated to
demonstrate that under credible conditions the Keff will not exceed 0.95 with 1350 ppm soluble
boron credited. The current TS requirement for minimum SFP boron concentration is 1720
ppm, which provides assurance that the SFP would remain subcritical under normal, abnormal,
or accident conditions. The margin of safety for subcriticality is maintained by having Keff
equal to or less than 0.95 under all normal storage, fuel handling, and accident conditions,
including uncertainties.

The current analysis basis for the Region I and Region II fuel storage racks is a maximum Keff
of less than 1.0 when flooded with unborated water, and less than or equal to 0.95 when
flooded with water having a boron concentration of 850 ppm. In addition, the Keff in accident
or abnormal operating conditions is less than 0.95 with 1350 ppm of soluble boron. These
values are not affected by the proposed change. Therefore, the margin of safety is not
reduced.

The mechanical, material, and structural designs of the replacement racks have been reviewed
in accordance with the applicable NRC guidance. The rack materials used are compatible with
the spent fuel assemblies and the SFP environment. The design of the replacement racks
preserves the margin of safety during abnormal loads such as a dropped fuel assembly. It has
been shown that such loads will not invalidate the mechanical design and material selection to
safely store fuel in a cool-able and subcritical configuration.
The thermal-hydraulic and cooling evaluation of the pool demonstrated that the pool can be
maintained below the specified thermal limits under the conditions of the maximum heat load
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and during all credible accident sequences and seismic events. The pool temperature will not
exceed 150 'F during the worst single failure of a cooling pump. The maximum local water and
fuel cladding temperatures in the hot channel will remain below the boiling point. The fuel will
not undergo any significant heat up after an accidental drop of a fuel assembly on top of the
rack blocking the flow path. A loss of cooling to the pool will allow sufficient time (nearly two
hours) for the operators to intervene and line up alternate cooling paths and the means of
inventory make-up before boiling begins. The thermal limits specified for the evaluations
performed to support the proposed change are the same as those that were used in the
previous evaluations.

Therefore, the proposed change for the replacement of the Region I SFP storage racks does
not involve a significant reduction in a margin of safety.

Summary
Based on the above, ENO concludes that the proposed amendment presents no significant
hazards consideration under the standards set forth in 10 CFR 50.92(c), and, accordingly, a
finding of no significant hazards consideration is justified.

5.2 Applicable Regulatory Requirements/Criteria

The proposed change has been evaluated to determine whether applicable regulations and
requirements continue to be met. ENO has determined that the proposed change does not
require any exemptions or relief from regulatory requirements, and does not affect
conformance with any General Design Criteria (GDC) differently than described in the PNP
Final Safety Analysis Report (FSAR). The Technical Specifications require a change to
incorporate the replacement Region I racks. Applicable regulatory requirements will continue
to be met, adequate defense-in-depth will be maintained, and sufficient safety margins will be
maintained. The report provided in Attachment 5 documents the design and analyses
performed to demonstrate that the replacement racks meet all governing requirements of the
applicable codes and standards.

10 CFR 50, Appendix A, General Design Criterion 61, Fuel Storage and Handling and
Radioactivity Control, requires that the fuel storage and handling systems shall be designed to
assure adequate safety under normal and postulated accident conditions. Following the
proposed change these systems will continue to provide suitable shielding, cooling,
containment, confinement and filtering systems, and protection against significant reduction in
fuel storage coolant inventory under accident conditions.

10 CFR 50, Appendix A, General Design Criterion 62, Prevention of Criticality in Fuel Storage
and Handling, requires prevention of criticality in fuel storage and handling. The proposed
change does not impact the capability of the existing storage racks to comply with this GDC
and the replacement storage racks have been designed to comply with GDC 62.

Applicable codes, standards, regulations and guidance or pertinent sections thereof, were used
in the analyses and are identified in Attachment 5, chapter 2 and other Attachment 5 chapter
references.
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Conclusion

In conclusion, based on the considerations discussed above, (1) there is reasonable assurance
that the health and safety of the public will not be endangered by operation in the proposed
manner, (2) such activities will be conducted in compliance with the NRC's regulations, and (3)
the issuance of the amendment will not be inimical to the common defense and security or to
the health and safety of the public.

6.0 ENVIRONMENTAL CONSIDERATION

The proposed amendment would change a requirement with respect to installation or use of a
facility component located within the restricted area, as defined in 10 CFR 20, "Standards for
Protection Against Radiation." However, the proposed amendment does not involve (i) a
significant hazards consideration, (ii) a significant change in the types or significant increase in
the amounts of any effluent that may be released offsite, or (iii) a significant increase in
individual or cumulative occupational radiation exposure. Accordingly, the proposed
amendment meets the eligibility criterion for categorical exclusion set forth in 10 CFR 51.22,
"Criterion for categorical exclusion; identification of licensing and regulatory actions eligible for
categorical exclusion or otherwise not requiring environmental review", Paragraph (c)(9).
Therefore, pursuant to 10 CFR 51.22(b), no environmental impact statement or environmental
assessment need be prepared in connection with the proposed amendment.

7.0 PRECEDENCE

The proposed amendment is similar to other previously NRC approved license amendments for
other plants. References 1 through 4 below are some recent license amendments that
approved changes for fuel storage racks that were designed, built, and supported by analyses
conducted by Holtec. The license amendments, for Cooper, ANO Unit 2, and Beaver Valley
(References 2, 3, and 4 respectively), involved expanding the capacity to store fuel or replacing
existing racks with new racks. The Clinton (Reference 1) amendment involved removing and
replacing some of the existing fuel storage racks from the spent fuel pool, and retaining other
racks which resulted in the spent fuel pool containing two different types of racks. The Beaver
Valley amendment involved removing all of the existing fuel storage racks from the spent fuel
pool and replacing them with multiple new fuel storage racks.

This LAR proposes to replace the existing Region I fuel storage racks with new fuel storage
racks, and, when installation is complete, would result in two types of racks in the PNP spent
fuel pool.

This LAR uses the Monte Carlo N-Particle Transport Code (MCNP) in the supporting
criticality analyses, the ORIGEN2 code in the supporting decay heat load calculations and the
DYNARACK code in the rack structural analysis. The plants in the referenced amendments
used the MCNP code in the supporting criticality analyses, and used ORIGEN2 in the decay
heat load calculations. Clinton, Cooper, and Beaver Valley used DYNARACK in the rack
structural analysis. A Holtec proprietary analysis documenting the criticality experiment
benchmark validation calculations for the MCNP code (HI-2094484) was previously submitted
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to the NRC (ADAMS Accession No. ML102940454) in support of the Beaver Valley fuel
storage amendment.

Similar to the Beaver Valley supporting analyses, this LAR reflects the latest NRC guidance on
criticality and structural analyses for fuel storage racks. Because of this, the Beaver Valley
LAR is considered the most similar to this submittal, even though this PNP LAR involves only a
partial re-racking of the PNP spent fuel pool.

8.0 REFERENCES

1. U.S. Nuclear Regulatory Commission letter to Mr. Christopher M. Crane, President and
Chief Executive Officer, AmerGen Energy Company, LLC, "Clinton Power Station, Unit 1 -
Issuance of an Amendment - RE: Onsite Spent Fuel Storage Expansion (TAC No. MC4202),"
dated October 31, 2005. (ADAMS Accession No. ML053070593)

2. U.S. Nuclear Regulatory Commission letter to Mr. Stewart B. Minahan, Vice President-
Nuclear and CNO, Nebraska Public Power District, "Cooper Nuclear Station - Issuance of
Amendment RE: Onsite Spent Fuel Storage Expansion (TAC No. MD3349)," dated September
6, 2007. (ADAMS Accession No. ML072130023)

3. U.S. Nuclear Regulatory Commission letter to Mr. Timothy G. Mitchell, Vice President,
Operations, Arkansas Nuclear One, Entergy Operations, Inc., "Arkansas Nuclear One, Unit
No.2 - Issuance of Amendment RE: Revisions to Technical Specifications to Support Partial
Re-rack and Revised Loading Patterns in the Spent Fuel Pool (TAC No. MD4994)," dated
September 28, 2007. (ADAMS Accession No. ML072620412)

4. U.S. Nuclear Regulatory Commission letter to Mr. Paul A. Harden, Site Vice President,
Beaver Valley Power Station, FirstEnergy Nuclear Operating Company, "Beaver Valley Power
Station, Unit No. 2 - Issuance of Amendment Regarding the Spent Fuel Pool Rerack (TAC No.
ME1 079)," dated April 29, 2011. (ADAMS Accession No. ML1 10890844)
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Spent Fuel Pool Storage
3.7.16

3.7 PLANT SYSTEMS

3.7.16 Spent Fuel Pool Storage

LCO 3.7.16 Storage in the spent fuel pool shall be as follows:

a. Each fuel assembly and non-fissile bearing component stored in a
Region I Carborundum equipped storage rack shall be within the
limitations in Specification 4.3.1.1 and, as applicable, within the
requirements of the maximum nominal planar average U-235
enrichment and burnup of Tables 3.7.16-2, 3.7.16-3, 3.7.16-4 or
3.7.16-5,

b. Fuel assemblies in a Region I Metamic equipped storage rack
shall be within the limitations in Specification 4.3.1.2, and

c. The combination of maximum nominal planar average U-235
enrichment, burnup, and decay time of each fuel assembly stored
in Region II shall be within the requirements of Table 3.7.16-1.

Whenever any fuel assembly or non-fissile bearing component is stored
in the spent fuel pool or the north tilt pit.

APPLICABILITY:

ACTIONS
------------------------------ NOTE ------------------------------
LCO 3.0.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirements of the LCO A.1 Initiate action to restore Immediately
not met. the noncomplying fuel

assembly or non-fissile
bearing component
within requirements.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.16.1 Verify by administrative means each fuel assembly Prior to storing the
or non-fissile bearing component meets fuel fuel assembly or
storage requirements. non-fissile bearing

component in the
spent fuel pool

Palisades Nuclear Plant 3.7.16-1 Amendment No. 1-89, 207, 2-36, 246, xxx



Included For Continuity Spent Fuel Pool Storage
3.7.16

Table 3.7.16-1 (page 1 of 1)
Spent Fuel Minimum Burnup and Decay Requirements

for Storage in Region II of the Spent Fuel Pool and North Tilt Pit

Nominal
Planar

Average
U-235 Burnup Burnup Burnup Burnup Burnup

Enrichment (GWD/MTU) (GWD/MTU) (GWD/MTU) (GWD/MTU) (GWD/MTU)
(Wt%) No Decay 1 Year Decay 3 Year Decay 5 Year Decay 8 Year Decay

• 1.14 0 0 0 0 0

> 1.14 3.477 3.477 3.477 3.477 3.477

1.20 3.477 3.477 3.477 3.477 3.477

1.40 7.951 7.844 7.464 7.178 6.857

1.60 11.615 11.354 10.768 10.319 9.847

1.80 14.936 14.535 13.767 13.187 12.570

2.00 18.021 17.502 16.561 15.875 15.117

2.20 21.002 20.417 19.313 18.499 17.611

2.40 23.900 23.201 21.953 21.034 20.050

2.60 26.680 25.905 24.497 23.487 22.378

2.80 29.388 28.528 27.006 25.879 24.678

3.00 32.044 31.114 29.457 28.243 26.942

3.20 34.468 33.457 31.698 30.397 29.008

3.40 36.848 35.783 33.920 32.544 31.079

3.60 39.152 38.026 36.059 34.615 33.077

3.80 41.419 40.226 38.163 36.650 35.049

4.00 43.661 42.422 40.257 38.673 37.007

4.20 45.987 44.684 42.415 40.778 39.028

4.40 48.322 46.950 44.588 42.877 41.041

4.60 50.580 49.158 46.690 44.911 43.003

(a) Linear interpolation between two consecutive points will yield acceptable results.

(b) Comparison of nominal assembly average burnup numbers to these in the table is acceptable if
measurement uncertainty is < 10%.

Palisades Nuclear Plant 3.7.16-2 Amendment No. 4-89, 207, 2-6, 246



I Included For Continuity I
Spent Fuel Pool Storage

3.7.16

Table 3.7.16-2 (page 1 of 1)
Spent Fuel Minimum Burnup Requirements for

Storage in Region 1 B (three-of-four loading configuration)
of the Main Spent Fuel Pool

Nominal Planar Burnup Burnup
Average U-235 (GWD/MTU) (GWD/MTU)

Enrichment (Batches L (Batches A
(Wt%) and later) through K)

<2.10 0 1.0

2.40 4.1 5.1

2.60 6.7 7.7

2.80 9.5 10.5

3.00 12.2 13.2

3.20 14.9 15.9

3.40 17.6 18.6

3.60 20.2 21.2

3.80 23.0 24.0

4.00 25.7 26.7

4.20 28.4 29.4

4.40 31.1 32.1

4.54 33.0 34.0

(a) Linear interpolation between two consecutive points for nominal planar average U-235 enrichments
between 2.10 and 4.54 will yield acceptable results.

(b) Comparison of nominal assembly average burnup numbers to these in the table is acceptable if
measurement uncertainty is < 10%.

Palisades Nuclear Plant 3.7.16-3 Amendment No. 246



Included For Continuity Spent Fuel Pool Storage
. 3.7.16

Table 3.7.16-3 (page 1 of 1)
Spent Fuel Minimum Burnup Requirements for

Storage in Region 1C (four-of-four loading configuration)
of the Main Spent Fuel Pool

Nominal Planar Burnup Burnup
Average U-235 (GWD/MTU) (GWD/MTU)

Enrichment (Batches L (Batches A
(Wt%) and later) through K)

<1.35 0 1.0

2.40 20.7 21.7

2.60 24.5 25.5

2.75 27.5 28.5

2.80 28.2 29.2

3.00 31.0 32.0

3.20 33.9 34.9

3.40 36.7 37.7

3.60 39.5 40.5

3.80 42.4 43.4

4.00 45.2 46.2

4.20 48.0 49.0

4.40 50.8 51.8

4.54 52.8 53.8

(a) Linear interpolation between two consecutive points for nominal planar average U-235 enrichments
between 1.35 and 4.54 will yield acceptable results.

(b) Comparison of nominal assembly average burnup numbers to these in the table is acceptable if
measurement uncertainty is < 10%.

Palisades Nuclear Plant 3.7.16-4 Amendment No. 246



Included For Continuity Spent Fuel Pool Storage
3.7.16

Table 3.7.16-4 (page 1 of 1)
Spent Fuel Minimum Burnup Requirements for

Storage in Region 1 D (three-of four loading configuration)
of the North Tilt Pit

Nominal Planar Burnup Burnup
Average U-235 (GWD/MTU) (GWD/MTU)

Enrichment (Batches L (Batches A
(Wt%) and later) through K)

<2.35 0 1.0

2.40 0.5 1.5

2.60 2.4 3.4

2.80 4.3 5.3

3.00 6.2 7.2

3.20 8.1 9.1

3.40 10.0 11.0

3.60 11.9 12.9

3.80 13.8 14.8

4.00 15.7 16.7

4.20 17.7 18.7

4.40 19.6 20.6

4.54 20.9 21.9

(a) Linear interpolation between two consecutive points for nominal planar average U-235 enrichments
between 2.35 and 4.54 will yield acceptable results.

(b) Comparison of nominal assembly average burnup numbers to these in the table is acceptable if
measurement uncertainty is < 10%.
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Included For Continuity Spent Fuel Pool Storage
3.7.16

I

Table 3.7.16-5 (page 1 of 1)
Spent Fuel Minimum Burnup Requirements for

Storage in Region 1 E (four-of-four loading configuration)
of the North Tilt Pit

Nominal Planar Burnup Burnup
Average U-235 (GWD/MTU) (GWD/MTU)

Enrichment (Batches L (Batches A
(Wt%) and later) through K)

<1.48 0 1.0

2.40 13.9 14.9

2.60 16.9 17.9

2.80 19.9 20.9

3.00 23.0 24.0

3.20 26.0 27.0

3.30 27.5 28.5

3.40 28.7 29.7

3.60 31.0 32.0

3.80 33.3 34.3

4.00 35.6 36.6

4.20 37.9 38.9

4.40 40.2 41.2

4.54 41.8 42.8

(a) Linear interpolation between two consecutive points for nominal planar average U-235
enrichments between 1.48 and 4.54 will yield acceptable results.

(b) Comparison of nominal assembly average burnup numbers to these in the table is acceptable if
measurement uncertainty is < 10%.
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Design Features
4.0

4.0 DESIGN FEATURES

4.1 Site Location

The Palisades Nuclear Plant is located on property owned by Entergy Nuclear Palisades,
LLC on the eastern shore of Lake Michigan approximately four and one-half miles south
of the southern city limits of South Haven, Michigan. The minimum distance to the
boundary of the exclusion area as defined in 10 CFR 100.3 shall be 677 meters.

4.2 Reactor Core

4.2.1 Fuel Assemblies

The reactor core shall contain 204 fuel assemblies. Each assembly shall consist
of a matrix of zircaloy-4 or M5 clad fuel rods with an initial composition of
depleted, natural, or slightly enriched uranium dioxide (U0 2) as fuel material.
Limited substitutions of zirconium alloy or stainless steel filler rods for fuel rods,
in accordance with approved applications of fuel rod configurations, may be
used. Fuel assemblies shall be limited to those fuel designs that have been
analyzed with applicable NRC staff approved codes and methods and shown by
tests or analyses to comply with all fuel safety design bases. A limited number of
lead test assemblies that have not completed representative testing may be
placed in nonlimiting core regions. A core plug or plugs may be used to replace
one or more fuel assemblies subject to the analysis of the resulting power
distribution. Poison may be placed in the fuel bundles for long-term reactivity
control.

4.2.2 Control Rod Assemblies

The reactor core shall contain 45 control rods. Four of these control rods may
consist of part-length absorbers. The control material shall be
silver-indium-cadmium, as approved by the NRC.

4.3 Fuel Storage

4.3.1 Criticality

4.3.1.1 The Region I (See Figure B 3.7.16-1) Carborundum equipped fuel
storage racks incorporating Regions 1A, 1 B, 1C, 1 D, and 1E are
designed and shall be maintained with:

a. New or irradiated fuel assemblies having a maximum nominal
planar average U-235 enrichment of 4.54 weight percent;

Palisades Nuclear Plant 4.0-1 Amendment No. 4-89, 207, 224, 2-34,
2-6, 246, xxx



I Included For Continuity I Design Features
4.0

4.3 Fuel Storage

4.3.1 Criticality (continued)

b. Keff < 1.0 if fully flooded with unborated water, which includes
allowances for uncertainties as described in Section 9.11 of the
FSAR;

c. Keff < 0.95 if fully flooded with water borated to 850 ppm, which
includes allowances for uncertainties as described in
Section 9.11 of the FSAR;

d. Regions 1 A, 1 B, and 1C have a nominal 10.25 inch center to
center distance between fuel assemblies;

e. Regions 1 D and 1 E have a nominal 11.25 inch by 10.69 inch
center to center distance between fuel assemblies;

f. Region 1A is defined as a subregion of the Region I storage
racks located in the main spent fuel pool and is subject to the
following restrictions. Fuel assemblies (or fissile bearing
components) located in Region 1A shall be in a maximum of
two-of-four checkerboard loading pattern of two fuel assemblies
(or fissile bearing components) and two empty cells.
Designated empty cells may contain non-fuel bearing
components in accordance with Section 4.3.1.1 m.2. below;

g. Region 1 B is defined as a subregion of the Region I storage
racks located in the main spent fuel pool and is subject to the
following restrictions. Fuel assemblies (or fissile bearing
components) located in Region 1 B shall be in a maximum of
three-of-four loading pattern consisting of three fuel assemblies
(or fissile bearing components) and one empty cell. Fuel
assemblies in Region 1 B shall meet the enrichment dependent
burnup restrictions listed in Table 3.7.16-2. Designated empty
cells may contain non-fuel bearing components in accordance
with Section 4.3.1.1 m.2. below;

h. Region 1C is defined as a subregion of the Region I storage
racks located in the main spent fuel pool and is subject to the
following restrictions. Fuel assemblies (or fissile bearing
components) located in Region 1C may be in a maximum of
four-of-four loading pattern with no required empty cells. Fuel
assemblies in Region 1C shall meet the enrichment dependent
burnup restrictions listed in Table 3.7.16-3;

Interface requirements for the main spent fuel pool between
Region 1A, 1 B, and 1C are as follows. Region 1A, 1 B, and 1C
can be distributed in Region I, in the main spent fuel pool, in
any manner provided that any two-by-two grouping of storage
cells and the assemblies in them correspond to the
requirements of 4.3.1.1f., 4.3.1.1g., or 4.3.1.1 h. above;
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Design Features
Included For Continuity 4.0

4.3 Fuel Storage

4.3.1 Criticality (continued)

j. Region 1 D is defined as a subregion of the Region I storage
rack located in the north tilt pit and is subject to the following
restrictions. Fuel assemblies (or fissile bearing components)
located in Region 1 D may be in a maximum of three-of-four
loading pattern consisting of three fuel assemblies (or fissile
bearing components) and one empty cell. Fuel assemblies in
Region 1D shall meet the enrichment dependent burnup
restrictions listed in Table 3.7.16-4;

k. Region 1 E is defined as a subregion of the Region I storage
rack located in the north tilt pit and is subject to the following
restrictions. Fuel assemblies (or fissile bearing components)
located in Region 1 E may be in a maximum of four-of-four
loading pattern with no required empty cells. Fuel assemblies
in Region 1 E shall meet the enrichment dependent burnup
restrictions listed in Table 3.7.16-5;

Interface requirements for the north tilt pit between Region 1D
and 1 E are as follows. Region 1D and 1 E can be distributed in
Region I in the north tilt pit in any manner provided that any
two-by-two grouping of storage cells and the assemblies in
them correspond to the requirements of 4.3.1.lj. or 4.3.1.1k.
above;

m. Non-fissile bearing component restrictions are as follows:

1. Non-fissile material components may be stored in any
designated fuel location in Region 1A, 1B, 1C, 1D, or 1E
without restriction.

2. The following non-fuel bearing components (NFBC) may
be stored face adjacent to fuel in any designated empty
cell in Region 1 A or 1 B.

(i) The gauge dummy assembly and the lead dummy
assembly may be stored face adjacent to fuel in
any designated empty cells with no minimum
required separation distance.

(ii) A component comprised primarily of stainless steel
that displaces less than 30 square inches of water
in any plane within the active fuel region may be
stored in any designated empty cell as long as the
NFBC is at least ten locations away from any other
NFBC that is in a designated empty cell, with the
exception of 4.3.1.1m.2.(i) above.
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Design Features
4.0

4.3 Fuel Storage

4.3.1 Criticality (continued)

3. Control blades may be stored in both fueled and unfueled
locations in Regions 1 D and 1 E, with no limitation on the
number.

4.3.1.2 The Region I (See Figure B 3.7.16-1) Metamic equipped fuel storage
racks are designed and shall be maintained with:

a. Fuel assemblies having a maximum nominal planar average
U-235 enrichment of 4.95 weight percent;

b. Keff < 1.0 if fully flooded with unborated water, which includes
allowances for uncertainties as described in Section 9.11 of the
FSAR;

c. Keff < 0.95 if fully flooded with water borated to 850 ppm, which
includes allowances for uncertainties as described in
Section 9.11 of the FSAR;

d. A nominal 10.25 inch center to center distance between fuel
assemblies; and

e. New or irradiated fuel assemblies.

f. Two empty rows of storage locations shall exist between the
fuel assemblies in a Carborundum equipped rack and the fuel
assemblies in an adjacent Metamic equipped rack.

4.3.1.3 The Region II fuel storage racks (See Figure B 3.7.16-1) are designed
and shall be maintained with;

a. Fuel assemblies having maximum nominal planar average
U-235 enrichment of 4.60 weight percent;

b. Keff < 1.0 if fully flooded with unborated water, which includes
allowances for uncertainties as described in Section 9.11 of the
FSAR.

c. Keff < 0.95 if fully flooded with water borated to 850 ppm, which
includes allowance for uncertainties as described in Section
9.11 of the FSAR.

d. A nominal 9.17 inch center to center distance between fuel
assemblies; and

e. New or irradiated fuel assemblies which meet the maximum
nominal planar average U-235 enrichment, burnup, and decay
time requirements of Table 3.7.16-1.
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4.0

4.3 Fuel Storage

4.3.1 Criticality (continued)

4.3.1.4 The new fuel storage racks are designed and shall be maintained
with:

a. Twenty four unirradiated fuel assemblies having a maximum
nominal planar average U-235 enrichment of 4.95 weight
percent, and stored in accordance with the pattern shown in
Figure 4.3-1, or

Thirty six unirradiated fuel assemblies having a maximum
nominal planar average U-235 enrichment of 4.05 weight
percent, and stored in accordance with the pattern shown in
Figure 4.3-1;

b. Keff < 0.95 when flooded with either full density or low density
(optimum moderation) water including allowances for
uncertainties as described in Section 9.11 of the FSAR.

c. The pitch of the new fuel storage rack lattice being _> 9.375
inches and every other position in the lattice being permanently
occupied by an 8" x 8" structural steel or core plugs, resulting in
a nominal 13.26 inch center to center distance between fuel
assemblies placed in alternating storage locations.

4.3.2 Drainage

The spent fuel storage pool cooling system suction and discharge piping is
designed and shall be maintained to prevent inadvertent draining of the pool
below elevation 644 ft 5 inches.

4.3.3 Capacity

The spent fuel storage pool and north tilt pit are designed and shall be
maintained with a storage capacity limited to no more than 892 fuel assemblies.
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Included For Continuity
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O ASSEMBLY STORAGE LOCATION
(ENRICHMENT -= 4,95 WT% U-235)

O ASSEMBLY STORAGE LOCATION
(ENRICHMENT -= 4.05 WT% U-235)

Note: If any assemblies containing fuel enrichments greater than 4.05% U-235 are stored in the
New Fuel Storage Rack, the center row must remain empty.

Figure 4.3-1 (page 1 of 1)
New Fuel Storage Rack Arrangement
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Spent Fuel Pool Storage
3.7.16

3.7 PLANT SYSTEMS

3.7.16 Spent Fuel Pool Storage

LCO 3.7.16 Storage in the spent fuel pool shall be as follows:

a. Each fuel assembly and non-fissile bearing component stored in ý
Region I Carorndm -e•qpped storge rac-k shall be within the
limitations in Specification 4.3.1.1 and, as applicable, within the
requirements of the maximum nominal planar average U-235
enrichment and burnup of Tables 3.7.16-2, 3.7.16-3, 3.7.16-4 or
3.7.16-5; and

b. Fuel assemblies in a Region I Metamic equipped storagerd k
'shall be within the limitations ýin Specification 4.3. 1.2, and

c.! The combination of maximum nominal planar average U-235
enrichment, burnup, and decay time of each fuel assembly stored
in Region II shall be within the requirements of Table 3.7.16-1.

Whenever any fuel assembly or non-fissile bearing component is stored
in the spent fuel pool or the north tilt pit.

APPLICABILITY:

ACTIONS
---------------------------- NOTE ------------------------------
LCO 3.0.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirements of the LCO A.1 Initiate action to restore Immediately
not met. the noncomplying fuel

assembly or non-fissile
bearing component
within requirements.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.16.1 Verify by administrative means each fuel assembly Prior to storing the
or non-fissile bearing component meets fuel fuel assembly or
storage requirements. non-fissile bearing

component in the
spent fuel pool
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Design Features
4.0

4.0 DESIGN FEATURES

4.1 Site Location

The Palisades Nuclear Plant is located on property owned by Entergy Nuclear Palisades,
LLC on the eastern shore of Lake Michigan approximately four and one-half miles south
of the southern city limits of South Haven, Michigan. The minimum distance to the
boundary of the exclusion area as defined in 10 CFR 100.3 shall be 677 meters.

4.2 Reactor Core

4.2.1 Fuel Assemblies

The reactor core shall contain 204 fuel assemblies. Each assembly shall consist
of a matrix of zircaloy-4 or M5 clad fuel rods with an initial composition of
depleted, natural, or slightly enriched uranium dioxide (U0 2) as fuel material.
Limited substitutions of zirconium alloy or stainless steel filler rods for fuel rods,
in accordance with approved applications of fuel rod configurations, may be
used. Fuel assemblies shall be limited to those fuel designs that have been
analyzed with applicable NRC staff approved codes and methods and shown by
tests or analyses to comply with all fuel safety design bases. A limited number of
lead test assemblies that have not completed representative testing may be
placed in nonlimiting core regions. A core plug or plugs may be used to replace
one or more fuel assemblies subject to the analysis of the resulting power
distribution. Poison may be placed in the fuel bundles for long-term reactivity
control.

4.2.2 Control Rod Assemblies

The reactor core shall contain 45 control rods. Four of these control rods may
consist of part-length absorbers. The control material shall be
silver-indium-cadmium, as approved by the NRC.

4.3 Fuel Storage

4.3.1 Criticality

4.3.1.1 The Region I "See Figure B 3.7.16-1) Carborundum equipped fuel
storage racks (Soe Figuo B 3.7.16 1) incorporating Regions 1A, 1 B,
1 C, 1 D, and 1 E are designed and shall be maintained with:

a. New or irradiated fuel assemblies having a maximum nominal
planar average U-235 enrichment of 4.54 weight percent;

Palisades Nuclear Plant 4.0-1 Amendment No. 48§, 2-7, 224, 2-34,
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Design Features
4.0

4.3 Fuel Storage

4.3.1 Criticality (continued)

3. Control blades may be stored in both fueled and unfueled
locations in Regions 1 D and 1 E, with no limitation on the
number.

4.3.1.2 Irhe Region I (See Figure B 3.7.16-1) Metamic equipped fuel storagie'
racks are designed and shall be maintained with:,

a. Fuel assemblies having a maximum nominal planar1averaqj
,U-235 enrichment of 4.95 weight percent;'

b_. Keff < 1.0 if fully flooded with unborated water, which includes
allowances for uncertainties as described in Section 9.11 of theFSAR;!

... Keff < 0.95 if fully flooded with water borated to 850 ppm, which
includes allowances for uncertainties as described in'
Section 9.11 of the FSAR;

8r - k-- riomi n~al 1--O-.2-5-i-nc-h ce-nt-e-r -t-o ---c-e-n-t--e-r-d'ist-an--hc-e-betwe---e'n- fuel 661
assembles; and

.7 New or irradiated fuel assemblies.;

f. Two empty rows of storage locations shall exist between the-_,
fuel assemblies in a Carborundum equipped rack and the fuel
assemblies in an adjacent Metamic equippedrack.,

4.3.1.24 The Region II fuel storage racks (See Figure B 3.7.16-1) are designed
and shall be maintained with;

a. Fuel assemblies having maximum nominal planar average
U-235 enrichment of 4.60 weight percent;

b. Keff < 1.0 if fully flooded with unborated water, which includes
allowances for uncertainties as described in Section 9.11 of the
FSAR.

c. Keff < 0.95 if fully flooded with water borated to 850 ppm, which
includes allowance for uncertainties as described in Section
9.11 of the FSAR.

d. A nominal 9.17 inch center to center distance between fuel
assemblies; and

e. New or irradiated fuel assemblies which meet the maximum
nominal planar average U-235 enrichment, burnup, and decay
time requirements of Table 3.7.16-1.
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4.0

4.3 Fuel Storage

4.3.1.,,3 The new fuel storage racks are designed and shall be maintained
with:

a. Twenty four unirradiated fuel assemblies having a maximum
nominal planar average U-235 enrichment of 4.95 weight
percent, and stored in accordance with the pattern shown in
Figure 4.3-1, or

Thirty six unirradiated fuel assemblies having a maximum
nominal planar average U-235 enrichment of 4.05 weight
percent, and stored in accordance with the pattern shown in
Figure 4.3-1;

b. Keff < 0.95 when flooded with either full density or low density
(optimum moderation) water including allowances for
uncertainties as described in Section 9.11 of the FSAR.

c. The pitch of the new fuel storage rack lattice being > 9.375 inches
and every other position in the lattice being permanently occupied
by an 8" x 8" structural steel or core plugs, resulting in a nominal
13.26 inch center to center distance between fuel assemblies
placed in alternating storage locations.

4.3.2 Drainage

The spent fuel storage pool cooling system suction and discharge piping is
designed and shall be maintained to prevent inadvertent draining of the pool
below elevation 644 ft 5 inches.

4.3.3 Capacity

The spent fuel storage pool and north tilt pit are designed and shall be
maintained with a storage capacity limited to no more than 892 fuel assemblies.
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MEEEM Holtec Center, 555 Lincoln Drive West, Marlton, NJ 08053

H O LTEC Telephone (856) 797-0900

INTERNATIONAL Fax (856) 797-0909

Holtec International Document ID 21 19-AFFI-01

AFFIDAVIT PURSUANT TO 10 CFR 2.390

I, Thomas V. Fitzpatrick, being duly sworn, depose and state as follows:

(1) I have reviewed the information described in paragraph (2) which is sought to
be withheld, and am authorized to apply for its withholding.

(2) The information sought to be withheld is information provided with Holtec
letter 2119007, specifically Holtec Report HI-2115004 which contains Holtec
Proprietary information and is appropriately marked as such.

(3) In making this application for withholding of proprietary information of which it
is the owner, Holtec International relies upon the exemption from disclosure set
forth in the Freedom of Information Act ("FOIA"), 5 USC Sec. 552(b)(4) and
the Trade Secrets Act, 18 USC Sec. 1905, and NRC regulations 1OCFR Part
9.17(a)(4), 2.390(a)(4), and 2.390(b)(1) for "trade secrets and commercial or
financial information obtained from a person and privileged or confidential"
(Exemption 4). The material for which exemption from disclosure is here sought
is all "confidential commercial information", and some portions also qualify
under the narrower definition of "trade secret", within the meanings assigned to
those terms for purposes of FOIA Exemption 4 in, respectively, Critical Mass
Energy Project v. Nuclear Regulatory Commission, 975F2d871 (DC Cir. 1992),
and Public Citizen Health Research Group v. FDA, 704F2d1280 (DC Cir.
1983).
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Holtec International Document ID 2119-AFFI-01

AFFIDAVIT PURSUANT TO 10 CFR 2.390

(4) Some examples of categories of information which fit into the definition of
proprietary information are:

a. Information that discloses a process, method, or apparatus, including
supporting data and analyses, where prevention of its use by Holtec's
competitors without license from Holtec International constitutes a
competitive economic advantage over other companies;

b. Information which, if used by a competitor, would reduce his expenditure
of resources or improve his competitive position in the design,
manufacture, shipment, installation, assurance of quality, or licensing of a
similar product.

c. Information which reveals cost or price information, production,
capacities, budget levels, or commercial strategies of Holtec International,
its customers, or its suppliers;

d. Information which reveals aspects of past, present, or future Holtec
International customer-funded development plans and programs of
potential commercial value to Holtec International;

e. Information which discloses patentable subject matter for which it may be
desirable to obtain patent protection.-

The information sought to be withheld is considered to be proprietary for the
reasons set forth in paragraph 4.b, above.

(5) The information sought to be withheld is being submitted to the NRC in
confidence. The information (including that compiled from many sources) is of
a sort customarily held in confidence by Holtec International, and is in fact so
held. The information sought to be withheld has, to the best of my knowledge
and belief, consistently been held in confidence by Holtec International. No
public disclosure has been made, and it is not available in public sources. All
disclosures to third parties, including any required transmittals to the NRC, have
been made, or must be made, pursuant to regulatory provisions or proprietary
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Holtec International Document ID 2119-AFFI-0 1

AFFIDAVIT PURSUANT TO 10 CFR 2.390

agreements which provide for maintenance of the information in confidence. Its
initial designation as proprietary information, and the subsequent steps taken to
prevent its unauthorized disclosure, are as set forth in paragraphs (6) and (7)
following.

(6) Initial approval of proprietary treatment of a document is made by the manager
of the originating component, the person most likely to be acquainted with the
value and sensitivity of the information in relation to industry knowledge.
Access to such documents within Holtec International is limited on a "need to
know" basis.

(7) The procedure for approval of external release of such a document typically
requires review by the staff manager, project manager, principal scientist or
other equivalent authority, by the manager of the cognizant marketing function
(or his designee), and by the Legal Operation, for technical content, competitive
effect, and determination of the accuracy of the proprietary designation.
Disclosures outside Holtec International are limited to regulatory bodies,
customers, and potential customers, and their agents, suppliers, and licensees,
and others with a legitimate need for the information, and then only in
accordance with appropriate regulatory provisions or proprietary agreements.

(8) The information classified as proprietary was developed and compiled by Holtec
International at a significant cost to Holtec International. This information is
classified as proprietary because it contains detailed descriptions of analytical
approaches and methodologies not available elsewhere. This information would
provide other parties, including competitors, with information from Holtec
International's technical database and the results of evaluations performed by
Holtec International. A substantial effort has been expended by Holtec
International to develop this information. Release of this information would
improve a competitor's position because it would enable Holtec's competitor to
copy our technology and offer it for sale in competition with our company,
causing us financial injury.
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Holtec International Document ID 2119-AFFI-01

AFFIDAVIT PURSUANT TO 10 CFR 2.390

(9) Public disclosure of the information sought to be withheld is likely to cause
substantial harm to Holtec International's competitive position and foreclose or
reduce the availability of profit-making opportunities. The information is part of
Holtec International's comprehensive spent fuel storage technology base, and its
commercial value extends beyond the original development cost. The value of
the technology base goes beyond the extensive physical database and analytical
methodology, and includes development of the expertise to determine and apply
the appropriate evaluation process.

The research, development, engineering, and analytical costs comprise a
substantial investment of time and money by Holtec International.

The precise value of the expertise to devise an evaluation process and apply the
correct analytical methodology is difficult to quantify, but it clearly is
substantial.

Holtec International's competitive advantage will be lost if its competitors are
able to use the results of the Holtec International experience to normalize or
verify their own process or if they are able to claim an equivalent understanding
by demonstrating that they can arrive at the same or similar conclusions.

The value of this information to Holtec International would be lost if the
information were disclosed to the public. Making such information available to
competitors without their having been required to undertake a similar
expenditure of resources would unfairly provide competitors with a windfall,
and deprive Holtec International of the opportunity to exercise its competitive
advantage to seek an adequate return on its large investment in developing these
very valuable analytical tools.
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AFFIDAVIT PURSUANT TO 10 CFR 2.390

STATE OF NEW JERSEY )
) ss:

COUNTY OF BURLINGTON )

Mr. Thomas V. Fitzpatrick, being duly sworn, deposes and says:

That he has read the foregoing affidavit and the matters stated therein are true and
correct to the best of her knowledge, information, and belief.

Executed at Marlton, New Jersey, this 2 3rd day of February, 2012.

Thomas V. Fitzpatrick
Holtec International

Subscribed and sworn before me this -3 day of r/ ar 2012.

NOTARY MARIA C. MASSI
NOTARY PUBLIC OF NEW JERSEY

Mp Commission Expires April 25,2015

5 of 5


