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5.5 Stora e of Unirradiated and S ent Fuel

Unirradiated fuel assemblies will normally be stored in critically safe new fuel storage racks in the reactor building storage vault. Even
when flooded with water, the resultant keff is less than 0.95. Fresh fuel may also be stored in shipping containers. The unirradiated
fuel storage vault is designed and shall be maintained with a storage capacity limited to no more than 200 fuel assemblies.

1066 spent fuel assemblies with up to 15.6 grams (3.0 weight percent) of Uranium-235 per axial centimeters of assembly can be
stored in non-poison flux trap racks in the north half of the spent fuel pool. 1710 spent fuel assemblies with up to 18.13 grams
(3.75 weight percent) of Uranium-235 per axial centimeters of assembly can be stored in Boraflex racks in the south half of the pool.
These racks have been designed to maintain a keff less than 0.95 under conditions of optimum water moderation. The north and
south half of the pool are analyzed to store 1840 and 2246 fuel assemblies, respectively, using racks containing the neutron absorb
material Boral. The Boral racks will maintain a keff of less than 0.95 under abnormal and accident conditions. The spent fuel stored in
the Boral racks must have a peak lattice enrichment of 4.6 % or less and the k-inf in the standard cold core geometry must be less
than or equal to 1.31.

The reactor building and all contained engineered safeguards are designed for the maximum credible earthquake ground motion with an
acceleration of 11 percent of gravity. Dynamic analysis was used to determine the earthquake acceleration, applicable to the various
elevations in the reactor building.
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The reactor building and all contained engineered safeguards are designed for the maximum credible earthquake ground motion with
an acceleration of 11 percent of gravity. Dynamic analysis was used to determine the earthquake acceleration, applicable to the
various elevations in the reactor building.

AMENDMENTNO. 1

1066 spent fuel assemblies with up to 15.6 grams(3.0 weight percent) of Uranium-235
per axial centimeters of assembly can be stored in non-poison flux trap racks in the northhalf of the spent fuel pool. 1710 spent fuel assemblies with up to 18.13 grams(3.75
weight percent) of Uranium-235 per axial centimeters of assembly can be stored in
Boraflex racks in the south half of the pool. These racks have been designed to maintain
a Keffless than 0.95 under conditions of optimum water moderation. Th rth d h

a of the pool are analyzed to store 1840 and 2246 fuel assemblies, respectively, usingracks containing the neutron absorber material Boral. The Boral racks willmaintain aKeffof less than 0.95 under abnormal and accident conditions. The spent fuel stored int e Boral racks must have a peak lattice enrichment of4.6% or less and the K-infin the
standard cold core geometry must be less than or equal to 1.31.
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No Si nificant Hazards Consideration Anal sis

Introduc ion

Niagara Mohawk Power Corporation (NMPC) has determined that the storage of
4086 spent fuel assemblies in the Nine Mile Point Unit 1 (NMP1) spent fuel pool
and the associated installation activities, whether conducted during power
operations or shutdown, will not endanger the health or safety of the public. This
determination is based on the design criteria document prepared by Holtec
International and provided as Attachment C to this letter. Attachment C provides
the detailed analysis demonstrating that installation of the new high density racks
does not constitute a thermal-hydraulic, criticality, or structural adequacy concern.
The analytical techniques used are substantially the same as those used by Holtec
International on numerous other rerack projects, Thus, no new or unproven
technology is being used.

No Si nificant Hazards Consideration Anal sis

10CFR50.91 requires that at the time a licensee requests an amendment, it must
provide to the Commission its analysis, using the standards in Section 50.92 about
the issue of no significant hazards consideration. Therefore, in accordance with
10CFR50.91 and 10CFR50.92, the following analysis has been performed:

The o eration of NMP1 in accordance with the ro osed amendment will not
involve a si nificant increase in the robabilit or conse uences of an acciden

reviousl evaluated.

Analysis of issues concerning the expanded spent fuel pool storage capacity
modification has considered the following potential scenarios:

1.
2,
3.
4.
5.

A.spent fuel assembly drop in the spent fuel pool.
Loss of spent fuel pool cooling flow.
A seismic event.
A cask drop in the spent fuel pool.
An accidental drop of a rack module during construction activity in the
pool.
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The probability that any of the first four scenarios in the above list can occur is not
significantly increased by the proposed Technical Specification changes and the
associated modification activities. Spent fuel pool activities such as fuel assembly
movement as well as Spent Fuel Pool Cooling System operation will continue to be
performed in accordance with approved plant procedures. A cask drop into the
pool is considered an unlikely event based on the design/maintenance of the main
hoist, the controlled cask movement path and the cask drop protection system
(hydraulic guide cylinder). None of these features are affected by the proposed
change. Concerning installation activities, whether conducted during power
operation or shutdown, the reactor building crane will be utilized for handling all
heavy loads (i.e., old and new racks) during the reracking operation. The main
hoist is equipped with a redundant hoisting system which will prevent the dropping
of heavy loads in the event that a cable or other critical part of the main hoist
equipment should fail. Operability of the cranes will be checked and verified before
the re-racking operation. All lift rigging and the refueling crane/hoist system will be
inspected and all heavy load lifts will comply with NUREG-0612, "Control of Heavy
Loads at Nuclear Power Plants," per plant procedures. Accordingly, the probability
of a heavy load drop will not significantly increa'se.

Therefore, the proposed modification and associated Technical Specification
changes do not involve a significant increase in the probability of an accident
previously evaluated.

UFSAR Section 15.c.3, "Refueling Accident," discusses the accident in which a

fuel bundle is accidently dropped onto the top of the core during refueling
operations and the subsequent radiological effects. Fuel assembly density in the
core is essentially equivalent to that of the assemblies stored in the replacement
spent fuel racks. Accordingly, the consequence of a fuel assembly dropped on the
core (as analyzed in UFSAR Section 15.c.3), is not significantly increased. Also,
analysis shows that such an accident will not distort the racks sufficiently to impair
their functionality and the minimum subcriticality margin, K,«<0.95, will be
maintained. Thus, the consequences of such an accident remain acceptable and
are not greater than those of previously evaluated accidents.

The consequences of a loss of spent fuel pool cooling have been evaluated and
found acceptable. In the unlikely event that all pool cooling is lost, sufficient time
is available for the operators to re-establish cooling before the onset of pool boiling.
Also, the consequences of a design basis seismic event have been evaluated and
found acceptable. The new and the existing racks have been analyzed in their new
configuration and found safe and impact-free during seismic motion. The structural
capability of the pool will not be exceeded under dead weight, thermal, and seismic
loads and the reactor building and the crane structure will retain the necessary
safety margins during a seismic event. Thus, the consequences of a seismic event
are not significantly increased.
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Movements of heavy loads over the pool will continue to comply with applicable
guidelines (e.g., NUREG-0612) and procedures. As previously mentioned, no
heavy loads (e.g,, racks, casks) will be transported over any region of the spent
fuel pool containing fuel. The consequences of an accidental drop of a rack
module into the pool during reracking activities have been evaluated indicating that
very limited damage to the liner could occur. Therefore, the consequences of a

heavy load drop are not increased.

During rack removal and installation activities, interim configurations will exist (i.e.,
various combinations of old and new racks) ~ These combinations have been
evaluated and indicate that no thermal-hydraulic, criticality and structural concerns
exist.

The last paragraph in Section 5.5 states that calculations for k,«values have been
based on methods approved by the NRC covering special arrays (10CFR70,55).
10CFR70.55, "Inspections," discusses inspections of special nuclear material and
the premises and facilities where special nuclear material is used; not methods
used to determine k,«. Therefore, this is an inaccurate reference. Also, although
the NRC does review and approve our methods to determine k,«(as part the
Technical Specification Amendment approval process) this information is not
considered critical design feature information. Accordingly, it does not belong in
Section 5.0, "Design Features," of the Technical Specifications. Based on the
above, deletion of this paragraph will not have any adverse affect on safety and
will eliminate any potential confusion involving the reference to 10CFR70.55 ~

Therefore, the proposed changes do not significantly increase the consequences of
any accident previously evaluated.

The o eration of NIVIP1 in accordance with the ro osed amendment will no
create the ossibilit of a new or differen l<ind of accident from an accident

revlousl evaluated.

The proposed modification activities and associated Technical Specification
amendment does not introduce any new modes of plant operation or accident
precursors which could initiate a new or different kind of accident, affect the
operation or function of any equipment necessary for the safe operation or
shutdown of the plant, or involve any changes to plant operating parameters. The
only physical alterations of plant configuration will involve the removal of currently
installed non-poison and Boraflex spent fuel racks and the installation of new high
density Boral racks. Heavy load movements (i.e., the old and new racks, casks)
will continue to be performed in accordance with NUREG-0612. Accordingly, a

drop of heavy loads onto spent fuel during and following installation activities need
not be considered. As previously discussed, installation of the new racks does not
constitute a thermal-hydraulic, criticality or structural concern. Therefore, this
change does not create the possibility of a new or different kind of accident from
any accident previously evaluated.
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The o era ion of NMP1 in accordance wi h the ro ose amen men will no
involve a si nificant reduction in a mar in of safet .

The proposed modification activities and associated Technical Specification
Amendment involves replacing the currently installed non-poison flux trap and
Boraflex storage racks with new high density Boral racks. The proposed Technical
Specification changes will not reduce the equipment required by Technical
Specifications, affect any Technical Specification system setpoints, or adversely
affect the ability of plant equipment to respond to an accident.

The design and technical considerations applied to the reracking modification
included addressing the following areas:

1 ~ Nuclear criticality considerations
2. Thermal-hydraulic considerations
3. Mechanical, material and structural considerations

Concerning criticality considerations, the replacement high density spent fuel
storage racks are designed to assure that the neutron multiplication factor (k,«) is
equal to or less than 0.95 with the racks fully loaded with fuel of the highest
anticipated reactivity and 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, such that. the true k,«will be equal to or less
than 0.95 with a 95% probability at a 95% confidence level ~ Reactivity effects of
abnormal and accident conditions have also been evaluated to assure that under
credible abnormal conditions, the reactivity will be less than the limiting design
basis value. Accordingly, the proposed change does not involve a significant
reduction in a margin of safety in that the existing racks maintain a k,«of less than
0.95.

Amendment No. 54 to the NMP1 Technical Specifications, dated February 1, 1984,
increased the spent fuel storage capacity to the current maximum of 2776
assemblies. In their Safety Evaluation, Section 2.4, "Spent Fuel Pool Cooling
Considerations," the NRC indicated acceptance of our thermal-hydraulic analysis
based: on 1) with the maximum normal heat load assumed and one cooling train in
operation, pool water is calculated to 125'F which is below the 140'F limit
recommended in Standard Review Plan (SRP) Section 9.1.3; and 2) with the
maximum abnormal heat load assumed and two cooling trains operating, the
maximum pool temperature is calculated to be below 124'hich is below the
boiling temperature limit set forth in SRP Section 9,1.3.

The SRP requires that with a maximum normal heat load and a single failure, pool
temperatures should be kept below 140'F and that with an abnormal heat load,
pool temperatures should be kept below boiling. For the abnormal heat load case,
consideration of a single failure is not required. The analysis provided in Section 5,
Attachment C of this submittal indicates how the proposed change meets the
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requirements of the SRP and, accordingly, that no significant decrease in a margin
of safety occurs.

In SRP 9.1.3, a normal spent fuel pool heat load is considered to be a core shuffle.
NMPC has evaluated the core shuffle using the SRP guidance as Case 1, in
previously referenced Section 5 of Attachment C. This evaluation indicates that a
maximum pool temperature of 119'F will be reached, thereby meeting the SRP
maximum temperature requirement of 140'F. Because a "normal heat load" now
potentially involves a full core offload, NMPC has also reviewed this discharge
scenario (Case 3, Section 5) as a normal case and therefore assumed a single
failure. As delineated in Case 3, calculations will be performed to determine the
days after reactor shutdown when all assemblies can be transferred to the pool, as
a function of reactor building cooling water temperatures, such that a 140'F bulk
pool temperature will not be exceeded. Therefore, the SRP bulk pool temperature
limit of 140'F for a maximum normal heat load (both shuffle and full core offload)
will not be exceeded.

The SRP also requires that for an abnormal maximum heat load (emergency
condition), without a single failure, that pool temperatures should be maintained
below boiling. Using the guidelines provided in the SRP, calculations were
performed that found the maximum pool temperature to be 135'F which is well
below the SRP criteria (Case 2).

The mechanical, material, and structural design of the spent fuel racks is in
accordance with applicable portions of NRC's position in "OT Position for Review
and Acceptance of Spent Fuel Storage and Handling Applications," dated April 14,
1978 (as modified January 18, 1979), as well as other applicable NRC guidance
and industry codes. The primary safety function of the spent fuel racks is to
maintain the fuel assemblies in a safe configuration through normal and abnormal
loading conditions. Abnormal loadings that have been evaluated with acceptable
results include the effect of an earthquake and the impact due to the drop of a fuel
assembly. The rack materials used are compatible with the fuel assemblies and the
environment in the spent fuel pool ~ The structural design for the new racks
provides tilting, deflection, and movement margins such that the racks do not
impact each other or the spent fuel pool walls in the active fuel region during the
postulated seismic events. Also, the spent fuel assemblies themselves remain
intact and no criticality concerns exist. In addition, the structural adequacy of the
spent fuel pool was demonstrated.

During rack removal and installation activities, interim configurations will exist (i.e.,
various combinations of old and new racks) ~ These combinations have been
evaluated and indicate that no thermal-hydraulic, criticality and structural concerns
exist.

Therefore, the proposed change will not result in a significant reduction in a margin
of safety.

Page 5 of 7





NMPC has also reviewed NRC examples of licensing amendments considered not
likely to involve significant hazards considerations as provided in the final adoption
of 10CFR50.92 published on page 7751 of the Federal Re ister, Volume 51, No.
44, March 6, 1986. Example (X) provides four criteria that, if satisfied by a
reracking request, indicate that it is likely no significant hazards considerations are
involved. The criteria and how NMPC's amendment request for NMP1 complies are
indicated below.

Cri erion 1:

The storage expansion method consists of either replacing existing racks
with a design that allows closer spacing between stored spent fuel
assemblies or placing additional racks of the original design on the pool floor
if space permits.

Pro osed Amendmen:

The NMP1 reracking involves replacing the existing racks with a design that
allows slightly closer spacing between stored fuel assemblies.

The storage expansion method does not involve rod consolidation or double
tiering.

Pro osed Amendmen:

The NMP1 racks are not double tiered, and will sit on the floor of the spent
fuel pool. Additionally, the Amendment Application does not involve
consolidation of spent fuel.

~Ci 3:

The k,«of the pool is maintained less than or equal to 0.95.

Pro osed Amendmen:

The design of the spent fuel racks contains the neutron absorber Boral.
Boral will allow close storage of spent fuel assemblies while ensuring that
the k,«remains less than 0.95 under abnormal and accident conditions with
unborated water in the pool ~
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No new technology or unproven technology is utilized in either the
construction process or the analytical techniques necessary to justify the
expansion.

Pr osed Amendmen:

The construction processes and analytical techniques used in the fabrication
and design are substantially the same as those of numerous other rack
installations. Thus, no new or unproven technology is utilized in the
construction or analysis of the high-density, spent fuel racks at NMP1 ~

NMPC's contractor, Holtec International, has previously supplied licensable
racks of very similar design for about 10 other reracking projects.

~Summar

As indicated above, storage of 4086 spent fuel assemblies in the NMP1 spent fuel
pool and the associated installation activities will not endanger the health and
safety of the public. The operation of NMP1 in accordance with the proposed
amendment will not involve a significant increase in the probability or
consequences of an accident previously evaluated, create the possibility of a new
or different kind of accident from any previously evaluated or involve a significant
reduction in a margin of safety. The analytical techniques used to support this
amendment are substantially the same as those used by Holtec International on
numerous other rerack projects. Thus, no new or unproven technology is being
used.
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