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PLANT SYSTEMS
3/4.7.13 FUEL STORAGE POOL BORON CONCENTRAT'ON

LIMITING CONDITION FOR OPERATION

3.7.13 The fuel storage pool boron concentration shall be greater than or equal to
2000 ppm.

APPLICABILITY: When fuel assemblies are stored'in the fuel storage pool.

ACTION:

With the fuel storage pool boron concentration less than 2000 ppm, immediately
suspend movement of fuel assemblies in the fuel storage pool, and initiate action

to restore the fuel storage pool boron concentration to within its limit. The
provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.7.13 The boron concentration of the fuel storage pool shall be determined to be
within the limit at least once per 7 days.
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3/4.7.14 FUEL RSSEMBLY STORAGE

LIMITING CONDITION FOR OPERATION

3.7.14 The combination of initial enrichment and burnup of each fuel assembly
stored in the spent fuel storage pool shall be within the Acceptable Surnup Domain
of Figure 3.7-1, or shall be stored in accordance with Specification 5.6.1.1.

APPLICABILITY: Whenever any fuel assembly is stored in the spent fuel storage
pool.

ACTION:
With the requirements of the above specification not satisfied, initiate action to

move the noncomplying fuel assembly to an acceptable storage location. The
provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.7.14 The combination of initial enrichment and burnup of each fuel assembly
shall be verified to be in accordance with Figure 3.7-1 or Specification 5.6.1.1
within 7 days following the relocation or addition of fuel asgemblies to the spent
fuel storage pool.
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$.6.1.

1

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

Keff less than 1.0 when flooded with unborated water, which includes
conservative allowances for uncertainties.

ppm, which includes conservative allowances for uncertainties and
biases.

Keff less than or equal to 0.95 when flooded with water borated to 400'

A nominal 10.7% inch center~to-center distance between fuel |
assemblies placed in the storage racks.

A maximum nominal enrichment of 5.0 w/o U-235,.

New or partially spent fuel assemblies with a combination of discharge
burnup and initial enrichment in the “acceptable range” of Figure 3.7~
1 may be allowed unrestricted storage in the spent fuel racks (also
shown as the All Cell Storage configuration in Figure 5.6-2).

New or partially spent fuel assemblies with a combination of discharge
burnup and initial enrichment in the “unacceptable range” of Figure
3.7-1 will be stored in compliance with Figures 5.6~1 through 5.6-5.
The high enrichment fuel assemblies shown in the Burned/Fresh Storage
configuration in Figure 5.6-2, with maximum nominal enrichments
greater than 3.9 w/o U-235, shall contain sufficient integral burnable
absorbers such that a maximum reference fuel assembly k,_ less than or
equal to 1.455 at 68°F is maintained.

Damaged fuel assemblies F02, FO0S, F06, F15, F17, F18, F19, F20, F30,
F31, and F32 shall be stored in accordance with Figure 5.6-6.

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

Kegf less than or equal to 0.98, assuming aqueous foam moderation.

A nominal 21 inch center-to-center distance between new fuel
assemblies placed in the storage racks.

A maximum nominal enrichment of:

1. 4.25 weight percent U-235 for Westinghouse fuel assemblies with I
Standard Fuel Assembly fuel rod diameter.

Optimized Fuel Assembly fuel rod diameter. Westinghouse fuel
with Optimized Fuel Assembly fuel rod diameter and maximum
nominal enrichments greater than 3.9 weight percent U-235%5 shall
contain sufficient integral burnable absorbers such that a
maximum reference fuel assembly K lese than or equal to 1.455
at 68°F is maintained.

2. 5.0 weight percent U-235 for Westinghouse fuel assemblies with I
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DESIGN FEATURES

5.6.2 The spent fuel storage pool is designed and shall be maintained to prevent
inadvertent draining of the pool below elevation 149.

5.6.3 The spent fuel storage pool is dezigned and shall be maintained with
&4 storage capacity limited to no more than 1407 fuel assemblies.

2.7 COMPONENT CYCLIC OR TRANSIENT LIMIT

5.7.1 The components identified in Table 5.7-1 are designed and shall be
maintained within the cyclic or transient limits of Table 5.7-1.
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2-out-of-4 Storage Burned/Fresh Storage

Note:

A = All Cell Enrichment (Figure 3.7-1)

C = 2-out-of-4 Enrichment (No restriction on enrichment or burnup)

L = Low Enrichment of Burned/Fresh (Figure 5.6-1)

H = High Enrichment of Burned/Fresh (See section 5.6.1.1.f for IFBA requirement)
Empty = Empty Cell

Figure 5 6-2 Spent Fuel Storage Configurations
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Note:

A = All Cell Enrichment

L = Low Enrichment of
Burned/Fresh

H = High Enrichment of
Burned/Fresh

Boundary Between All Cell Storage and Burned/Fresh Storage

Note
I A row of empty cells can be used at the interface to separate the configurations
2. It 1s acceptable to replace an assembly with an empty cell

Figure 5 6-3 Interface Requirements
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Figure 5 6-5 Interface Requirements
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This specification deleted.

3/4.7.13 & 3/4.7.14 FUEL STORAGE POOL BORON CONCENTRATION & FUEL ASSEMBLY STORAGE

The spent fuel storage racks contain storage locations for 1407 fuel assemblies.
The spent fuel racks have been analyzed in accordance with the methodology
contained in WCAP-14416-NP-A, Westinghouse Spent Fuel Rack Criticality Analysis
Methodology”, Revision 1, November, 1996. This methodology ensures that the spent
fuel rack multiplication factor, keff is less than 0.95, as recommended by ANSI
57.2~1983 and the guidance contained in NRC Letter to All Power Reactor Licensees
from B. K. Grimes, "OT Position for Review and Acceptance of Spent Fuel Storage
and Handling Applications”, April 14, 1978. The codes, methods, and technigues
contained in the methodology are used to satisfy this keff criterion. The spent
fuel storage racks are analyzed to allow storage of all Westinghouse 17X17 fuel
assemblies with nominal enrichments up to 5.0 w/o U-235 utilizing credit for
checkerboard configurations, burnup, Integral Fuel Burnable Absorbers, and
soluble boron, to ensure that keff is maintained < 0.95, including uncertainties,
tolerances, and accident conditions. In addition, the spent fuel pool keff is
maintained < 1.0 including uncertainties and tolerances on a 95/95 basis without
soluble boron.

The soluble boron concentcation required to maintain keff < 0.95 under normal
conditions is 400 ppm.

The following storage configurations and enrichment limits were evaluated in the
spent fuel rack criticality analysis:

Westinghouse 17X17 fuel assemblies with nominal enrichments less than or egqual
2.1%5 w/o U-235 can be stored in any cell location as shown in Figure 5.6-2. Fuel
asseunblies with initial nominal enrichments greater thai. ..ese limits must satisfy
a minimum burnup requirement as shown in Figure 3.7-1.

Westinghouse 17X17 fuel assemblies with nominal enrichments less than or equal to
5.0 w/o U-235 can be stored in a 2 out of 4 checkerboard arrangement as shown in
Figure 5.6-2. 1In the 2 out of 4 checkerboard storage arrangement, 2 fuel
assemblies can be stored corner adjacent with 2 empty storage cells.

Westinghouse 17X17 fuel assemblies can be stored in a burned/fresh checkerboard
arrangement of a 2X2 matrix of storage cells as shown in Figure 5.6~2. 1In the
burned/fresh 2X2 checkerboard arrangement, three of the fuel assemblies must have
an initial nominal enrichment less than or equal to 1.6 w/o U-235, or satisfy a
minimum burnup requirement for highe. initial enrichments as shown in Figure 5.6~
1. The fourth fuel assembly must hie an initial nciwinal enrichment less than or
equal to 3.9 w/o U-235, or satisfy a minimum Integral Fuel Burnable Absorber
requirement for higher initial enrichments to maintain the reference fuel assembly

k. less than or equal to 1.455 at 68 F.
Eleven damaged Westinghouse 17X17 fuel assemblies can be stored in a 12 storage

cell configuration surrounded by empty cells as shown in Figure 5.6~6. The eleven
fuel assemblies contain a nominal enrichment of 3.0 w/o U-235.

FARLEY-UNIT 1 B 3/84 77 AMENDMENT NO.




Specifications 3.7.14 and 5.6.1.1 ensure that fuel assemblies are stored in the
spent fuel racks in accordance with the configurations assumed in the spent fuel
rack criticality analysis.

The most limiting accident with respect to the storage configurations assumed in
the spent fuel rack criticality analysie is the misplacement of a 5.0 w/o U=235
fuel assembly into an empty storage cell location in the 2 out of 4 checkerboard
storage arrangement. The amount of soluble boron required to maintain keff less
than 0.95 due to this fuel misload accident is 850 ppm. The 2000 ppm limit
specified in the LCO is consistent with the normal boron concentration maintained
in the spent fuel pool, and bounde the 850 ppm required for a fuel misload
accident.

Specification 5.6.1.1 b. requires that a boron concentration of 400 ppm in the
spent fuel pool will maintain keff < 0.95. A spent fuel pool boron dilution
analysis was performed to determine that sufficient time is availzble to detect
and mitigate dilution of the spent fuel pool prior to excesuing the keff design
basis limit of 0.95. The spent fuel pool boron dilution analysis concluded that
an inadvertent or unplanned event that would result in a dilution of the spent
fuel pool boron concentration from 2000 ppm to 400 ppm is not a credible event.
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PLANT SYSTEMS

3/4.7.13 FUEL STORAGE POOL BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.7.13 The fuel storage pool boron concentration shall be greater than or equal to
2000 ppm.

APPLICABILITY: When fuel assemblies are stored in the fuel storage pool.
ACTION:

Wwith the fuel storage pool boron concentration less than 2000 ppm, immediately
suspend movement of fuel assemblies in the fuel storage pool, and initiate action
to restore the fuel storage pool boron concentration to within its limit. The
provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

ey~ S

4.7.13 The boron concentration of the fuel storage pool shall be determined to be
within the limit at least once per 7 days.
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PLANT SYSTEMS

3/4.7.14 FUEL ASSEMBLY STORAGE

LIMITING CONDITION FOR OPERATION

3.7.14 The combination of initial enrichment and burnup of each fuel assembly
stored in the spent fuel storage pool shall be within the Acceptable Burnup Domain
of Figure 3.7-1, or shall be stored in accordance with Specification 5.6.1.1.

APPLICABILITY: Whenever any fuel assembly is stored in the spent fuel storage
pool.

ACTION:

Wwith the requirements of the above specification not satisfied, initiate action to
move the noncomplying fuel assembly to an acceptable storage location. The
provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.7.14 The combination of initial enrichment and burnup of each fuel assembly
shall be verified to be in accordance with Figure 3.7-1 or Specification §.6.1.1
within 7 days following the relocation or addition of fuel assemblies to the spent
fuel storage pool.
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DESIGN FEATURES

5.6 FUEL STORAGE \

CRITICALITY

$.8.1.1 The spent fuel storage racks ace designed and shall be maintained
with:
borw +o "‘OOP -~ |

{; - \\a.—mu . 68°F 14 maintalined.

it Qpumimd Fud
Assemiiy Ruat fod

b. A. Kegs less than or equal to 0.9% when flooded with et water®
whnich includes consesvative allowancas for uncertainties and
biases,. |
e N. A nominal 10.75 inch center-to-center distance between fuel |

assemblies placed in the storage racks.
d¥. A maximum nominal enrichment o!{'s,e wle V=238,

»

4ssembly K, less thén or

$.6.,1.2 The new fuel pit storage racks arce designed and shall be
maintained with:
a. Kegs less than or equal to 0.98, Assuming aquecus foam moderation.
b. A nominal 21 inch centec-to-center distance between new fuel

dssemdlies placed in the storage racks.
c. A maximum nominal enrichment of:

1. 4.25 weight percent U~23$ for Westinghouse WOPAX fuel
dssembliesy o' *h Standad Fugl Asgo\-\ntb Gl tod diamcber

B 5.0 waight percent U-23$ for Westinghouse of VANTASEAY

Jel ass ief. Westinghouse AFK bt 7 fuel with

maximum nom.nal enrichments greater than 3.9 weight percent
) U=233 shall contain sufficient integral burnable absorbers

such that & maximyo reference fuel dssexbly K, less than or
equal to 1.455 at 60°F is maintained.

DRAINAGE
5.6.2 The spent fuel storage pool is designed and shall be maintained to

prevent inadvertent draining of the pool below elevation 149.

CAPACITY
. The spent fuel storage pool is designed and shall be maintained with

a aéenqo capacity limited to no more than 1407 fuel assemblies.

3.7 COMPONENT CYCLIC OR TRANSIENT LIMIT

$.7.1 The components identified in Table 5.7-1 arze designed and shall be
maintained within the cyclic or transient limits of Table 5.7-1.

FARLEY - UNIT 1 $-7 AMENDMENT NO.
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Insert 3

k.y less than l_‘O when flooded with unborated water, which includes conservative allowances
for uncertainties.

Insert 4

New or partially spent fuel assemblies with a combination of discharge burnup and initial
enrichment in the "acceptable range” of Figure 3.7-1 may be allowed unrestricted storage in
the spent fuel racks (also shown as the All Cell Storage configuration in Figure 5.6-2).

New or partially spent fuel assemblies with a combination of discharge burnup and initial
enrichment in the "unacceptabie range" of Figure 3.7-1 will be stored in compliance with
Figures 5.6-1 through 5.6-5. The high enrichment fuel assemblies shown in the Burned/Fresh
Storage configuration in Figure 5.6-2, with maximum nominal enrichments greater than 3.9
w/o U-235 shall contain sufficient integral burnable absorbers such that a maximum reference
fuel assembly ke less than or equal to 1.455 at 68 F is maintained.

Damaged fuel assemblies F02, FO5, F06, F15, F17, F18, F19, F20, F30, F31, and F32
shall be stored in accordance with Figure 5.6-6.
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All Cell Storage

C

Empty

Empty
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2-out-of-4 Storage

Note:

A = All Cell Enrichment (Figure 3.7-1)
C = 2-out-of-4 Enrichment (No restriction on enrichment or burnup)

L = Low Enrichment of Burned/i'resh (Figure 5.6-1)

H = High Enrichment of Burned/)'resh (See section 5.6.1.1.f for IFBA requirement)

Empty = Empty Cell
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Spent Fuel Storage Configurations
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Burned/Fresh
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Boundary Between All Cell Storage and Burned/Fresh Storage

Note:
1. A row of empty cells can be used at the interface to separate the configurations.

2. It is acceptable to replace an assembly with an empty cell

Figure 5.6-3 Interface Requirements
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Figure 5 6-4 Interface Requirements
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2. It s acceptable to replace an assembly with an empty cell
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Figure 5.6-6 Damaged Fuel Assembly Configuration
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34713 FUEL ASSEMBLY STORAGE

The spent fuel storage racks contain storage locations for 1407 fuel assemblies. The spent fuel racks
have been analyzed in accordance with the methodology contained in WCAP-14416-NP-A .
Westinghouse Spent Fuel Rack Criticality Analysis Methodology ", Revision 1, November, 1996. This
methodology ensures that the spent fuel rack multiplication factor, k. is less than 0.95, as
recommended by ANSI 57.2-1983 and the guidance 1ined in NRC Letter to All Power Reactor
Licensees from B. K. Grimes, "OT Position for Review and Acceptance of Spent Fuel Storage and
Handling Applications”, April 14, 1978. The codes, methods, and techniques contained in the
methodology are used to satisfy this k. criterion. The spent fuel storage racks are analyzed to allow
storage of all Westinghouse 17X17 fuel assemblies with nominal enrichments up to 5.0 w/o U-235
utilizing credit for checkerboard configurations, burnup, Integral Fuel Burnable Absorbers, and
soluble boron, to ensure that k., is maintained < 0.95, including uncertainties, tolerances, and
accident conditions. In addition, the spent fuel pool k. is maintained < 1.0 including uncertainties
and tolerances on a 95/95 basis without soluble boron.

The soluble boron concentration required to maintain k. < 0.95 under normal conditions is 400 ppm.

The following storage configurations and enrichmcni il.i'ts were evaluated in the spent fuel rack
criticality analysis:

Westinghouse 17X17 fuel assemblies with nominal enrichments less than or equal to 2.15 w/o U-235
can be stored in any cell location as shown in Figure 5.6-2. Fuel assemblies with initial nominal
enrichments greater than these limits must satisfy a minimum burnup requirement as shown in Figure
3.7-1.

Westinghouse 17X17 fuel assemblies with nominal enrichments less than or equal to 5.0 w/o U-235
can be stored in a 2 out of 4 checkerboard arrangement as shown in Figure 5.6-2. in the 2 out of 4
checkerboard storage arrangement, 2 fuel assemblies can be stored corner adjacent with 2 empty
storage cells.

Westinghouse 17X 17 fuel assemblies can be stored in 2 burned/fresh checkerboard arrangement of a
2X2 matrix of storage cells as shown in Figure 5.6-2. In the burned/fresh 2X2 checkerboard
arrangement, three of the fuel assemblies must have an initial nominal enrichment less than or equal to
1.6 w/o U-235, or satisfy a minimum burnup requirement for higher initial enrichments as shown in
Figure 5.6-1. The fourth fuel assembly must have an initial nominal enrichment less than or equal to
39 w/o U-235, or satisfy a minimum Intergral Fuel Burnable Absorber requirement for higher initial

enrichments to maintain the reference fuel assembly k. less than or equal to 1.455 at 68" F.

Elever damaged Westinghouse 17X 17 fuel assemblies can be stored in a 12 storage cell configuration
surrounded by empty cells as shown in Figure 5.6-6. The eleven fuel assemblies contain a nominal
enrichment of 3.0 w/o U-235.

Specfications 3.7.14 and 5.6.1.1 ensure that fuel assemblies are stored in the spent fuel racks in
accordance with the configurations assumed in the spent fuel rack criticality analysis.

The most limiting accident with respect to the storage configurations assumed in the spent fuel rack
criticality analysis is the misplacement of a 5.0 w/o U-235 fuel assembly into an empty storage ceil
location in the 2 out of 4 chackerboard storage arrangement. The amount of soluble boron required to
maintain k. less than 0.95 due to this fuel misload accident is 850 ppm. The 2000 ppm limit specified
in the LCO is consistent with the normal boron concentration maintained in the spent fuel pool, and
bounds the 850 ppm required for a fuel misload accident.
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Specification 5.6.1.1 b. requires that a boron concentration of 400 ppm in the spent fuel pool will
maintain ks < 0.95. A spent fuel pool boron dilution analysis was performed to determine that
sufficient time is available to detect and mitigate dilution of the spent fuel pool prior to exceeding the
k.s design basis limit of 0.95. The spent fuel pool boron dilution analysis concluded that an
inadvertent or unplanned event that would result in a dilution of the spent fuel pool boron
concentration from 2000 ppm to 400 ppm is not a credible event.
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3/4.7.14 FUEL STORAGF POOL BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.7.14 The fuel storage pool boron concentration shall be greater than or equal to
2000 ppm.

APPLICABILITY: When fuel assemblies are stored in the fuel storage pool.

ACTION:

With the fuel storage pool boron concentration less than 2000 ppm, immediately
suspend movement of fuel assemblies in the fuel storage pool, and initiate action
to restore the fuel storage pool boron concentration to within its limit. The

provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.7.14 The boron concentration of the fuel storage pool shall be determined to be
within the limit at least once per 7 days.

FARLEY~-UNIT 2 3/4 7-67 AMENDMENT NO.
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2/4.7.15 FUEL ASSEMBLY STORAGE

LIMITING CONDITION FOR OPERATION
R e

3.7.15 The combination of initial enrichment and burnup of each fuel assembly
stored in the spent fuel storage pool shall be within the Acceptable Burnup Domain
of Figure 3.7-1, or shall be stored in accordance with Specification 5.6.1.1.

APPLICABILITY. aenever any fuel assembly is stored in the spent fuel storage
pool.

ACTION:

With the requirements of the above specification not satisfied, initiate action to
move the noncomplying fuel assembly to an acceptable storage location. The
provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.7.15 The combination of initial enrichment and burnup of each fuel assembly
¢hall be verified to be in accordance with Figure 3.7-1 or Specification §.6.1.1
within 7 days following the relocation or addition of fuel assemblies to the spent
fuel storage pool.
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Figure 3.7-1 Fuel Assembly Burmup Limit Requirements For All Cell Storage
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2.6 _ FUEL STORAGE

CRITICALITY

$.6.1.1 The spent fuel storage racks are designed and shall be maintained
with:

a. Kefgf less than 1.0 when flooded with unborated water, which includes
conservative ailowances for uncertainties.

b. Kef¢ less than or equal to 0.95 when flooded with water borated to 400
ppm, which includes conservative allowances for uncertainties and
biases.

Cas A nominal 10.75 inch center-to-center distance between fuel I
assemblies placed in the storage racks.

d. A maximum nominal enrichment of 5.0 w/o U-235.

e. New or partially spent fuel assemblies with a combination of discharge
burnup and initial enrichment in the “acceptable range” of Figure 3.7-
1 may be allowed unrestricted storage in the spent fuel racks (also
shown as the All Cell Storage configuration in Figure 5.6-2).

£. New or partially spent fuel assemblies with a combination of discharge
burnup and initial enrichment in the “unacceptable range” of Figure
3.7-1 will be stored in compliance with Figures 5.6-1 through 5.6-5.
The high enrichment fuel assemblies shown in the Burned/Fresh Storage
configuration in Figure 5.6-2, with maximum nominal enrichments
greater than 3.9 w/o U-235, shall contain sufficient integral burnable
absorbers such that a maximum reference fuel assembly k_less than or
equal to 1.455 at 68°F is maintained.

$.6.1.2 The new fuel pit storage racks are designed and shall be
maintained with:

a. Ke¢f less than or equal to 0.98, assuming aqueous foam moderation.

b. A nominal 21 inch center-to-center distance between new fuel
assemblies placed in the storage racks.

S A maximum nominal enrichment of:

4.25 weight percent U-23% for Westinghouse fuel assemblies with
Standard Fuel Assembly fuel rod diameters.

2. 5.0 weight percent U-235 for Westinghouse fuel assemblies with
Optimized Fuel Assembly fuel rod diameters. Westinghouse fuel
with Optimized Fuel Assembly fuel rod diameters and maximum
nominal enrichments greater than 3.9 weight percent U-235 shall
contain sufficient integral burnable absorbers such that a
maximum reference fuel assembly K less than or equal to 1.455
at 68°F is maintained.

FARLEY-UNIT 2 $=7 AMENDMENT NO.




DESIGN FEATURES

5.6.2 The spent fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of the pool below elevation 149.

CAPACITY

5.6.3 The spent fuel storage pool is designed and shall be maintained with
a storage capacity limited tc no more than 1407 fuel assemblies.

5.7 _ COMPONENT CYCLIC OR TRANSIENT LIMIT

5.7.1 The components identified in Table 5.7-1 are designed and shall be
maintained within the cyclic or transient limits of Table 5.7-1.
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All Cell Storage

|
C Empty H L
Empty C B
2-out-of-4 Storage Burned/Fresh Storage

A = All Cell Enrichment (Figure 3.7-1)

C = 2-out-of-4 Enrichment (No restriction on enrichment or burnup)

L = Low Enrichment of Burned/Fresh (Figure 5.6-1)

H = High Enrichment of Burned/Fresh (See section 5.6.1.1.f for IFBA requirement)
Empty = Empty Cell

Figure 5 6-2  Spent Fuel Storage Configurations
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Note:

A = All Cell Enrichment

L. = Low Enrichment of
Burned/Fresh

H = High Enrichment of
Burned/Fresh

Boundary Between All Cell Storage and Burned/Fresh Storage

Note
I A row of empty cells can be used at the interface to separate the configurations
2. It 1s acceptable to replace an assembly with an empty cell

Figure 5 6-3 Interface Requirements

FARLEY - UNIT 2 S5-11 AMENDMENT NO



Interface

\ A |Empty

Empty| C Emptv| A

> > P>

>
>

> (> (>

> >|>»|>»|(>|>

> >(>(>|>|>

C [emey| C 'Empty‘

Empty | C [Empty| A

|
Note:
A = All Cell Enrichment
5 = 2-0Out-0f-4 Enrichment

Empty = Empty Cell

Boundary Between All Cell Storage and 2-out-of-4 Storage

Note
| A row of empty cells can be used at the interface to separate the configurations
2 It 1s acceptable to replace as assembly with an empty cell

Figure 5 6-4 Interface Requirements
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H
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H L H Empty} C Empty

Note:

C - 2-Out-Of-4 Enrichment

L = Low Enrichment of Burned/Fresh
H = High Enrichment of Burned/Fresh
Empty = Empty Cell

Boundary Between 2-out-of-4 Storage and Burned/Fresh Storage

Note
1. A row of empty cells can be used at the interface to separate the configurations
2. It 1s acceptable to replace an assembly with an empty cell

Figure $ 6-5 Interface Requirements
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This specification deleted.
3/4.7.13  AREA TEMPERATURE MONITORING

The area temperature limitations ensure that safety-related equipment will
not be subjected to temperature in excess of their environmental qualification
temperatures. Exposure to excessive temperatures may degrade egquipment and can
cause a loss of its OPERABILIYI:. The temperature limits include an allowance for
instrument error of 2°F.

3/8.7.14 & 3/4.7.15 FUEL STORAGE POOL BORON CONCENTRATION & FUEL ASSEMBLY STORAGE

The spent fuel storage racks contain storage locations for 1407 fuel assemblies.
The spent fuel racks have been analyzed in accordance with the methodology
contained in WCAP-14416-NP-A, Westinghouse Spent Fuel Rack Criticality Analysis
Methodology", Revision 1, November, 1996. This methodology ensures that the spent
fuel rack multiplication factor, keff is less than 0.95, as recommended by ANSI
57.2-1983 and the guidance contained in NRC Letter to All Power Reactor Licensees
from B. K. Grimes, "OT Position for Review and Acceptance of Spent Fuel Storage
and Handling Applicat >ns", April 14, 1978. The codes, methods, and techniques
centained in the metl Jology are used to satisfy this keff criterion. The spent
fuel storage racks are analyzed to allow storage of all Westinghouse 17X17 fuel
assemblies with nominal enrichments up to 5.0 w/o U-235 utilizing credit for
checkerboard configurations, burnup, Integral Fuel Burnable Absorbers, and
soluble boron, tu ensure that keff i®s maintained < 0.95, including uncertainties,
tolerances, and accident conditions. 1In addition, the spent fuel pool keff is
maintained < 1.0 including uncertainties and tolerances on a 95/95 basis without
soluble boron.

The soluble boron concentration required to maintain keff < 0.95 under normal
conditions is 400 ppm.

The following storage configurations and enrichment limits were evaluated in the
spent fuel rack criticality analysis:

Westinghouse 17X17 fuel assemblies with nominal enrichments less than or egqual
2.15 w/o U-235 can be stored in any cell location as shown in Figure 5.6-2. Fuel
assemblies with initial nominal enrichments greater than these limits must satisfy
a minimum burnup requirement as shown in Figure 3.7-1.

Westinghouse 17X17 fuel assemblies with nominal enrichments less than or equal to
5.0 w/o U~235 can be stored in a 2 out of 4 checkerboard arrangement as shown in
Figure 5.6-2. 1In the 2 out of 4 checkerboard storage arrangement, 2 fuel
assemblies can be stored corner adjacent with Z empty storage cells.

Westinghouse 17X17 fuel assemblies can be stored in a burned/fresh checkerboard
arrangement of a 2X2 matrix of storage cells as shown in Figure 5.6-2. 1In the
burned/fresh 2X2 checkerboard arrangement, three of the fuel assemblies must have
an initial nominal enrichment less than or equal to 1.6 w/o U-235, or satisfy a
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minimum burnup requirement for higher initial enrichments as shown in Figure 5.6~
1. The fourth fuel assembly must have an initial nominal enrichment less than or
equal to 3.9 w/o U~235, or satisfy a minimum Integral Fuel Burnable Absorber
regquirement for higher initial enrichments to maintain the reference fuel assembly
k. less than or equal to 1.455 at 68 F.

Specifications 3.7.15 and 5.6.1.1 ensure that fuel assemblies are stored in the
spent fuel racks in accordance with the configurations assumed in the jspent fuel
rack criticality analysis.

The most limiting accident with respect to the storage configurations assumed in
the spent fuel rack criticality analysis is the misplacement of a 5.0 w/o U=-235
fuel assembly into an empty storage cell location in the 2 out of 4 checkerboard
storage arrangement. The amount of soluble boron required to maintain keff less
than 0.95 due to this fuel misload accident is 850 ppm. The 2000 ppm limit
specified in the LCO is consistent with the normal boron concentration maintained

in the spent fuel pool, and bounds the 850 ppm required for a fuel misload
accident.

Specification 5.6.1.1 b. requires that a boron concentration of 400 ppm in the
spent fuel pool will maintain keff < 0.95. A spent fuel pool boron dilution
analysis was performed to determine that sufficient time is available to detect
and mitigate dilution of the spent fuel pool prior to exceeding the keff design
basis limit of 0.95. The spent fuel pool boron dilution analysis concluded that
an inadvertent or unplanned event that would result in a dilution of the spent
fuel pool boron concentration from 2000 ppm to 400 ppm is not a credible event.

FARLEY-UNIT 2 B 3/4 7-8 AMENDMENT NO.



FNP Unit 2 Techni



[ T T R T L s

INCZX

LIMITING CSNOITICNS 53R OPEIAT:IAN AND SURVEILLANCE 2EQUIREMENTS
\

SECTION 2468
P i
2/3.8 ELICTIICATIOWER SYSTIMS
Vs 21 A.C. SOURCES
RO . 1010 it s s a0 500 o Bh kb mbna s g ot i /4 8-}
st b LTI AN R T 3/4 8-3
3/84.8.2  ONSITE PCWER 0ISTRISUTIAN SYSTZIMS
A.C. Distribution = i RV SO S T 3/4 3~3
Pl MIBUOTRURION o SN, ... o e T 3/4 8-12
Auxiliary 3uilding 0.C. Qistribution = Cperating......... /4 8-11
Auxiliary 8uilding 0.C. Distribution - Shutdown. ......... 3/4 3-14
Service Water 3uilging 2.2, Distribution - Operating..... /4 8-13
3/4.8.3  ZLICTRICAL EQUIPMENT PROTICTICN QEVICSS
Cantainment Pemetraticn Canductar Overcurrent
EPURRURON GRS & 5 4o kit sl r e /4 3-13
Motar~Cperated Valves Thermal Overlcad Protaction
et L RO el S caial SR 3/4 8-28

FARLEY-UNIT 2 (X



3

SECTION
3/4.7 PLANT SYSTEMS

BaT.8 TURBEIE OVERE. o ieiisintontinis
3/4.7.2 STEAM GENERATOR PRESSURE/TEMPERATURE e B 3/ 7.3
3/4.7.3 COMPONENT COOLING VATER SYSTEM.............. . B 3/ 7.3
SERVICE VATER SYSTEM........... I S e A B 3/4 723
IEPEE GRREE BRI «« 0000 6000400000060. 00009295 0sn0nnitsss B 3/4 7-3
WOEEHATS AT BBMR. 0000000000 00enantnsecssnsnsosnsesennnn. B 3/4 7-4
CONTRCL ROOM EMERGENCY VENTILATION SYSTEM............ R CIg B 3/4 7-4
3/4.7.8 ECCS eUAP ROOM EXHAUST AIR FILTRATION SYSTEM................ B 3/4 7-4
3/4.7.9 BOIBINIG: 2.24 0 4 0 000 sauteansasennssasssbinnindssonestsnssssl

3/74.7.
3/74.7.
3/74.7.

N O v > w

374.7.

7
3/‘-7-10 sm sowa com“mno“a0‘.noooAcooooooacoooooncnuooooo. ' 3/‘ 7-6
7

3/‘. -11W(D‘l't“)l-oooto-ooooa-o-o-voooooo- .3/‘ 7-6
3/74.7.12 “-mm”(Dolctod)......................... B 3/4 727

3/“7.13“‘“m’mm "omoum........'..’-....I.‘.....“‘...I. ‘3/‘ 7-7
INiepk 2

3/4.8 ELECTRICAL POVER SYSTENS

w

3/74.8.1 and 3/4.8.2 A.C. SOURCES AND ONSITE POVER
stm'mxm s’m'..‘..........lO.Q..l.................... . 3/‘ .-1

3/4.8.3 ELECTRICAL BQUIPI(ENT PROTECTION DEVICES.....covivvnveniennes B 3/4 B-1

PARLEY-UNIT 2 v AMENDMENT NO.

88



Insert |

3/4.7.14 FUEL STORAGE POOL BORON CONCENTRATION ...... 3/4 767
35/4.7.18 FUEL ASSEMBLY STORAGE .............ccovnnvirniieensnrncans 3/4 7-68

Insert 2

3/4.7.14 FUEL STORAGE POOL BORON CONCENTRATION ...... B 3/4 7.7
3/4.7.15 FUEL ASSEMBLY STORAGE........ SR NI C G Aer B 3/4 77



PLANT SYSTEMS

3/4.7.14 FUEL STCRAGE POOL BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.7.14 The fuel storage pool boron concentration shall be greater than or equal to
2000 ppm.

APPLICABILITY:

When fuel assemblies are stored in the fuel storage pool.

ACTION:

with the fuel storage pool boron concentration less than 2000 ppm, immediately
suspend movement of fuel assemblies in the fuel storage pool, and initiate action
to restore the fuel storage pool boron concentration to within its limit.

The
provisions of Specification 3.0.3 are not applicable.

4.7.14 The boron concentration of the fuel storage pool shall be determined to be
within the limit at least once per 7 days.
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3/4 2 15 FUEL ASSEMERLY STORAGE

LIMITING CONDITION FOR OPERATION

3.7.15 The combination of initial enrichment and burnup of each fuel ascembly
storgd in the spent fuel storage pool shall be within the Acceptable Surnup Domain
of Figure 3.7-1, or shall be stored in accordance with Specificatiuon S.6.1.1.

ARPLICABILITY: Whenever any fuel assembly is stored in the ,:nt fuel storage
pool.

ACTION :
With the requirements of the above specification not satisfied, initiate action to
move the noncomplying fuel asserhly to an acceptable storace location. The

provisicns of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.7.15 The combination of initial enrichment and burnup of each fuel assembly
shall be verified to be in accordance with Figure 3.7-1 or Specification 5.6.1.1
within 7 days following the relocation or addition of fuel assemblies to the spent
fuel storage pool.
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DESIGN FEATURES

5.6 FUEL STORAGE

CRITICALITY

5.6.1.1 The spent fuel storage racks 4re lesigned and shall be maintained

with: P
(Borated 4 HoO pp e

bhA. Kese less than or equal to 0.9% when flooded with W
tery
which includes conservative allowances for uncottain:i!&t‘a/'. ’

bilases. — ;
2
c X A nominal 10.7S8 ineh center-to-center distance between fuel '
assemblies placed in the storage racks.
d.ﬁ' A maximum nominal encichment 01(5-0 wle U-2385.
% ’
5 l
;
( Lo SU*' | l
9.6.1.2 The new fual pit storage racks are designed and shall be
maintained with:
a. Kets less than or equal to 9.98, assuming aAquecus foam moderation.
. 8 A neminal 21 inch center-to-center disztance between new fuel '

assembl; placed in the storage racks.

c. A maximu. ceminal earichment of:

L 4.25 weight percent U-23% for Westinghouse LZpAd fuel
assemblies, with Sdacsad Fuld Psge o 2.;\ ~3 dienin

2. 5.0 weight percent U-235 for WestingKouse 9 VAYTIGE-K

lied. Westinghouse ZPA Angd GVTIGESS fuel with

maximum nominael enrichments greater thar 3.9 weight percent

U=235 shall contain sufficient integra) burnable absorbers

and such that & maximum reference fuel assambly K, less than or

equal to 1.455 at 68°F (s maintained.

Fucl Assembig Lt
rod J:.tMCW

DRAINAGE
) The speat fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of the pool below elevation 149.

CAPACITY
p The spent fuel storage pocl is designed and shall pe maintained with
4 storage capacity limited to no more tham 1407 fuel assemblies.

8.7 COMPONENT CYCLIC OR TRANSIENT LIMIT
M

5.7.1 The components identified in Table 5.7-1 are designed and shall be
maintained within the cyclic or transient limits of Table 5.7-1.

FARLEY - UNIT 2 -7 AMENDMENT NO.
#2,84,101




Insert 3

k.« less than 1.0 when flooded with unborated water, which includes conservative allowances
for uncertainties.

Insert 4

New or partially spent fuel assemblies with a combination of discharge burnup and initial
enrichment in the "acceptable range" of Figure 3.7-1 may be allowed unrestricted storage in
the spent fuel racks (also shown as the All Cell Storage configuration in Figure 5.6-2).

New or partially spent fuel assemblies with a combination of discharge burnup and initial
enrichment in the "i'nacceptable range” of Figure 3.7-1 will be stored in compliance with
Figures 5.6-1 through 5.6-5. The high enrichment fuel assemblies shown in the Burned/Fresh
Storage configuration in Figure 5.6-2, with maximum nominal enrichments greater than 3.9
w/o U-235 shall contain sufficient integral burnable absorbers such that 2 maximum reference

fuel assembly ke less than or equal to 1.455 at 68" F is maintained.
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ACCEPTABLE

UNACCEPTABLE

e

1.0

2.0

3.0 4.0
Initial U-235 Enrichment (nominal w/o)

5.0

Figure 5.6-1 Fuel Assembly Bumup Limit Requirements for Low Enrichment (L)
Assembly of the Burned/Fresh Checkerboard Storage (see Figure 5.6-2)
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All Cell Storage

C Empty H b

1 Lk

Empty C L ke

2-out-of-4 Storage Burned/Fresh Storage

Note:

A = All Cell Enrichment (Figure 3.7-1)

C = 2-out-of-4 Enrichment (No restriction on enrichment or burnup)

L = Low Enrichment of Burned/Fresh (Figure 5.6-1)

H = High Enrichment of Burned/Fresh (See section 5.6.1.1.f for IFBA requirement)

Empty = Empty Cell

Figure 5.6-2 Spent Fuel Storage Configurations
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Interface

> P»| P
> P P
> >
> P

~

LTA

o SF a8 TR
Il al
> > > > » >
> > > » > »

Note:

A = All Cell Enrichment

L = Low Enrichment of
Burned/Fresh

H = High Enrichment of
Burned/Fresh

Boundary Between All Cell Storage and Bumed Fresh Storage

Note:
1. A row of empty cells can be used at the interface to separate the configurations
2. It is acceptable to replace an assembly with an empty cell

Figure 5.6-3 Interface Requirements
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Interface

\ A Empty

P — P RN

Empty| C Empty' A

>\ P> P

>

>
> > >
e

C |empy| C 'Empty

> > |P> P> P> P
> P> P >|> P

Empty| C Empty A

Note:

A = All Cell Enrichment

C = 2-Qut-Of-4 Enrichment
Empty = Empty Cell

Boundary Between All Cell Storage and 2-out-of-4 Storage

Note
I A row of empty cells can be used at the interface to separate the configurations
2 It1s acceptable to replace as assembly with an empty cell

Figure 5 6-4 Interface Requirements
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Empty C Empty C Empty C

Interface C |emey| C |Empty C [empty

\ Empty| C |empty| C |empty] C

Empty| M [Empty] C |Empty

H
L | L [emety! C |empty| C
H

L H E"‘PWI C Empty

Note:

4 - 2-Out-Of-4 Enrichment

L = Low Enrichment of Burned/Fresh
H = High Enrichment of Burned/Fresh
Empty = Empty Cell

Boundary Between 2-out-of-4 Storage and Burned/Fresh Storage

Note

| A row of empty cells can be used at the interface to separate the configurations

2 It s acceptable to replace an assembly with an empty cell

Figure 5.6-5 Interface Requirements
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PLANT SYSTEMS
BASES

1/4.7.12 FIRE BARRIER PENETRATIONS

This specification deleted.
3/4.7.13 AREA TEMPERATURE MONITORING

The ares temperature limitations ensure that safety.r
vi', not be subjected to temperatures in excass of :h.tz 0:3::::.::::§.‘n‘
qualification temperatures. Exposure to excessive temperatures may degrade
equipment and can cause a loss of its OPERABILITY. The tesperature limits
include an allovance for instruseat error of 2 P.

gh——
‘¢;-’lf25¥ﬁqé’ ;6’
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3/4.718 FUEL STORAGE POOL BORON CONCENTRATION
34715 FUEL ASSEMBLY STORAGE

47

The spent fuel storage racks contain storage locations for 1407 fuel assemblies. The spent fuel racks
have been analyzed in accordance with the methodology contained in WCAP-14416-NP-A
Westinghouse Spent Fuel Rack Criticality Analysis Methodology", Revision |, November 1996. This
methodology ensures that the spent fuel rack multiplication factor, k.4 is less than 0.95, as
recommended by ANSI 57.2-1983 and the guidance contained in NRC Letter to All Power Reactor
Licensees from B. K. Grimes, "OT Position for Review and Acceptance of Spent Fuel Storage and
Handling Applications”, April 14, 1978. The codes, methods, and techniques contained in the
methodology are used to satisfy this k4 criterion. The spent fuel storage racks are analyzed to allow
storage of all Westinghouse 17X17 fuel assemblies with nominal enrichments up to 5.0 w/o U-235
utilizing credit for checkerboard configurations, burnup, Integral Fuel Burnable Absorbers, and
soluble boron, to ensure that k4 is maintained < 0.95, including uncertainties, tolerances, and
accident conditions. In addition, the spent fuel pool k.4 is maintained < 1.0 including uncertainties
and tolerances on a 95/95 basis without soluble boron.

The soluble boron concentration required to maintain kv < 0.95 under normal conditions is 400 ppm.

The following storage configurations and enrichment limits were evaluated in the spent fuel rack
criticality analysis:

Westinghouse 17X 17 fuel assemblies with nominal enrichments less than or equa} to 2.15 w/o U-23§
can be stored in any cell location as shown in Figure 5.6-2. Fuel assemblies with initial nominal
enrichments greater than these limits must satisfy a minimum burnup requirement as shown in Figure
3.7-1.

Westinghouse 17X 17 fuel assemblies with nominal enrichments less than or equal to 5.0 w/o U-235
can be stored in a 2 out of 4 checkerboard arrangement as shown in Figure 5.6-2. In the 2 out of 4
checkerboard storage arrangement, 2 fuel assemblies can be stored corner adjacent with 2 empty
storage cells.

Westinghouse 17X17 fuel assemblies can be stored in a burned/fresh checkerboard arrangement of a
2X2 matrix of storage cells as shown in Figure 5.6-2. In the burned/fresh 2X2 checkerboard
arrangement, three of the fuel assemblies must have an initial nominal enrichment less than or equal to
|.6 w/o U-235, or satisfy 2 minimum burnup requirement for higher initial enrichments as shown in
Figure 5.6-1. The fourth fuel assembly must have an initial nominal enrichment less than or equal to
3.9 w/o U-235, or satisfy a minimum I[ntergral Fuel Burnable Absorber requirement for higher initial

enrichments to maintain the reference fuel assembly ke less than or equal to 1.455 at 68° F.

Specfications 3.7.15 and 5.6.1.1 ensure that fuel assemblies are stored in the spent fuel racks in
accordance with the configurations assumed in the spent fuel rack criticality analysis.

The most limiting accident with respect to the storage configurations assumed in the spent fuel rack
criticality analysis is the misplacement of a 5.0 w/o U-235 fuel assembiy into an empty storage cell
location in the 2 out of 4 checkerboard storage arrangement. The amount of scluble boron required to
maintain ke less than 0.95 due to this fuel misload accident is 850 ppm. The 2000 ppm limit specified
in the LCO is consistent with the normal boron concentration maintained in the spent fuel pool, and
bounds the 850 ppm required for a fuel misload accident.

Specification 5.6.1.1 b. requires that a boron concentrtion of 400 ppm in the spent fuei poo! will
maintain ks < 095 A spent fuel pool boron dilution analysis was performed to determine that
sufficient time is available to detect and mitigate dilution of the spent fuel pool prior to exceeding the
k. design basis limit of 0.95. The spent fuel pool boron dilution analysis concluded that an



Logrt S) oent.

inadvertent or unplanned event that would result in a dilution of the spant fuel pool boron
conceatration from 2000 ppm to 400 ppm is not a credible event.
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