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BASES 

 
BACKGROUND In the two region poison fuel storage rack (References. 1 and 2) design, 

the spent fuel pool is divided into two separate and distinct regions.  
Region 1, with 286 storage positions, is designed and generally reserved 
for temporary storage of new or partially irradiated fuel.  Region 2, with 
1177 storage positions, is designed and generally used for normal, long 
term storage of permanently discharged fuel that has achieved qualifying 
burnup levels. 

 

The McGuire spent fuel storage racks have been analyzed taking credit 
for soluble boron as allowed in Reference 3.  The methodology ensures 
that the spent fuel rack multiplication factor, keff, is less than or equal to 
0.95 as recommended in ANSI/ANS-57.2-1983 (Reference 4) and NRC 
guidance (Reference. 5).  The spent fuel storage racks are analyzed to 
allow storage of fuel assemblies with enrichments up to a maximum 

nominal value of 5.00 weight percent Uranium-235 while maintaining keff < 
0.95 including uncertainties, tolerances, biases, and credit for soluble 
boron.  Soluble boron credit is used to offset off-normal conditions and to 
provide subcritical margin such that the spent fuel pool keff is maintained 
less than or equal to 0.95.  The soluble boron concentration required to 
maintain keff less than or equal to 0.95 under normal conditions is 800 

ppm.  In addition, sub-criticality of the pool (keff < 1.0) is assured on a 
95/95 basis, without the presence of the soluble boron in the pool.  The 
criticality analysis performed shows that the regulatory subcriticality 
requirements are met for fuel assembly storage within an allowable 
storage configuration, when the criteria for fuel assembly type, initial 
enrichment, burnup, and post-irradiation cooling time, as specified in LCO 
3.7.15, are satisfied. 

 

 
APPLICABLE  Most accident conditions do not result in an increase in reactivity of the  
SAFETY ANALYSES racks in the spent fuel pool.  Examples of these accident conditions are 

the drop of a fuel assembly on top of a rack, the drop of a fuel assembly 
between rack modules (rack design precludes this condition), and the 
drop of a fuel assembly between rack modules and the pool wall.  
However, three accidents can be postulated which could result in an 
increase in reactivity in the spent fuel storage pools.  The first is a drop or 
placement of a fuel assembly into the cask loading area.  The second is a 
significant change in the spent fuel pool water temperature (either the 
loss of normal cooling to the spent fuel pool water which causes an 
increase in the pool water temperature or a large makeup to the pool with 
cold water which causes a decrease in the pool water temperature) and 
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APPLICABLE SAFETY ANALYSES  (continued) 

 
the third is the misloading of a fuel assembly into a location which the 
restrictions on location, enrichment, and burnup  are not satisfied.   
 
For an occurrence of these postulated accidents, the double contingency 
principle discussed in ANSI N-16.1-1975 and the April 1978 NRC letter 
(Reference. 6) can be applied.  This states that one is not required to 
assume two unlikely, independent, concurrent events to ensure 
protection against a criticality accident.  Thus, for these postulated 
accident conditions, the presence of additional soluble boron in the spent 
fuel pool water (above the 800 ppm required to maintain keff less than or 
equal to 0.95 under normal conditions) can be assumed as a realistic 
initial condition since not assuming its presence would be a second 
unlikely event. 
 
Calculations were performed to determine the amount of soluble boron 
required to offset the highest reactivity increase caused by either of 
these postulated accidents and to maintain keff less than or equal to 0.95.  
It was determined that a spent fuel pool boron concentration of 1600 ppm 
was adequate to mitigate these postulated criticality related accidents 
and to maintain keff less than or equal to 0.95.  Specification 3.7.14 
ensures the spent fuel pool contains adequate dissolved boron to 
compensate for the increased reactivity caused by these postulated 
accidents. 
 
Specification 4.3.1.1 c. requires that the spent fuel rack keff be less than 
or equal to 0.95 when flooded with water borated to 800 ppm.  A spent 
fuel pool boron dilution analysis was performed which confirmed that 
sufficient time is available to detect and mitigate a dilution of the spent 
fuel pool before the 0.95 keff design basis is exceeded.  The spent fuel 
pool boron dilution analysis concluded that an unplanned or inadvertent 
event which could result in the dilution of the spent fuel pool boron 
concentration to 800 ppm is not a credible event. 
 
The concentration of dissolved boron in the spent fuel pool satisfies 
Criterion 2 of 10 CFR 50.36 (Reference. 5). 

 

 
LCO The spent fuel pool boron concentration is required to be within the limits 

specified in the COLR.  The specified concentration of dissolved boron in 
the spent fuel pool preserves the assumptions used in the analyses of the 
potential criticality accident scenarios as described in Reference 4.  This 
concentration of dissolved boron is the minimum required concentration 
for fuel assembly storage and movement within the spent fuel pool. 
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APPLICABILITY This LCO applies whenever fuel assemblies are stored in the spent fuel 

pool. 
 

 
ACTIONS A.1 and A.2 
 

The Required Actions are modified by a Note indicating that LCO 3.0.3 
does not apply. 

 
When the concentration of boron in the fuel storage pool is less than 
required, immediate action must be taken to preclude the occurrence of 
an accident or to mitigate the consequences of an accident in progress.  
This is most efficiently achieved by immediately suspending the 
movement of fuel assemblies.  The concentration of boron is restored 
simultaneously with suspending movement of fuel assemblies.  If the 
LCO is not met while moving irradiated fuel assemblies in MODE 5 or 6, 
LCO 3.0.3 would not be applicable.  If moving irradiated fuel assemblies 
while in MODE 1, 2, 3, or 4, the fuel movement is independent of reactor 
operation.  Therefore, inability to suspend movement of fuel assemblies 
is not sufficient reason to require a reactor shutdown.  
 

 

 
SURVEILLANCE SR  3.7.14.1 
REQUIREMENTS 

This SR verifies that the concentration of boron in the spent fuel pool is 
within the required limit.  As long as this SR is met, the analyzed 
accidents are fully addressed.  The Surveillance Frequency is based on 
operating experience, equipment reliability, and plant risk and is 
controlled under the Surveillance Frequency Control Program. 
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