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REFUELING OPERATIONS

BORON CONCENTRATION 

LIMITING CONDITION FOR OPERATION 

3.9.1.2 The soluble boron concentration of the Spent Fuel Pool shall be 

maintained uniform, and greater than or equal to 800 ppm.  

Applicability 

During all fuel assembly movements within the spent fuel pool.  

Action 

With the spent fuel pool soluble boron concentration less than 800 ppm, 

suspend the movement of all fuel assemblies within the spent fuel pool.  

SURVEILLANCE REQUIREMENTS 

4.9.1.2 Verify that the soluble boron concentration is greater than or equal 
to 800 ppm prior to any movement of a fuel assembly into or within 
the spent fuel pool, and every 7 days thereafter during fuel 
movement.  
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DEFINITIONS 

VENTING 

1.39 VENTING shall be the controlled process of discharging air or gas from a 
confinement to maintain temperature, pressure, humidity, concentration, or 
other operating condition, in such a manner that replacement air or gas is not 
provided or required during VENTING. Vent, used in system names, does not 
imply a VENTING process.  

SPENT FUEL POOL STORAGE PATTERNS: 

STORAGE PATTERN 

1.40 STORAGE PATTERN refers to the blocked location in a Region 1 fuel 
storage rack and all adjacent and diagonal Region 1 (or Region 2) cell 
locations surrounding the blocked location. The blocked location is for 
criticality control.  

3-OUT-OF-4 and 4-OUT-OF-4 

1.41 Region 1 spent fuel racks can store fuel in either of 2 ways: 

(a) Areas of the Region 1 spent fuel racks with fuel allowed in every 
storage location are referred to as the 4-OUT-OF-4 Region 1 
storage area.  

(b) Areas of the Region 1 spent fuel racks which contain a cell 
blocking device in every 4th location for criticality control, are 
referred to as the 3-OUT-OF-4 Region 1 storage area. A STORAGE 
PATTERN is a subset of the 3-OUT-OF-4 Region 1 storage area.  

CORE OPERATING LIMITS REPORT (COLR) 

1.42 The CORE OPERATING LIMITS REPORT (COLR) is the unit-specific document 
that provides core operating limits for the current operating reload cycle.  
These cycle-specific core operating limits shall be determined for each reload 
cycle in accordance with Specification 6.9.1.6. Unit Operation within these 
operating limits is addressed in individual specifications.  

ALLOWED POWER LEVEL 

1.43 APL) is the minimum allowabole nuclear design power level for base load 
operation and is specified in the COLR.  

1.44 APLBL is the maximum allowable power level when transitioning into base 
load operation.  

MILLSTONE - UNIT 3 1-7 Amendment No. ;Y, fp fP9 77, ypp, 
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REFUELING OPERATIONS 

3/4.9.7 CRANE TRAVEL - SPENT FUEL STORAGE AREAS

LIMITING CONDITION FOR OPERATION

3.9.7 Loads in excess of 2200 pounds shall be prohibited from travel over 
fuel assemblies in the storage pool.  

APPLICABILITY: With fuel assemblies in the storage pool.  

ACTION: 

a. With the requirements of the above specification not satisfied, 
place the crane load in a safe condition.  

b. The provisions of Specification 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.9.7 Crane interlocks and physical stops which prevent crane travel with loads 
in excess of 2200 pounds over the fuel storage pool shall be demonstrated I 
OPERABLE within 7 days prior to crane use and at least once per 7 days 
thereafter during crane operation. Administrative controls may be used in lieu 
of crane interlocks and physical stops for handling fuel racks, spent fuel pool 
gates, or loads less than 2200 pounds.  

MILLSTONE- UNIT 3 3/4 9-7 Amendment No. J, 189 
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REFUELING OPERATIONS

3/4.9.13 SPENT FUEL POOL - REACTIVITY

LIMITING CONDITION FOR OPERATION

3.9.13 
keff is

The Reactivity Condition of the Spent Fuel Pool shall be such that 
less than or equal to 0.95 at all times.

APPLICABILITY: Whenever fuel assemblies are in the spent fuel pool.  

ACTION: With keff greater than 0.95: 

a. Borate the Spent Fuel Pool until keff is less than or equal to 

0.95, and 

b. Initiate immediate action to move any fuel assembly which does 

not meet the requirements of Figures 3.9-1, 3.9-3 or 3.9-4, to a 

location for which that fuel assembly is allowed.  

SURVEILLANCE REQUIREMENTS

4.9.13.1.1.  

4.9.13.1.2.  

4.9.13.1.3.

Ensure that all fuel assemblies to be placed in Region 1 
"4-OUT-OF-4" fuel storage are within the enrichment and burnup 
limits of Figure 3.9-1 by checking the fuel assembly's design 
and burn-up documentation.  

Ensure that all fuel assemblies to be placed in Region 2 fuel 
storage are within the enrichment and burnup limits of 
Figure 3.9-3 by checking the fuel assembly's design and burn-up 
documentation.  

Ensure that all fuel assemblies to be placed in Region 3 fuel 
storage are within the enrichment, decay time, and burnup limits 
of Figure 3.9-4 by checking the fuel asssembly's design, decay 
time, and burn-up documentation.

MILLSTONE - UNIT 3 
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REFUELING OPERATIONS 

SPENT FUEL POOL - STORAGE PATTERN 

LIMITING CONDITION FOR OPERATION 

3.9.14 Each STORAGE PATTERN of the Region 1 spent fuel pool racks shall 
require.that: 

a. Prior to storing fuel assemblies in the STORAGE PATTERN per 
Figure 3.9-2, the cell blocking device for the cell location must be 
Installed.  

b. Prior to removal of a cell blocking device from the cell location 
per Figure 3.9-2, the STORAGE PATTERN must be vacant of all stored 
fuel assemblies 

APPLICABILITY: Whenever fuel assemblies are in the spent fuel pool.  

ACTION: Take immediate action to comply with 3.9.14(a), (b).  

SURVEILLANCE REQUIREMENTS 

4.9.14 Verify that 3.9.14 is satisfied with no fuel assemblies stored in the 
STORAGE PATTERN prior to Installing and removing a cell blocking device in the 
spent fuel racks.

Amendment No. lp, 1892ILLSTONE -2UNT 3 
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FIGURE 3.9-1 Minimum Fuel Assembly Burnup Versus Nominal Initial Enrichment 
for Region 1 4-OUT-OF-4 Fuel Storage Configuration
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FIGURE 3.9-2 Region 1 3-OUT-OF-4 Storage Fuel Assembly Loading Schematic
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FIGURE 3.9-3 Minimum Fuel Assembly Burnup Versus Nominal Initial Enrichment.  
for Region 2 Storage Configuration
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FIGURE 3.9-4 Minimum Fuel Assembly Burnup and Decay Time Versus Nominal 
Initial Enrichment for Region 3 Storage Configuration
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3/4.9 REFUELING OPERATIONS

BASES 

3/4.9.1.1 BORON CONCENTRATION 

The limitations on reactivity conditions during REFUELING ensure that: 
(1) the reactor will remain subcritical during CORE ALTERATIONS, and (2) a 
uniform boron concentration is maintained for reactivity control in the water 
volume having direct access to the reactor vessel. The value of 0.95 or less 
for Keff includes a 1% Ak/k conservative allowance for uncertainties.  
Similar y, the boron concentration value of 26.00 ppm or greater includes a 
conservative uncertainty allowance of 50 ppm boron. The 2600 ppm provides for 
boron concentration measurement uncertainty between the spent fuel pool and 
the RWST. The locking closed of the required valves during refueling 
operations precludes the possibility of uncontrolled boron dilution of the 
filled portion of the RCS. This action prevents flow to the RCS of unborated 
water by closing flow paths from sources of unborated water.  

3/4.9,1.2 Boron Concentration in Spent Fuel Pool 

During normal spent fuel pool operation, the spent fuel racks are capable 
of maintaining Kff at less than or equal to 0.95 in an unborated water 
environment. This is accomplished in Region 1, 2, and 3 storage racks by the 
combination of geometry of the rack spacing, the use of fixed neutron absorbers 
in some fuel storage regions, the limits on fuel burnup, fuel enrichment and 
minimum fuel decay time, and the use of blocking devices in certain fuel storage 
locations.  

The boron requirement in the spent fuel pool specified in 3.9.1.2 ensures 
that in the event of a fuel assembly handling accident Involving either a single 
dropped or misplaced fuel assembly, the Kl of the spent fuel storage racks will 
remain less than or equal to 0.95.  

3/4.9.2 INSTRUMENTATION 

The OPERABILITY of the Source Range Neutron Flux Monitors ensures that 
redundant monitoring capability is available to detect changes in the 
reactivity condition of the core.  

3/4.9.3 DECAY TIME 

The minimum requirement for reactor subcritlcallty prior to movement of 
irradiated fuel assemblies in the reactor vessel ensures that sufficient time 
has elapsed to allow the radioactive decay of the short-lived fission 
products. This decay time is consistent with the assumptions used in the 
safety analyses.  

MILLSTONE - UNIT 3 B 3/4 9-1 Amendment No. 7, l, 7•, 18 
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REFUELING OPERATIONS

BASES 

3/4.9.10 and 3/4.9.11 WATER LEVEL - REACTOR VESSEL and STORAGE POOL 

The restrictions on minimum water level ensure that sufficient water depth 
is available to remove 99% of the assumed 10% iodine gap activity released from the 
rupture of an irradiated fuel assembly. The minimum water depth is consistent with 
the assumptions of the safety analysis.  

3/4.9.12 FUEL BUILDING EXHAUST FILTER SYSTEM 

The limitations on the Fuel Building Exhaust Filter System ensure that all 
radioactive iodine released from an irradiated fuel assembly and storage pool water 
will be filtered through the HEPA filters and charcoal adsorber prior to discharge 
to the atmosphere. Operation of the system with the heaters operating for at least 
10 continuous hours in a 31-day period is sufficient to reduce the buildup of 
moisture on the adsorbers and HEPA filters. The OPERABILITY of this system 
and the resulting iodine removal capacity are consistent with the assumptions 
of the safety analyses. ANSI N510-1980 will be used as a procedural guide 
for surveillance testing. The heater kW measured must be corrected to its 
nameplate rating. Variations in system voltage can lead to measurements of kW 
which cannot be compared to the nameplate rating because the output kW is 
proportional to the square of the voltage. The filtration system removes 
radiolodine following a fuel handing or heavy load drop accident. Noble gases 
would not be removed by the system. Other radionuclides would be scrubbed by the 
storage pool water. Iodlne-131 has the longest half-life: -8 days. After 60 days 
decay time, there is essentially negligible iodine and filtration is unnecessary.  

3/4.9.13 SPENT FUEL POOL - REACTIVITY 

During normal spent fuel pool operation, the spent fuel racks are capable of 
maintaining Kff at less than or equal to 0.95 in an unborated water environment.  

Maintaining Kf at less than or equal to 0.95 is accomplished in Region 1 
3-OUT-OF-4 storage racks by the combination of geometry of the rack spacing, the 
use of fixed neutron absorbers in the racks, a maximum nominal 5 weight percent 
fuel enrichment, and the use of blocking devices in certain fuel storage locations, 
as specified by the interface requirements shown in Figure 3.9-2.  

Maintaining Kf at less than or equal to 0.95 is accomplished in Region 1 
4-OUT-OF-4 storage racks by the combination of geometry of the rack spacing, the 
use of fixed neutron absorbers in the racks, and the limits on fuel enrichment/fuel 
burnup specified in Figure 3.9-1.  

Maintaining K,, at less than or equal to 0.95 is accomplished in Region 2 
storage racks by the combination of geometry of the rack spacing, the use of fixed 
neutron absorbers in the racks, and the limits on fuel enrichment/fuel burnup 
specified in Figure 3.9-3.  

Maintaining K, at less than or equal to 0.95 is accomplished in Region 3 
storage racks by the combination of geometry of the rack spacing, and the limits 
on fuel enrichment/fuel burnup and fuel decay time specified in Figure 3.9-4.  
Fixed neutron absorbers are not credited in the Region 3 fuel storage racks.

Amendment No. jl, ypp1, ;P7, ;FYI, 189MILLTONE - UNIT 3 oW24 6 3/4 9-8



REFUELING OPERATIONS

BASES 

3/4.9.13 SPENT FUEL POOL - REACTIVITY (continued) 

The limitations described by Figures 3.9-1, 3.9-2, 3.9-3 and 3.9-4 ensure 
that the reactivity of the fuel assemblies stored in the spent fuel pool are 
conservatively within the assumptions of the safety analysis.  

Administrative controls have been developed and instituted to verify that the 
fuel enrichment, fuel burnup, fuel decay times, and fuel interface restrictions 
specified in Figures 3.9-1, 3.9-2, 3.9-3 and 3.9-4 are complied with.  

3/4.9.14 SPENT FUEL POOL - STORAGE PATTERN 

The limitations of this specification ensure that the reactivity 
conditions of the Region 1 3-OUT-OF-4 storage racks and spent fuel pool keff will I 
remain less than or equal to 0.95.  

The Cell Blocking Devices in the 4th location of the Region I 3-OUT-OF-4 I 
storage racks are designed to prevent inadvertent placement and/or storage of fuel 
assemblies in the blocked locations. The blocked location remains empty to 
provide the flux trap to maintain reactivity control for fuel assemblies in 
adjacent and diagonal locations of the STORAGE PATTERN.  

STORAGE PATTERN for the Region 1 storage racks will be established and I 
expanded from the walls of the spent fuel pool per Figure 3.9-2 to ensure 
definition and control of the Region 1 3-OUT-OF-4 Boundary to other Storage Regions I 
and minimize the number of boundaries where a fuel misplacement incident can occur.

Amendment No. JP9, I9, 7Jp7, 7JX,189MILLSTONE - UNIT3 
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5.6 FUEL STORAGE 

CRITICALITY 

5.6.1.1 The spent fuel storage racks are made up of 3 Regions which are 

designed and shall be maintained to ensure a KI less than or equal 

to 0.95 when flooded with unborated water. The storage rack 

Regions are: 

a. Region 1, a nominal 10.0 inch (North/South) and a nominal 10.455 
inch (East/West) center to center distance, credits a fixed 

neutron absorber (BORAL) within the rack, and can store fuel in 2 

storage configurations: 

(1) With credit for fuel burnup as shown in Figure 3.9-1, fuel 
may be stored in a "4-OUT-OF-4" storage configuration.  

(2) With credit for every 4th location blocked and empty of 
fuel, fuel up to 5 weight percent nominal enrichment, 
regardless of fuel burnup, may be stored in a "3-OUT-OF-4" 
storage configuration. Fuel storage in this configuration 
is subject to the interface restrictions specified in 
Figure 3.9-2.  

b. Region 2, a nominal 9.017 inch center to center distance, credits 
a fixed neutron absorber (BORAL) within the rack, and with credit 
for fuel burnup as shown in Figure 3.9-3, fuel may be stored in 
all available Region 2 storage locations.  

c. Region 3, a nominal 10.35 inch center to center distance, with 
credit for fuel burnup and fuel decay time as shown in Figure 3.9
4, fuel may be stored in all available Region 3 storage locations.  
The Boraflex contained inside these storage racks is not credited.  

DRAINAGE 

5,.6.2 The spent fuel storage pool is designed and shall be maintained to 
prevent inadvertent draining of the pool below elevation 45 feet.  

MILLSTONE - UNIT 3 6-6 Amendment No. 9, fp, 1 
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DESIGN FEATURES 

CAPACITY 

5.6.3 The spent fuel storage pool contains 350 Region 1 storage locations, 673 
Region 2 storage locations and 756 Region 3 storage locations, for a 
total of 1779 total available fuel storage locations. An additional 
Region 2 rack with 81 storage locations may be placed in the spent fuel 
pool, if needed. With this additional rack installed, the Region 2 
storage capacity is 754 storage locations, for a total of 1860 total 
available fuel storage locations.  

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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