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• 
REACTIVITY CONTROL SYSTEMS 

The boron capability required below 200 °F in sufficient to provide a 
SHUTDOWN MARGIN of 1% delta k/k after xenon decay and cooldown from 200 °F to 
140 °F. This condition requires either 2,600 gallons of 6,560 ppm borated 
water from the boric acid storage tanks or 7,100 gallons of 2,300 ppm borated 
water from the refueling water storage tank. 

The 37,000 gallons limit in the refueling water storage tank for Modes 5 
and 6 is based upon 21,210 gallons that is undetectable due to lower tap 
location, 8,550 gallons for instrument error, 7,100 gallons required for 
shutdown margin, and an additional 140 gallons due to rounding up. 

The limits on contained water volume and boron concentration of the RWST 
also ensure a pH value of between 7.0 and 10.0 for the solution recirculated 
within containment after a LOCA. This pH band minimizes the evolution of 
iodine and minimizes the effect of chloride and caustic stress corrosion on 
mechanical systems and components. The contained water volume limits include 
allowance for water not available because of discharge line location and other 
physical characteristics. The OPERABILITY of one boron injection system 
during REFUELING ensures that this system is available for reactivity control 
while in MODE 6. 

3/4.1.3 MOVABLE CONTROL ASSEMBLIES 

The specifications of this section ensure that (1) acceptable power 
distribution limits are maintained, (2) the minimum SHUTDOWN MARGIN is 
maintained, and (3) limit the potential effects of rod mis-alignment on 
associated accident analyses. OPERABILITY of the control rod position 
indicators is required to determine control rod positions and thereby ensure 
ompliance with the control rod alignment and insertion limits. OPERABLE 
condition for the analog rod position indicators is defined as -being capable 
of indicating rod position to within the allowed rod misalignment relative to 
the bank demand position for a range of positions. For the Shutdown Banks and 
Control Bank A this range is defined as the group demand counter indicated 
position between 0 and 30 steps withdrawn inclusive, and between 200 and 228 
steps withdrawn inclusive. This permits the operator to verify that the 
control rods in these Banks are either fully withdrawn or fully inserted, the 
normal operating modes for these banks. Knowledge of these banks positions in 
these ranges satisfies all accident analysis assumptions concerning their 
position. The range for control Bank B is defined as the group demand counter 
indicated position between 0 and 30 steps withdrawn inclusive, and between 160 
and 228 steps withdrawn inclusive. For Control Banks C and D the range is, 
defined as the group demand counter indicated position between 0 and 228 
steps, withdrawn. Comparison of the group demand counters to the bank 
insertion limits with verification of rod position with the analog rod 
position indicators (after thermal soak after rod motion) is sufficient 
verification that the control rods are above the insertion limits. The full 
out position will be specifically established for each cycle by the Reload 
Safety Analysis for that cycle. This position will be within the band 
established by "FULL WITHDRAWN" and will be administratively controlled. This 
band is allowable to minimize RCCA wear, pursuant to Information Notice 87-19. 
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REACTIVITY CONTROL SYSTEMS 

BASES 
============================================================================== 

The ACTION statements which permit limited variation from the basic 
requirements are accompanied by additional restrictions which ensure that the 
original criteria are met. Mis-alignment of a rod requires measurement of 
peaking factors or a restriction in THERMAL POWER; either of these 
restrictions provide assurance of fuel rod integrity during continued 
operation. The reactivity worth of a mis-aligned rod is limited for the 
remainder of the fuel cycle to prevent exceeding the assumption used in the 
accident analysis. 

The maximum rod drop time restriction is consistent with the assumed rod 
drop time used in the accident analyses. Measurement with Tavq >541°F and with 
all reactor coolant pumps operating ensures that the measured drop times will 
be representative of insertion times experienced during a reactor trip at 
operating conditions. 

Control rod positions and OPERABILITY of the rod position indicators are 
required to be verified on a nominal basis of once per 12 hours with more 
frequent verifications required if an automatic monitoring channel is 
inoperable. These verification frequencies are adequate for assuring that the 
applicable LCO's are satisfied. 

The terms "Shutdown Rod Position Indicator", "Analog Rod Position 
Indicator", "Control Rod Position Indicator", and Rod Position Indicator" are 
all used in this bases section or in the Technical Specifications, and all 
refer to indication driven by the output of the Analog Rod Position Indication 
(ARPI) system. 

One method for determining rod position are the indicators on the 
control console. An alternate method of determining rod position is the plant 
computer. Either the control console indicator or plant computer is 
sufficient to comply with this specification. The plant computer receives the 
same input from ARPI as the control console indicators and provides resolution 
equivalent to or better than the control console indicators. The plant 
computer also provides a digital readout of rod position which eliminates 
interpolation and parallax errors inherent to analog scales. 
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EMERGENCY CORE COOLING SYSTEMS 

BAS~S 

requirement produces the conditions necessary to correctly set the manual 
throttle valves. The exemption is limited to 4 hours to ensure timely 
surveillance compl~tion once the necessary conditions are established. 

3/4.5.5 REFUELING WATER STORAGE TANK 

The OPERABILITY of the RWST as part of the ECCS ensures that a sufficient 
supply of borated water is available for injection by the ECCS in the event of 
a LOCA. 

The limits on RWST minimum volume and boron concentration ensure that: (1) 
sufficient water is available within containment to permit-recirculation 
cooling flow to the core, (2) the reactor will remain subcritical in the cold 
condition following a small LOCA assuming complete mixing of the RWST, RCS, 
and ECCS water volumes with all control rods inserted except the most reactive 
control assembly (ARI-1), and (3) the reactor ~ill remain subcritical in the 
cold condition following a large break LOCA (break flow area> 3.0 sq. ft.) 
assuming complete mixing of the RWST, RCS, and ECCS water and other sources of 
water that may eventually reside in the sump following a LOCA with all control 
rods assumed to be out (ARO) . 

The limits on contained water volume and boron concentration also ensure a 
pH value.of between 7.0 and 10.0 for the solution recirculated within 
containment after a LOCA. This pH band minimizes the evolution of iodine and 
minimizes the effect of chloride and caustic stress corrosion on mechanical 
systems and components. The contained water volume limit includes an 
allowance for water not usable because of tank discharge line location or 
other physical characteristics. 
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3/4.9.l BORON CONCENTRATION 

The limitations on minimum boron concentration (2000 ppm) 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 limitation on Keff of no 
greater than 0.95 which includes a conservative allowance for uncertainties, 
is sufficient to prevent reactor criticality during refueling operations. 

The sampling and analysis required by surveillance requirement 4.9.1.2 
ensures the boron concentration required by Limiting Condition of 
Operation 3.9.1 is met. Sampling and analysis of the refueling canal is 
required if water exists in the refueling canal, regardless of the amount. 

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 subcriticality prior to movement of 
irradiated fuel assemblies in the reactor pressure 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 accident analyses. 

3/4.9.4 CONTAINMENT BUILDING PENETRATIONS 

The requirements on containment building penetration closure and 
OPERABILITY ensure that a release of radioactive material within containment 
will be restricted from leakage to the environment. The OPERABILITY and 
closure restrictions are sufficient to restrict radioactive material release 
from a fuel element rupture based upon the lack of containment pressurization 
potential while in the REFUELING MODE. 

3/4.9.5 COMMUNICATIONS 

The requirement for communications capability ensures that refueling 
station personnel can be promptly informed of significant changes in the 
facility status or core reactivity conditions during CORE ALTERATIONS. 
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REACTIVITY CONTROL SYSTEMS 

The boron capability required below 200°F is sufficient to provide a 
SHUTDOWN MARGIN of 1% delta k/k after xenon decay and cooldown from 200°F to 140°F. 
This condition requires either 2,600 gallons of 6,560 ppm borated water from the 
boric acid storage tanks or 7,100 gallons of 2,300 ppm borated water from the 
refueling water storage tank. 

The 37,000 gallons limit in the refueling water storage tank for Modes 5 and 
6 is based upon 21,210 gallons that is undetectable due to lower tap location, 8,550 
gallons for instrument error, 7,100 gallons required for shutdown margin, and an 
additional 140 gallons due to rounding up. 

The limits on contained water volume and boron concentration of the RWST 
also ensure a pH value of between 7.0 and 10.0 for the solution recirculated within 
containment after a LOCA. This pH band minimizes the evolution of iodine and 
minimizes the effect of chloride and caustic stress corrosion on mechanical systems 
and components. The contained water volume limits include allowance for water not 
available because of discharge line location and other physical characteristics. 

The OPERABILITY of one boron injection system during REFUELING ensures that 
this system is available for reactivity control while in MODE 6. 

3/4.1.3 MOVABLE CONTROL ASSEMBLIES 

The specifications of this section ensure that (1) acceptable power 
distribution limits are maintained, (2) the minimum SHUTDOWN MARGIN is maintained, 
and (3) limit the potential effects of rod mis-alignment on associated accident 
analyses. OPERABILITY of the control rod position indicators is required to 
determine control rod positions and thereby ensure compliance with the control rod 
alignment and insertion limits. OPERABLE condition for the analog rod position 
indicators is defined as being capable of indicating rod position to within the 
allowed rod misalignment relative· to the bank demand position for a range of 
positions. For the Shutdown Banks, and Control Bank A this range is defined as the 
group demand counter indicated position between 0 and 30 steps withdrawn inclusive, 
and between 200 and 228 steps withdrawn inclusive. This permits the operator to 
verify that the control rods in these banks are either fully withdrawn or fully 
inserted, the normal operating modes for these banks. Knowledge of these banks 
positions in these ranges satisfies all accident analysis assumptions concerning 
their position. The range for control Bank B is defined as the group demand counter 
indicated position between 0 and 30 steps withdrawn inclusive, and between 160 and 
228 steps withdrawn inclusive. For Control Banks C and D the range is defined as 
the group demand counter indicated position between 0 and 228 steps withdrawn. 
Comparison of the group demand counters to the bank insertion limits with 
verification of rod position with the analog rod position indicators (after thermal 
soak after rod motion) is sufficient verification that the control rods are above 
the insertion limits. The full out position will be specifically established for 
each cycle by the Reload Safety Analysis for that cycle. This position will be 
within the band established by "FULL WITHDRAWN" and will be administratively 
controlled. This band is allowable to minimize RCCA wear, pursuant to Information 
Notice 87-19. 
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EMERGENCY CORE COOLING SYSTEMS 

BASES. 

The LCO is not strictly a flow limit, but rather a flow limit based on a 
flow line resistance. Line pressure and flow must be known to establish the 
proper line resistance. Flow line resistance is determined by assUllling that 
the RCS pressure is at normal operating pressure, and that the centrifugal 
charging pump discharge pressure is greater than or equal to 2430 psig. 
Charging pump header pressure is used instead of RCS pressure, since it is 
more representative of flow diversion during an accident. The additional LCO 
modifier, charging flow control valve full open, is required since the valve 
is designed to fail open. With the LCO specified discharge pressure and 
control valve position, a flow limit is established. This flow limit is u~ed 
in the accident analysis. 

A provision has been added to exempt surveillance requirement 4.0.4 for 
entry into MODE 3, since the surveillance cannot be performed in a lower mode. 
The exemption is permitted for up to 4 hours after the RCS pressure has 
stabilized within ± 20 psig of normal operating pressure. The RCS pressure 
requirement produces the conditions necessary to correctly set the manual 
throttle valves. The exemption is limited to 4 hours to ensure timely 
surveillance completion once the necessary conditions are established. 

3/4.5.5 REFUELING WATER STORAGE TANK 

The OPERABILITY of the RWST as a part _of the ECCS ensures that a 
sufficient supply of borated water is available for injection by the ECCS in 
the event of a LOCA. 

The limits on RWST minimum volume and boron concentrations ensure that: 
(1) sufficient water is available within containment to permit recirculation 
cooling flow to the core, (2) the reactor will remain subcritical in the cold 
condition following a small LOCA assuming complete mixing of the RWST, RCS, 
and ECCS water volumes with all control rods inserted except the most reactive 
control assembly (ARI-1), and (3) the reactor will remain subcritical in the 
cold condition following a large break LOCA (break flow area> 3.0 sq. ft.) 
assuming complete mixing of the RWST, RCS, and ECCS water and other sources of 
water that may eventually reside in the sump following a LOCA with all control 
rods assumed to be out (ARO). The limits on contained water volume and boron 
concentration also ensure a pH value of bet;ween 7. 0 and lCL 0 for the solution f 
recirculated within containment after a LOCA. This pH band minimizes the 
evolution of iodine and minimizes the effect of chloride and caustic stress 
corrosion on mechanical systems and components. The contained water volume 
l_imit includes an allowance for water not usable because of tank discharge 
line location or other physical characteristics. 
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3/4.9 REFUELING OPERATIONS 

BASES 
============================================================================== 

3/4.9.1 BORON CONCENTRATION 

The limitations on minimum boron concentration (2000 ppm) 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 limitation on Keff Of no 
greater than 0.95 which includes a conservative allowance for uncertainties, 
is sufficient to prevent reactor criticality during refueling operations. 

The sampling and analysis required by surveillance requirement 4.9.1.2 
ensures the boron concentration required by Limiting Condition of 
Operation 3.9.1 is met. Sampling and analysis of the refueling canal is 
required if water exists in the refueling canal, regardless of the amount. 

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 subcriticality prior to movement of 
irradiated fuel assemblies in the reactor pressure 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 accident analyses. 

3/4.9.4 CONTAINMENT BUILDING PENETRATIONS 

The requirements on containment building penetration closure and 
OPERABILITY ensure that a release of radioactive material within containment 
will be restricted from leakage to the environment. The OPERABILITY and 
closure restrictions are sufficient to restrict radioactive material release 
from a fuel element rupture based upon the lack of containment pressurization 
potential while in the REFUELING MODE. 

3/4.9.5 COMMUNICATIONS 

The requirement for cormnunications capability ensures that refueling 
station personnel can be promptly informed of significant changes in the 
facility status or core reactivity conditions during CORE ALTERATIONS. 
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