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REACTIVITY CONTROL SYSTEMS

BORATION SYSTEMS 

CHARGING PUMP - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.3 One charging pump in the boron injection flow path required by Specification 3.1.2.1 
shall be OPERABLE and capable of being powered from an OPERABLE emergency power 
source.  

APPLICABILITY: MODES 4, 5, and 6.  

ACTION: 

With no charging pump OPERABLE or capable of being powered from an OPERABLE 
emergency power source, suspend all operations involving CORE ALTERATIONS or positive 
reactivity changes.  

SURVEILLANCE REQUIREMENTS 

4.1.2.3.1 The above required charging pump shall be demonstrated OPERABLE by 
verifying, on recirculation flow, that a differential pressure across the pump of greater than or 
equal to 2480 psid is developed when tested pursuant to Specification 4.0.5.  

4.1.2.3.2 All charging pumps, excluding the above required OPERABLE pump, shall be 
demonstrated inoperable* by verifying that the motor circuit breakers are secured in the open 

position** within 4 hours after entering MODE 4 from MODE 3 or prior to the temperature of 
one or more of the RCS cold legs decreasing below 3251F, whichever comes first, and at least 
once per 31 days thereafter, except when the reactor vessel head closure bolts are fully 
detensioned or the vessel head is removed.  

*An additional pump may be made capable of injecting under administrative control for up 

to 1 hour during pump-swap operation, except during RCS water-solid conditions.  
Additionally, an inoperable pump may be energized for testing provided the discharge of 
the pump has been isolated from the RCS by a closed isolation valve with power 
removed from the valve operator, or by a manual isolation valve secured in the closed 
position.  

**An alternate method to assure pump inoperability may be used by placing the control 

room pump-control switch in the Pull-to-Lock position and isolating the discharge flow 
path of the pump from the RCS by at least one closed isolation valve. Use of the 
alternate method requires inoperability verification at least once every 12 hours.
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REACTIVITY CONTROL SYSTEMS

BORATION SYSTEMS

CHARGING PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION 

3.1.2.4 At least two charging pumps shall be OPERABLE.  

APPLICABILITY: MODES 1, 2, and 3.* 

ACTION: 

With only one charging pump OPERABLE, restore at least two charging pumps to 
OPERABLE status within 72 hours or be in at least HOT STANDBY and borated to a 
SHUTDOWN MARGIN equivalent to at least the limit specified in the CORE 
OPERATING LIMITS REPORT (COLR) for the above MODES at 200OF within the next 
6 hours; restore at least two charging pumps to OPERABLE status within the next 7 days 
or be in HOT SHUTDOWN within the next 6 hours.  

SURVEILLANCE REQUIREMENTS 

4.1.2.4 At least two charging pumps shall be demonstrated OPERABLE by verifying, on 
recirculation flow, that a differential pressure across each pump of greater than or equal 
to 2480 psig is developed when tested pursuant to Specification 4.0.5.  

*The provisions of Specifications 3.0.4 and 4.0.4 are not applicable for entry into MODE 3 

for the centrifugal charging pump declared inoperable pursuant to Specification 4.1.2.3.2 
provided that the centrifugal charging pump is restored to OPERABLE status within 4 
hours or prior to the temperature of one or more of the RCS cold legs exceeding 3750F, 
whichever comes first.
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REACTOR COOLANT SYSTEM

PRESSURE/TEMPERATURE LIMITS 

OVERPRESSURE PROTECTION SYSTEMS 

LIMITING CONDITION FOR OPERATION 

3.4.9.3 The following Overpressure Protection Systems shall be OPERABLE: 

a. In MODE 4 when the temperature of any RCS cold leg is less than or equal 
to 3290F; and in MODE 5 and MODE 6 with all Safety Injection pumps 
inoperable at least one of the following groups of two overpressure 
protection devices shall be OPERABLE when the RCS is not depressurized 
with an RCS vent area of greater than or equal to 1.58 square inches: 

1) Two residual heat removal (RHR) suction relief valves each with a 
setpoint of 450 psig +0, -3 %; or 

2) Two power-operated relief valves (PORVs) with lift setpoints that 
vary with RCS temperature which do not exceed the limit established 
in Figure 3.4-4, or 

3) One RHR suction relief valve and one PORV with setpoints as 
required above.  

b. In MODE 5 and MODE 6 with all Safety Injection pumps except one 
inoperable: 

1) The Reactor Coolant System (RCS) depressurized with an RCS vent 
area equal to or greater than 18 square inches, or 

2) The RCS in a reduced inventory condition*.  

APPLICABILITY: MODE 4 when the temperature of any RCS cold leg is less than or 
equal to 329°F; MODE 5 and MODE 6 with the reactor vessel head on and the vessel 
head closure bolts not fully detensioned.  

ACTION: 

a) In MODE 4 with all Safety Injection pumps inoperable and with one of the 
two required overpressure protection devices inoperable, either restore two 
overpressure protection devices to OPERABLE status within 7 days or 
within the next 8 hours 

(a) depressurize the RCS and 

(b) vent the RCS through at least a 1.58-square-inch vent.  

*A reduced inventory condition exists whenever reactor vessel (RV) water level is lower 

than 36 inches below the RV flange.
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REACTOR COOLANT SYSTEM

PRESSURE/TEMPERATURE LIMITS 

OVERPRESSURE PROTECTION SYSTEMS 

LIMITING CONDITION FOR OPERATION 

3.4.9.3 

ACTION: (Continued) 

b) In MODE 5 and MODE 6 with all Safety Injection pumps inoperable and 
with one of the two required overpressure protection devices inoperable, 
restore two overpressure protection devices to OPERABLE status within 24 
hours or within the next 8 hours 

(a) depressurize the RCS and 

(b) vent the RCS through at least a 1.58-square-inch vent.  

c) In MODE 4, MODE 5 and MODE 6 with all Safety Injection pumps 
inoperable and with both of the two required overpressure protection 
devices inoperable, within the next 8 hours 

(a) depressurize the RCS and 

(b) vent the RCS through at least a 1.58-square-inch vent.  

d) In the event the PORVs, or the RHR suction relief valves, or the RCS 
vent(s) are used to mitigate an RCS pressure transient, a Special Report 
shall be prepared and submitted to the Commission pursuant to 
Specification 6.8.2 within 30 days. The report shall describe the 
circumstances initiating the transient, the effect of the PORVs, or the RHR 
suction relief valves, or RCS vent(s) on the transient, and any corrective 
action necessary to prevent recurrence.  

e) In MODE 5 and MODE 6 with all Safety Injection pumps except one 
inoperable and with the RCS vent area less than 18 square inches or RCS 
water level not in a reduced inventory condition, immediately restore all 
Safety Injection pumps to inoperable status.
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REACTOR COOLANT SYSTEM 

PRESSUREITEMPERATURE LIMITS 

OVERPRESSURE PROTECTION SYSTEMS 

SURVEILLANCE REQUIREMENTS 

4.4.9.3.1 Each PORV shall be demonstrated OPERABLE when the PORV(s) are being 

used for overpressure protection by: 

a. Performance of an ANALOG CHANNEL OPERATIONAL TEST on the 
PORV actuation channel, but excluding valve operation, at least once per 

31 days thereafter when the PORV is required OPERABLE; and 

b. Performance of a CHANNEL CALIBRATION on the PORV actuation 
channel at least once per 18 months; and 

c. Verifying the PORV isolation valve is open at least once per 72 hours.  

4.4.9.3.2 Each RHR suction relief valve shall be demonstrated OPERABLE when the 

RHR suction relief valve(s) are being used for overpressure protection as follows: 

a. For RHR suction relief valve RC-V89 by verifying at least once per 72 hours 
that RHR suction isolation valves RC-V87 and RC-V88 are open.  

b. For RHR suction relief valve RC-V24 by verifying at least once per 72 hours 

that RHR suction isolation valves RC-V22 and RC-V23 are open.  

c. Testing pursuant to Specification 4.0.5.  

4.4.9.3.3 The RCS vent(s) shall be verified to be open at least once per 12 hours** when 

the vent(s) is being used for overpressure protection.  

4.4.9.3.4 The reactor vessel water level shall be verified to be lower than 36 inches 

below the reactor vessel flange at least once per 12 hours when the reduced inventory 
condition is being used for overpressure protection.  

"**Except when the vent pathway is provided with a valve(s) or device(s) that is locked, 

sealed, or otherwise secured in the open position, then verify this valve(s) or device(s) 

open at least once per 31 days.
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EMERGENCY CORE COOLING SYSTEMS

ECCS SUBSYSTEMS - Tavg GREATER THAN OR EQUAL TO 350°F 

SURVEILLANCE REQUIREMENTS 

4.5.2 (Continued) 

d. At least once per 18 months by: 

1) Verifying automatic interlock action of the RHR system from the 
Reactor Coolant System to ensure that with a simulated or actual 
Reactor Coolant System pressure signal greater than or equal to 
440 psig, the interlocks prevent the valves from being opened.  

2) A visual inspection of the containment sump and verifying that the 
subsystem suction inlets are not restricted by debris and that the 
sump components (trash racks, screens, etc.) show no evidence of 
structural distress or abnormal corrosion.  

e. At least once per 18 months, during shutdown, by: 

1) Verifying that each automatic valve in the flow path actuates to its 
correct position on (Safety Injection actuation and Automatic 
Switchover to Containment Sump) test signals, and 

2) Verifying that each of the following pumps start automatically upon 
receipt of a Safety Injection actuation test signal: 

a) Centrifugal charging pump, 

b) Safety Injection pump, and 

c) RHR pump.  

f. By verifying that each of the following pumps develops the indicated 
differential pressure on recirculation flow when tested pursuant to 
Specification 4.0.5: 

1) Centrifugal charging pump, Ž 2480 psid; 

2) Safety Injection pump, > 1445 psid; and 

3) RHR pump, > 171 psid.
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EMERGENCY CORE COOLING SYSTEMS 

ECCS SUBSYSTEMS - Tavg LESS THAN 350°F

SURVEILLANCE REQUIREMENTS 

4.5.3.1.1 The ECCS subsystem shall be demonstrated OPERABLE per the applicable 
requirements of Specification 4.5.2.  

4.5.3.1.2 All centrifugal charging pumps and Safety Injection pumps, except the above 

allowed OPERABLE pumps, shall be demonstrated inoperable* by verifying that 

the motor circuit breakers are secured in the open position** within 4 hours after 
entering MODE 4 from MODE 3 or prior to the temperature of one or more of the 
RCS cold legs decreasing below 3250 F, whichever comes first, and at least once 
per 31 days thereafter.  

*An additional charging pump may be made capable of injecting under administrative 

control for'up to 1 hour during pump-swap operation, except during RCS water-solid 
conditions. Additionally, an inoperable pump may be energized for testing or for filling 
accumulators provided the discharge at the pump has been isolated from the RCS by a 
closed isolation valve with power removed from the valve operator, or by a manual 
isolation valve secured in the closed position.  

**An alternate method to assure pump inoperability may be used by placing the control 

room pump-control switch(s) in the Pull-to-Lock position and isolating the discharge flow 
path of the pump(s) from the RCS by at least one closed isolation valve. Use of the 
alternate method requires inoperability verification at least once every 12 hours.
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EMERGENCY CORE COOLING SYSTEMS

ECCS SUBSYSTEMS - Tavq EQUAL TO OR LESS THAN 200°F 

LIMITING CONDITION FOR OPERATION 

3.5.3.2 As a minimum, the following number of Safety Injection pumps shall be 

inoperable*: 

a. Two when the RCS vent area is less than 18 square inches.  

b. One when the RCS vent area is equal to or greater than 18 square inches, 
or 

c. One when the RCS is in a reduced inventory condition**.  

APPLICABILITY: MODE 5 and MODE 6 with the reactor vessel head on and the vessel 

head closure bolts not fully detensioned.  

ACTION: 

With fewer than the required number of Safety Injection pumps inoperable, immediately 
restore all pumps required to inoperable status.  

SURVEILLANCE REQUIREMENTS 

4.5.3.2 All Safety Injection pumps required to be inoperable shall be demonstrated 
inoperable by verifying that the motor circuit breakers are secured in the open position at 
least once per 31 days***.  

*An inoperable pump may be energized for testing or for filling accumulators provided the 

discharge at the pump has been isolated from the RCS by a closed isolation valve with 
power removed from the valve operator, or by a manual isolation valve secured in the 
closed position.  

**A reduced inventory condition exists whenever reactor vessel (RV) water level is lower 

than 36 inches below the RV flange.  

***An alternate method to assure pump inoperability may be used by placing the control 

room pump-control switch(s) in the Pull-to-Lock position and isolating the discharge flow 
path of the pump(s) from the RCS by at least one closed isolation valve. Use of the 
alternate method requires inoperability verification at least once every 12 hours.
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REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.2 BORATION SYSTEMS (Continued) 

boron capability requirement occurs at EOL from full power equilibrium xenon conditions 
and requires 22,000 gallons of 7000 ppm borated water from the boric acid storage tanks 
or a minimum contained volume of 477,000 gallons of 2700 - 2900 ppm borated water 
from the refueling water storage tank (RWST).  

The limitation for a maximum of one centrifugal charging pump to be OPERABLE 
and the Surveillance Requirement to verify all charging pumps except the required 
OPERABLE pump to be inoperable in MODES 4, 5, and 6 except when the reactor 
vessel head closure bolts are fully detensioned or the vessel head is removed, provides 
assurance that a mass addition pressure transient can be relieved by operation of a 
single PORV or an RHR suction relief valve.  

As a result of this, only one boron injection system is available. This is acceptable 
on the basis of the stable reactivity condition of the reactor, the emergency power supply 
requirement for the OPERABLE charging pump and the additional restrictions prohibiting 
CORE ALTERATIONS and positive reactivity changes in the event the single injection 
system becomes inoperable.  

The boron capability required below 200OF is sufficient to provide a SHUTDOWN 
MARGIN as specified in the CORE OPERATING LIMITS REPORT after xenon decay 
and cooldown from 2000 F to 1400 F. This condition requires a minimum contained 
volume of 6500 gallons of 7000 ppm borated water from the boric acid storage tanks or a 
minimum contained volume of 24,500 gallons of 2700 ppm borated water from the 
RWST.  

The contained water volume limits include allowance for water not available 
because of discharge line location and other physical characteristics.  

The limits on contained water volume and boron concentration of the RWST also 
ensure a pH value of between 8.5 and 11.0 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 OPERABILITY of one Boron Injection System during REFUELING ensures 
that this system is available for reactivity control while in MODE 6.  

The limitations on OPERABILITY of isolation provisions for the Boron Thermal 
Regeneration System and the Reactor Water Makeup System in Modes 4, 5, and 6 
ensure that the boron dilution flow rates cannot exceed the value assumed in the 
transient analysis.
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REACTIVITY CONTROL SYSTEMS

BASES 

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) the 
potential effects of rod misalignment on associated accident analyses are limited.  
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. Verification that the Digital Rod Position Indicator agrees with the demanded 
position within ± 12 steps at 24, 48, 120, and 228 steps withdrawn for the Control Banks 
and 18, 210, and 228 steps withdrawn for the Shutdown Banks provides assurances that 
the Digital Rod Position Indicator is operating correctly over the full range of indication.  
Since the Digital Rod Position Indication System does not indicate the actual shutdown 
rod position between 18 steps and 210 steps, only points in the indicated ranges are 
picked for verification of agreement with demanded position.  

The ACTION statements which permit limited variations from the basic 
requirements are accompanied by additional restrictions which ensure that the original 
design criteria are met. Misalignment of a rod requires measurement of peaking factors 
and a restriction in THERMAL POWER. These restrictions provide assurance of fuel rod 
integrity during continued operation. In addition, those safety analyses affected by a 
misaligned rod are reevaluated to confirm that the results remain valid during future 
operation.  

The maximum rod drop time restriction is consistent with the assumed rod drop 
time used in the safety analyses. Measurement with rods at their individual mechanical 
fully withdrawn position, Tavg greater than or equal to 551 OF and 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.  

The fully withdrawn position of shutdown and control banks can be varied between 
225 and the mechanical fully withdrawn position (up to 232 steps), inclusive. An 
engineering evaluation was performed to allow operation to the 232 step maximum. The 
225 to 232 step interval allows axial repositioning to minimize RCCA wear.  

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 LCOs are satisfied.  

For Specification 3.1.3.1 ACTIONS b. and c., it is incumbent upon the plant to 
verify the trippability of the inoperable control rod(s). Trippability is defined in Attachment 
C to a letter dated December 21, 1984, from E. P. Rahe (Westinghouse) to C. 0. Thomas 
(NRC). This may be by verification of a control system failure, usually electrical in nature, 
or that the failure is associated with the control rod stepping mechanism. In the event the 
plant is unable to verify the rod(s) trippability, it must be assumed to be untrippable and 
thus falls under the requirements of ACTION a. Assuming a controlled shutdown from 
100% RATED THERMAL POWER, this allows approximately 4 hours for this verification.
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

COLD OVERPRESSURE PROTECTION (Continued) 

The OPERABILITY of two PORVs, or two RHR suction relief valves, or a 
combination of a PORV and RHR suction relief valve, or an RCS vent opening of at least 
1.58 square inches ensures that the RCS will be protected from pressure transients 
which could exceed the limits of Appendix G to 10 CFR Part 50 when one or more of the 

RCS cold legs are less than or equal to 329 0 F. Either PORV or either RHR suction relief 
valve has adequate- relieving capability to protect the RCS from overpressurization when 
the transient is limited to either: (1) the start of an idle RCP with the secondary water 

temperature of the steam generator less than or equal to 50°F above the RCS cold leg 
temperatures, or (2) the start of a centrifugal charging pump and its injection into a 
water-solid RCS.  

The Maximum Allowed PORV Setpoint for the Cold Overpressure Mitigation 
System (COMS) is derived by analysis which models the performance of the COMS 
assuming various mass input and heat input transients. Operation with a PORV Setpoint 
less than or equal to the maximum Setpoint ensures that Appendix G criteria will not be 
violated with consideration for: (1) a maximum pressure overshoot beyond the PORV 
Setpoint which can occur as a result of time delays in signal processing and valve 

opening; (2) a 50°F heat transport effect made possible by the geometrical relationship of 
the RHR suction line and the RCS wide range temperature indicator used for COMS; (3) 
instrument uncertainties; and (4) single failure. To ensure mass and heat input transients 
more severe than those assumed cannot occur, Technical Specifications require both 
Safety Injection pumps and all but one centrifugal charging pump to be made inoperable 
while in MODES 4, 5, and 6 with the reactor vessel head installed and not fully 
detensioned, and disallow start of an RCP if secondary coolant temperature is more than 

50°F above reactor coolant temperature. Exceptions to these requirements are 
acceptable as described below.  

Operation above 350OF but less than 3750 F with only one centrifugal charging 
pump OPERABLE and no Safety Injection pumps OPERABLE is allowed for up to 4 
hours. As shown by analysis, LOCAs occurring at low temperature, low pressure 
conditions can be successfully mitigated by the operation of a single centrifugal charging 
pump and a single RHR pump with no credit for accumulator injection. Given the short 
time duration and the condition of having only one centrifugal charging pump OPERABLE 
and the probability of a LOCA occurring during this time, the failure of the single 
centrifugal charging pump is not assumed.  

Operation below 350°F but greater than 325°F with all centrifugal charging and 
Safety Injection pumps OPERABLE is allowed for up to 4 hours. During low pressure, 
low temperature operation all automatic Safety Injection actuation signals except 
Containment Pressure - High are blocked. In normal conditions, a single failure of the
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

COLD OVERPRESSURE PROTECTION (Continued) 

ESF actuation circuitry will result in the starting of at most one train of Safety Injection 

(one centrifugal charging pump, and one Safety Injection pump). For temperatures 

above 3250F, an overpressure event occurring as a result of starting two pumps can be 

successfully mitigated by operation of both PORVs without exceeding Appendix G limit.  

A single failure of a PORV is not assumed due to the short duration that this condition is 

allowed and the low probability of an event occurring during this interval in conjunction 

with the failure of a PORV to open. Initiation of both trains of Safety Injection during this 

4-hour time frame due to operator error or a single failure occurring during testing of a 

redundant channel are not considered to be credible accidents.  

Operation with all centrifugal charging pumps and both Safety Injection pumps 

OPERABLE is acceptable when RCS temperature is greater than 3500F, a single PORV 

has sufficient capacity to relieve the combined flow rate of all pumps. Above 350°F two 

RCPs and all pressure safety valves are required to be OPERABLE. Operation of an 

RCP eliminates the possibility of a 501F difference existing between indicated and actual 

RCS temperature as a result of heat transport effects. Considering instrument 

uncertainties only, an indicated RCS temperature of 350°F is sufficiently high to allow full 

RCS pressurization in accordance with Appendix G limitations. Should an overpressure 

event occur in these conditions, the pressurizer safety valves provide acceptable and 

redundant overpressure protection.  

When operating below 200°F in MODE 5 or MODE 6 with the reactor vessel head 

on and the vessel head closure bolts not fully detensioned, Technical Specification 

3.5.3.2 allows one Safety Injection pump to be made OPERABLE whenever the RCS has 

a vent area equal to or greater than 18 square inches or whenever the RCS is in a 

reduced inventory condition, i.e., whenever reactor vessel water level is lower than 36 

inches below the reactor vessel flange. Cold overpressure protection provided by the 

venting method utilizes an 18 square inch or greater mechanical opening in the RCS 

pressure boundary. This mechanical opening is larger in size than the 1.58 square inch 

opening required for normal overpressure protection and is of sufficient size to ensure 

that the Appendix G limits are not exceeded when an Sl pump is operating in MODE 5 or 

MODE 6 with the reactor vessel head on and the vessel head closure bolts not fully 

detensioned. When the reactor has been shut down for at least 7 days, the larger vent 

area also enhances the ability to provide a gravity feed to the RCS from the Refueling 

Water Storage Tank in the unlikely event that the CCP and Sl pumps were unavailable 

after a loss of RHR. Additionally, when steam generator nozzle dams are installed for 

maintenance purposes and the reactor vessel water level is not in a reduced inventory 

condition, the larger vent area limits RCS pressure during overpressure transients to 

reduce the possibility of adversely affecting steam generator nozzle dams.
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSUREITEMPERATURE LIMITS (Continued) 

COLD OVERPRESSURE PROTECTION (Continued) 

When the reactor vessel head is on and the vessel head closure bolts are fully 

detensioned, i.e., when the closure nuts have been removed from the studs, a substantial 

vent area exists by the gap underneath the reactor vessel head, created by the internal 

spring forces. A measured gap of greater than or equal to 0.03 inches is of sufficient size 
to provide for cold overpressure protection, for gravity feed from the RWST, and ensuring 
nozzle dam integrity. Verification of sufficient gap will be performed prior to crediting the 
gap as a means for cold overpressure protection.  

Cold overpressure protection can also be provided when operating at a reduced 
inventory condition, i.e., whenever reactor vessel water level is lower than 36 inches 

below the reactor vessel flange. With RCS water level lower than 36 inches below the 

RV flange in Mode 5 or Mode 6 with the RV head on and the closure bolts not fully 
detensioned, a mass addition transient involving simultaneous operation of a CCP and a 
SI pump without letdown will not result in a cold overpressurization condition because of 
the relatively large void volume in the RCS. This void volume consists of the upper 
plenum of the reactor vessel and the RV head, the pressurizer and steam generator 
tubes, as a minimum. The relatively large void volume affords ample time for operator 
action, (e.g., diagnose the water level increase on main control board instrumentation 
and stopping the pumps) to mitigate the transient. A minimum time of 50 minutes has 
been determined based on one charging pump operating at 120 gpm without letdown and 
a Safety Injection pump injecting into the RCS.  

The charging pumps and Safety Injection pumps are rendered incapable of 
injecting into the RCS through removing the power from the pumps by racking the motor 
circuit breakers out under administrative control. An alternate method of preventing cold 
overpressurization may be employed. The alternate method uses at least two 
independent means to prevent cold overpressurization such that a single action will not 
result in an inadvertent injection into the RCS. This may be accomplished through the 
pump control switch being placed in Pull-to-Lock position and at least one valve in the 
discharge flow path closed. The alternate method provides the ability to respond to 
abnormal situations, expeditiously, from the main control room.  

During charging pump swap operation two charging pumps may be made capable 
of injecting into the RCS for up to 1 hour. This provision prevents securing charging for 

the purpose of not having more than the allowable pumps operable in order to limit 
thermal fatigue cycles on piping and impact seal injection to the Reactor Coolant Pumps 
(RCP) which has seal degradation potential. Given the short time duration of the 

evolution and the evolution controlled under administrative controls, e.g., prohibiting 
pump swap operation during RCS water-solid conditions, a cold overpressurization 
condition occurring as a result of an uncontrolled mass addition transient is unlikely.
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.9 PRESSURE/TEMPERATURE LIMITS (Continued) 

COLD OVERPRESSURE PROTECTION (Continued) 

Charging and/or Safety Injection pumps, normally rendered inoperable for cold 
overpressure protection may be operated as required under administrative controls 
during abnormal situations involving a loss of decay heat removal capability or an 
unexpected reduction in RCS inventory. Maintaining adequate core cooling and RCS 
inventory during these abnormal situations is essential for public health and safety.  
Administrative controls ensure that a cold overpressurization condition will not occur as a 
result of an uncontrolled mass addition transient.  

The Maximum Allowed PORV Setpoint for the Cold Overpressure Mitigation 
System will be revised on the basis of the results of examinations of reactor vessel 
material irradiation surveillance specimens performed as required by 10 CFR Part 50, 
Appendix H.
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3/4.5 EMERGENCY CORE COOLING SYSTEMS

BASES 

3/4.5.1 ACCUMULATORS 

The OPERABILITY of each Reactor Coolant System (RCS) accumulator ensures 
that a sufficient volume of borated water will be immediately forced into the reactor core 
through each of the cold legs in the event the RCS pressure falls below the pressure of 
the accumulators. This initial surge of water into the core provides the initial cooling 
mechanism during large RCS pipe ruptures.  

The limits on accumulator volume, boron concentration, and pressure ensure 
that the assumptions used for accumulator injection in the safety analysis are met.  

In MODES 1 and 2, the accumulator power-operated isolation valves are 
considered to be "operating bypasses" in the context of IEEE Std. 279-1971, which 
requires that bypasses of a protective function be removed automatically whenever 
permissive conditions are not met. In MODES 1, 2, 3, and in MODE 4 within 12 hours 
of entry into MODE 3 from 4, the accumulator isolation valves are open with their power 
removed whenever pressurizer pressure is greater than 1000 psig. In addition, as 
these accumulator isolation valves fail to meet single-failure criteria, removal of power 
to the valves is required.  

The limits for operation with an accumulator inoperable for any reason except an 
isolation valve closed minimizes the time exposure of the plant to a LOCA event 
occurring concurrent with failure of an additional accumulator which may result in 
unacceptable peak cladding temperatures. If a closed isolation valve cannot be 
immediately opened, the full capability of one accumulator is not available and prompt 
action is required to place the reactor in a mode where this capability is not required.  

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS 

The OPERABILITY of two independent ECCS subsystems ensures that 
sufficient emergency core cooling capability will be available in the event of a LOCA 
assuming the loss of one subsystem through any single-failure consideration. Either 
subsystem operating in conjunction with the accumulators is capable of supplying 
sufficient core cooling to limit the peak cladding temperatures within acceptable limits 
for all postulated break sizes ranging from the double-ended break of the largest RCS 
cold-leg pipe downward. In addition, each ECCS subsystem provides long-term core 
cooling capability in the recirculation mode during the accident recovery period.  

With the RCS temperature below 3500 F, one OPERABLE ECCS subsystem is 
acceptable without single failure consideration on the basis of the stable reactivity 
condition of the reactor and the limited core cooling requirements.  

The limitation for a maximum of one centrifugal charging pump to be OPERABLE 
and the Surveillance Requirement to verify all charging pumps and safety injection 
pumps except the required OPERABLE charging pump to be inoperable in MODES 4 
and 5 and in MODE 6 with the reactor vessel head on and the vessel head closure 
bolts not fully detensioned provides assurance that a mass addition pressure transient 
can be relieved by the operation of a single PORV or RHR suction relief valve.
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3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS (Continued) 

When the RCS has a vent area equal to or greater than 18 square inches, or the RCS is in 

a reduced inventory condition, i.e., whenever reactor vessel water level is lower than 36 
inches below the reactor vessel flange, one Safety Injection pump may be made 
OPERABLE when in MODE 5 or MODE 6 with the reactor vessel head on and the vessel 
head closure bolts not fully detensioned. When operating in this configuration, cold 
overpressure protection is provided by either the mechanical vent opening in the RCS 

boundary, equal to or greater than 18 square inches, or the additional void volume existing 
when operating in a reduced inventory condition. Either configuration is required to be 
present prior to making the SI pump OPERABLE. This required RCS vent area or reduced 

inventory condition and the cold overpressure protection surveillance requirements to verify 

the presence of the RCS vent area or verify that the reactor vessel water level is lower than 

36 inches below the reactor vessel flange provides assurance that a mass addition transient 
can be mitigated and that adequate cold overpressure protection is provided.  

The Surveillance Requirements provided to ensure OPERABILITY of each com
ponent ensures that at a minimum, the assumptions used in the safety analyses are met 
and that subsystem OPERABILITY is maintained. With the exception of the operating 
centrifugal charging pump, the ECCS pumps are normally in a standby, non-operating 
mode. As such, flow path piping has the potential to develop voids and pockets of entrained 
gases. Maintaining the piping from the refueling water storage tank (RWST) to the RCS full 

of water (by verifying at the accessible ECCS piping high points and pump casings, 
excluding the operating centrifugal charging pump) ensures that the system will perform 
properly, injecting its full capacity into the RCS upon demand. This will also prevent water 
hammer, pump cavitation, and pumping of non-condensable gas (e.g., air, nitrogen, or 
hydrogen) into the reactor vessel following a safety injection (SI) signal or during shutdown 
cooling. The 31 day Frequency takes into consideration the gradual nature of gas 
accumulation in the ECCS piping and the procedural controls governing system operation.  
Surveillance Requirements for throttle valve position stops and flow balance testing provide 
assurance that proper ECCS flows will be maintained in the event of a LOCA. Maintenance 
of proper flow resistance and pressure drop in the piping system to each injection point is 
necessary to: (1) prevent total pump flow from exceeding runout conditions when the 
system is in its minimum resistance configuration, (2) provide the proper flow split between 
injection points in accordance with the assumptions used in the ECCS-LOCA analyses, and 

(3) provide an acceptable level of total ECCS flow to all injection points equal to or above 
that assumed in the ECCS-LOCA analyses.  

Verifying that the RHR system suction valve interlock is OPERABLE ensures that 
the RCS will not pressurize the RHR system beyond its design pressure. The value 
specified in the surveillance requirement ensures that the valves cannot be opened unless 

the RCS pressure is less than 440 psig. Due to bistable reset design, and the instrument 
uncertainty, the valves could be open above the interlock setpoint, but below the reset
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3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS (Continued) 

pressure. To ensure that the RHR system design pressure will not be exceeded, the actual 

interlock setpoint takes into consideration RHR suction relief valve settings and allowable 

tolerance, bistable deadband, total instrument channel uncertainty associated with the 

interlock, and available operating margin (differential pressure operating limit) for reactor 

coolant pump operation to ensure shutdown cooling can be transitioned to RHR. This 

results in the actual setpoint and reset values being below the value specified in the 

surveillance requirement. The actual interlock setpoint and reset values, in addition to 

separate administrative controls, will ensure that the RHR suction isolation valves cannot be 

opened from the main control room when the RCS pressure could cause the RHR system 
design pressure to be exceeded.  

3/4.5.4 REFUELING WATER STORAGE TANK 

The OPERABILITY of the refueling water storage tank (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 and (2) the reactor will remain subcritical in the cold condition following mixing of 

the RWST and the RCS water volumes with all control rods inserted except for the most 

reactive control assembly. These assumptions are consistent with the LOCA analyses.  

The contained water volume limit includes an allowance for water not usable 

because of tank discharge line location or other physical characteristics.  

The limits on contained water volume and boron concentration of the RWST also 

ensure a pH value of between 8.5 and 11.0 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.
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