
3.0 LIMITING CONDITION FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS
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3.5 CORE AND CONTAINMENT SPRAY/COOLING SYSTEMS 

Applicability: 

Applies to the operational status of the emergency 
cooling systems.  

Objective: 

To insure adequate cooling capability for heat removal 
in the event of a loss of coolant accident or 
isolation from the normal reactor heat sink.  

Specification: 

A. ECCS Systems 

1. Except as specified in section 3.5.A.3, both 
Core Spray subsystems and the Low Pressure 
Coolant Injection (LPCI) Subsystem (LPCI Mode 
of RHR System) shall be operable whenever 
irradiated fuel is in the reactor vessel and 
the reactor water temperature is greater than 
212 0F.  

2. Except as specified in section 3.5.A.3, the 
High Pressure Coolant Injection (HPCI) System 
and the Automatic Depressurization System 
(ADS) shall be operable whenever the reactor 
pressure is greater than 150 psig and 
irradiated fuel is in the reactor vessel 
except during reactor vessel hydrostatic or 
leakage tests.

3.5/4.5

4.5 CORE AND CONTAINMENT SPRAY/COOLING SYSTEMS 

Applicability: 

Applies to the periodic testing of the emergency 
cooling systems.  

Objective: 

To verify the operability of the emergency cooling 
systems.  

Specification: 

A. ECCS Systems 

1. Demonstrate the Core Spray Pumps develop a 
2,700 gpm flow rate against a system head 
corresponding to a reactor pressure of 130 
psi greater than containment pressure, when 
tested pursuant to Specification 4.15.B.  

2. Demonstrate the LPCI Pumps develop a 3,870 
gpm flow rate against a system head 
corresponding to two pumps delivering 7,740 
gpm at a reactor pressure of 20 psi greater 
than containment pressure, when tested 
pursuant to Specification 4.15.B.  

3. Demonstrate the HPCI Pump develops a 2700 
gpm flow rate against a reactor pressure 
range of 1120 psig to 150 psig, when tested 
pursuant to Specification 4.15.B.
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3.0 LIMITING CONDITION FOR OPERATION [ 4.0 SURVEILLANCE REQUIREMENTS

3. One of the following conditions of 
inoperability may exist for the period 
specified: 

a. One Core Spray subsystem may be inoperable 
for 7 days, or 

b. One RHR pump may be inoperable for 30 days, 
or 

c. One low pressure pump (Core Spray or RHR) 
and one ADS valve may be inoperable for 7 
days, or 

d. One of the two LPCI injection paths may be 
inoperable for 7 days, or 

e. Two RHR pumps may be inoperable for 7 days, 
or 

f. Both of the LPCI injection paths may be 
inoperable for 72 hours, or 

g. HPCI may be inoperable for 14 days, 
provided RCIC is operable, or 

h. One ADS valve may be inoperable for 14 
days, or 

i. Two or more ADS valves may be inoperable 
for 12 hours.  

4. If the requirements or conditions of 3.5.A.1, 
2 or 3 cannot be met, an orderly shutdown of 
the reactor shall be initiated and the reactor 
shall be placed in a condition in which the 
affected equipment is not required to be 
operable within 24 hours.

4. Perform the following tests:

Item Frequency

Motor Operated 
Valve Operability

ADS Valve 
Operability

Pursuant to 
Specification 
4.15.B 

Each Operating 
Cycle

Note: Safety/relief valve operability is 
verified by cycling the valve and observing 
a compensating change in turbine bypass 
valve position.

ADS Inhibit 
Switch Operability 

Perform a simulated 
automatic actuation test 
(including HPCI transfer to 
the suppression pool and 
automatic restart on 
subsequent low reactor 
water level)

Each Operating 
Cycle 

Each Operating 
Cycle

5. Perform the following test on the Core 
Spray Ap Instrumentation:

Check Once/day

Test Once/month

0 

0

Calibrate Once/3 months
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3.0 LIMITING CONDITION FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

B. RHR Intertie Return Line Isolation Valves 

1. Both RHR Intertie Return Line Isolation Valves 
shall be operable whenever the mode switch is 
in RUN.  

To be considered operable, each valve must be 
capable of automatic closure on a LPCI 
initiation signal or be in the closed 
position.  

Flow shall not be established in the RHR 
intertie line with the reactor in the Run 
Mode.  

2. If one valve is inoperable, either: 

a. Close the inoperable valve, or 

b. Close the other Return Line Isolation valve 
and the RHR Suction Line Isolation valve.  

3. If the requirements of 3.5.B.1 and 2 cannot be 
met, the reactor shall be taken out of the RUN 
mode within 24 hours.

B. RHR Intertie Return Line Isolation Valves 

Test the RHR Intertie Line Isolation valves in 
accordance with Specification 4.15.B.
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3.0 LIMITING CONDITION FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

C. Containment Spray/Cooling System 

1. Except as specified in 3.5.C.2, 3 and 4 below, 
both Containment Spray/Cooling Subsystems 
shall be operable whenever irradiated fuel is 
in the reactor vessel and reactor water 
temperature is greater than 2120 F. A 
containment/spray cooling subsystem consists 
of the following equipment powered from one 

division: 

2 RHR Service Water Pumps.  
1 Heat Exchanger 
2 RHR Pumps* 
Valves and piping necessary for: 

Torus Cooling 
Drywell Spray 

2. One RHR Service Water Pump may be inoperable 
for 30 days.  

3. One RHR Service Water Pump in each subsystem 
may be inoperable for 7 days.  

4. One Containment Spray/Cooling Subsystem may be 
inoperable for 72 hours.  

5. If the requirements of 3.5.C.1, 2, 3 and 4 
cannot be met, an orderly shutdown of the 
reactor will be initiated and the reactor 
water temperature shall be reduced to less 
than 2120 F within 24 hours.  

For allowed out of service times for the RHR pumps 
see Section 3.5.A.

C. Containment Spray/Cooling System 

1. Demonstrate the RHR Service Water pumps 
develop 3,500 gpm flow rate against a 500 
ft head when tested pursuant to 
Specification 4.15.B.  

2. Test the valves in accordance with 
Specification 4.15.B.  

3. Demonstrate the operability of the drywell 
spray headers and nozzles with an air test 
during each 5 year period.

3.5/4.5

0

104



3.0 LIMITING CONDITION FOR OPERATION

D. RCIC 

1. Except as specified in 3.5.D.2 and 3 below, 
the Reactor Core Isolation Cooling System 
(RCIC) shall be operable whenever irradiated 
fuel is in the reactor vessel and reactor 
pressure is greater than 150 psig, except 
during reactor vessel hydrostatic or leakage 
tests.  

2. RCIC may be inoperable for 14 days, provided 
HPCI is operable.

3. The controls for the automatic 
pump suction may be inoperable 
the pump suction is aligned to 
pool.

transfer of the 
for 30 days, if 
the suppression

4. If the requirements or conditions of 3.5.D.1, 
2 or 3 cannot be met, an orderly shutdown of 
the reactor shall be initiated and the reactor 
shall be placed in a condition in which the 
affected equipment is not required to be 
operable within 24 hours.

D. RCIC 

1. Demonstrate the RCIC Pump develops a 400 
gpm flow rate against a reactor pressure 
range of 1120 to 150 psig, when tested 
pursuant to Specification 4.15.B.  

2. Test the motor operated valves pursuant to 
Specification 4.15.B.  

3. Perform a simulated automatic actuation 
test (including transfer to suppression 
pool and automatic restart on subsequent 
low reactor water level) each refueling 
outage.

3.5/4.5
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3.0 LIMITING CONDITION FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS 

E. Cold Shutdown and Refueling Requirements 

1. When irradiated fuel is in the reactor 
vessel and reactor water temperature is 
less than 212*F, all low pressure core 
and containment cooling subsystems may be 
inoperable provided no work is being done 
which has the potential for draining the 
reactor vessel except as allowed by 
specification 3.5.E.2 below.  

2. When irradiated fuel is in the reactor 
vessel and the vessel head is removed, 
the suppression chamber may be drained 
completely and no more than one control 
rod drive housing or instrument thimble 
opened at any one time provided that 
the spent fuel pool gates are open and 
the fuel pool water level is maintained 
at a level of greater than or equal to 
33 feet.
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3.0 LIMITING CONDITION FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

I F. Recirculation System 

1. The reactor may be started and operated, or 
operation may continue with only one 
recirculation loop in operation provided that: 

a. The following changes to setpoints and 
safety limit settings will be made within 
24 hours after initiating operation with 
only one recirculation loop in operation.  

1. The Operating Limit MCPR (MCPR) will 
be changed per Specification 3.11.C.  

2. The Maximum Average Planar Linear Heat 
Generation Rate (MAPLHGR) will be 
changed as noted in Table 3.11.1.  

3. The APRM Neutron Flux Scram and APRM 
Rod Block setpoints will be changed as 
noted in Specification 2.3.A and Table 
3.2.3.  

b. Total core flow will be maintained greater 
than 39% when core thermal power is above 
the limit specified in Figure 3.5.1.

F. Recirculation System 

1. See Specification 4.6.G 

2. The following baseline noise levels will be 
obtained prior to operation with only one 
recirculation pump in operation at a core 
thermal power greater than that specified 
in Figure 3.5.1 or with a core flow greater 
than 45% provided that baseline values have 
not been established since the last core 
refueling. Baseline values will be taken 
with only one recirculation pump running.  

a. Establish a baseline core plate AP noise 
level.  

b. Establish a baseline APRM and LPRM 
neutron flux noise level.  

3. With only one recirculation loop in 
operation at a core thermal power greater 
than that specified in Figure 3.5.1 or with 
a core flow greater than 45%, determine the 
following noise levels at least once per 8 
hour period and within 30 minutes after a 
core thermal power increase of greater than 
5% of rated thermal power.  

a. Core plate AP noise levels.  

b. APRM and LPRM neutron noise levels.

3.5/4.5
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3.0 LIMITING CONDITION FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS 

c. Prior to continued operation with only one 
recirculation pump in operation, 

1. the surveillance requirements of Specification 
4.5.F.2 shall be met within 4 hours or, 

2. action shall be taken to: 

a. reduce total core flow to less than 45% 
and, 

b. reduce core thermal power to less than the 
limit specified in Figure 3.5.1.  

d. If the core plate AP noise level is found to be 
greater than 1.0 psi and 2 times its established 
baseline during the performance of Specification 
4.5.F.3, immediately initiate corrective action 
and restore the noise levels to within the 
required limits within 2 hours by decreasing core 
flow and/or initiating an orderly reduction of 
core thermal power by inserting control rods.  

e. If the APRM and/or LPRM neutron flux noise levels 
are found to be greater than three times their 
established baseline values during the performance 
of Specification 4.5.F.3, immediately initiate 
corrective action to restore the noise levels to 
within the required limits within 2 hours by 
increasing core flow and/or initiating an orderly 
reduction of core thermal power by inserting 
control rods.
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Bases 3.5/4.5:

A. ECCS Systems 

The core spray system is provided to assure that the core is adequately cooled following a loss-of-coolant 
accident and, together with the LPCI mode of the RHR system, provides adequate core cooling capacity for all 
break sizes up to and including the double-ended reactor recirculation line break, and for smaller breaks 
following depressurization by the automatic depressurization system (ADS).  

The Core Spray System is a primary source of emergency core cooling after the reactor vessel is 
depressurized and a source for flooding of the core in case of accidental draining. The Core Spray pump is 
designed to deliver greater than or equal to 3020 gpm (safety analysis assumed 2700 gpm) against a system 
head corresponding to a reactor pressure of 130 psi greater than containment pressure.  

The surveillance requirements provide adequate assurance that the Core Spray System will be operable when 
required. Although all active components are testable and full flow can be demonstrated by recirculation 
through a test loop during reactor operation, a complete functional test requires reactor shutdown. The 
pump discharge piping is maintained full to prevent water hammer damage to piping and to start cooling at 
the earliest moment.  

The low pressure coolant injection (LPCI) mode of the RHR system is provided to assure that the core is 
adequately cooled following a loss-of-coolant accident. Four pumps are available to provide adequate core 
flooding for all break sizes up to and including the double-ended reactor recirculation line break, and for 
small breaks following depressurization by the ADS. LPCI Loop Selection Logic determines which 
Recirculation loop the four RHR pumps will pump into. Each RHR pump was designed to deliver greater than or 
equal to 4000 gpm (the safety analysis assumed two pumps delivering 7,740 gpm) against a system head 
corresponding to a reactor pressure of 20 psi greater than containment pressure.  

The allowed out-of-service conditions (Section 3.5.A.2) are determined from ECCS analysis cases analyzed.  
Only one of these conditions is permitted to exist. If more than one condition exists, an orderly shutdown 
shall be initiated. A LPCI injection path consists of the two motor operated injection valves on that path.  

The surveillance requirements provide adequate assurance that the LPCI system will be operable when 
required. Although all active components are testable and full flow can be demonstrated by recirculation 
through a test loop during reactor operation, a complete functional test requires reactor shutdown. The
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Bases 3.5/4.5 Continued: 

pump discharge piping is maintained full to prevent water hammer damage to piping and to start cooling at 
the earliest moment.  

The high pressure coolant injection (HPCI) system is provided to assure that the reactor core is adequately 

cooled to limit fuel clad temperature in the event of a small break in the reactor coolant system and loss 
of coolant which does not result in rapid depressurization of the reactor vessel. The HPCI system permits 
the reactor to be shut down while maintaining sufficient reactor vessel water level inventory until the 
vessel is depressurized. The HPCI system continues to operate until reactor vessel pressure is below the 
pressure at which Core Spray system operation or LPCI mode of the RHR system operation maintains core 
cooling.  

The capacity of the system is selected to provide the required core cooling. The HPCI pump is designed to 
deliver greater than or equal to 3000 gpm (safety analyses assumed 2700 gpm) at reactor pressures between 
1120 and 150 psig. Initially, water from the condensate storage tank is used instead of injecting water 
from the suppression pool into the reactor, but no credit is taken in the safety analyses for the condensate 

storage tank water.  

With the HPCI system inoperable, adequate core cooling is assured by the operability of the redundant and 
diversified automatic depressurization system and both the Core Spray and LPCI systems. In addition, the 

reactor core isolation cooling (RCIC) system, a system for which no credit is taken in the safety analysis, 
will automatically provide makeup at reactor operating pressures on a reactor low water level condition.  

The HPCI out-of-service period of 14 days is based on the demonstrated operability of redundant and 
diversified low pressure core cooling systems and the RCIC system.  

The surveillance requirements provide adequate assurance that the HPCI system will be operable when 

required. All active components are testable and full flow can be demonstrated by recirculation through a 
test loop during reactor operation. The pump discharge piping is maintained full to prevent water hammer 

damage and to provide cooling at the earliest moment.  

Upon failure of the HPCI system to function properly after a small break loss-of-coolant accident, the 

automatic depressurization system (ADS) automatically causes selected safety-relief valves to open, 
depressurizing the reactor so that flow from the low pressure core cooling systems can enter the core in 

time to limit fuel cladding temperature to less than 2200 oF. ADS is conservatively required to be operable 

whenever reactor vessel pressure exceeds 150 psig. This pressure is substantially below that for which the 

low pressure core cooling systems can provide adequate core cooling for events requiring ADS. ADS
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Bases 3.5/4.5 Continued: 

automatically controls three selected safety-relief valves although the safety analysis only takes credit 
for two valves. It is therefore appropriate to permit one valve to be out-of-service for up to 7 days 
without materially reducing system reliability.  

B. RHR Intertie Line 

An intertie line is provided to connect the RHR suction line with the two RHR loop return lines. This 
four-inch line is equipped with three isolation valves. The RHR loop return line isolation valves receive a 
closure signal on LPCI initiation. In the event of an inoperable return line isolation valve, there is a 
potential for some of the LPCI flow to be diverted to the broken loop during a loss of coolant accident.  
Surveillance requirements have been established to periodically cycle the RHR intertie line isolation 
valves. In the event of an inoperable RHR loop return line isolation valve, either the inoperable valve is 
closed or the other two isolation valves are closed to prevent diversion of LPCI flow.  

The RHR intertie line is not used when the reactor is in the Run Mode to eliminate the need to compensate 
for the small change in jet pump drive flow or for a potential reduction in core flow during a loss of 
coolant accident.  

C. Containment Spray/Cooling Systems 

Two containment spray/cooling subsystems of the RHR system are provided to remove heat energy from the 
containment and control torus and drywell pressure in the event of a loss of coolant accident. A 
containment spray/cooling subsystem consists of 2 RHR Service Water Pumps, a Heat Exchanger, 2 RHR Pumps, 
and valves and piping necessary for Torus Cooling and Drywell Spray. Torus Spray is not considered part of 
a containment spray/cooling subsystem. For the flow specified, the containment long term pressure is 
limited to less than 5 psig and, therefore, is more than ample to provide the required heat removal 
capability. Reference Section 6.2.3.2.3. USAR.  

Either subsystem is capable of performing the containment spray/cooling function. Loss of one RHR service 
water pump does not seriously jeopardize the containment spray/cooling capability as two of the remaining 
three pumps can satisfy the cooling requirements. Since there is some redundancy left, a 30 day repair 
period is adequate. Loss of 1 containment spray/cooling subsystem leaves one remaining system to perform 
the containment spray/cooling function.
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Bases 3.5/4.5 Continued: 

The RHR service water system provides cooling for the RHR heat exchangers and can thus maintain the 
suppression pool water within limits. With the flow specified, the pool temperature limits are maintained 
as specified in Specification 3.7.A.l.  

D. RCIC 

The RCIC system is provided to supply continuous makeup water to the reactor core when the reactor isolated 
from the turbine and when the feedwater system is not available. The pumping capacity of the RCIC system is 
sufficient to maintain the water level above the core without any other water system in operation. If the 
water level in the reactor vessel decreases to the RCIC initiation level, the system automatically starts.  
The system may also be manually initiated at any time.  

The HPCI system provides an alternate method of supplying makeup water to the reactor should the normal 
feedwater become unavailable. Therefore, the specification calls for an operability check of the HPCI 
system should the RCIC system be found to be inoperable.  

The surveillance requirements provide adequate assurance that the RCIC system will be operable when 
required. All active components are testable and full flow can be demonstrated by recirculation through a 
test loop during reactor operation. The pump discharge piping is maintained full to prevent water hammer 
damage and to provide cooling at the earliest moment.  

E. Emergency Cooling Availability 

The purpose of Specification 3.5.E is to assure that sufficient core cooling equipment is available at all 
times. It is during refueling outages that major maintenance is performed and during such time that 
all core and containment spray/cooling subsystems may be out of service. This specification allows all 
core and containment spray/cooling subsystems to be inoperable provided no work is being done which has the 
potential for draining the reactor vessel. Thus events requiring core cooling are precluded.  

Specification 3.5.E.4 recognizes that concurrent with control rod drive maintenance during the 
refueling outage, it may by necessary to drain the suppression chamber for maintenance or for the 
inspection required by Specification 4.7.A.l. In this situation, a sufficient inventory of water is 
maintained to assure adequate core cooling in the unlikely event of loss of control rod drive housing 
or instrument thimble seal integrity.
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Bases 3.5/4.5 Continued: 

F. Recirculation System 

Specification 3.5.F.1 is based upon providing assurance that neutron flux limit cycle oscillations, which 
have a small probability of occurring in the high power/low flow corner of the operating domain, are 
detected and suppressed. Under certain high power/low flow conditions that could occur during a 
recirculation pump trip and subsequent Single Loop Operation (SLO) where reverse flow occurs in inactive jet 
pumps, a hydraulic/reactor kinetic feedback mechanism can be enhanced such that sustained limit cycle 
oscillations of flow noise with peak to peak levels several times normal values are exhibited. Although 
large margins to safety limits are maintained when these limit cycle oscillations occur, they are to be 
monitored for, and suppressed when flux noise exceeds the three time baseline value by inserting rods and/or 
increasing coolant flow. The line-in Figure 3.5.1 is based on the 80% rod line below which the probability 
of limit cycle oscillations occurring is negligible.  

APRM and/or LPRM oscillations in excess of those specified in Specification 3.5.F.l.e could be an 
indication that a condition of thermal hydraulic instability exists and that appropriate remedial action 
should be taken. By restricting core flow to greater than or equal to 39% of rated, which corresponds to 
the core flow at the 80% rod line with 2 recirculation pumps running at minimum speed, the region of the 
power/flow map where these oscillations are most likely to occur is avoided (Ref.1).  

Above 45% of rated core flow in Single Loop Operation there is the potential to set up high flow
induced noise in the core. Thus, surveillance of core plate AP noise is required in this region of the 
power/flow map to alert the operators to take appropriate remedial action if such a condition exists.  

Specification 3.6.A.2 governs the restart of the pump in an idle recirculation loop. Adherence to this 
specification limits the probability of excessive flux transients and/or thermal stresses.  

References: 1. General Electric Service Information Letter No. 380, Rev. 1, February 10, 1984 
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