
3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

ACCUMULATORS 

LIMITING CONDITION FOR OPERATION 

3.5.1 Each reactor coolant system accumulator shall be OPERABLE with: 

a. 	 The isolation valve open, 

b. 	 A contained volume of between 6223 and 6500 gallons of borated water, 

c. 	 A boron concentration of between 2200 and 2500 ppm, and 

d. A nitrogen cover-pressure of between 595.5 and 647.5 psig. 

APPLICABILITY: MODES 1,2 and 3*. 

ACTION: 

a. 	 With one accumulator inoperable, except as a result of a closed isolation valve or 
boron concentration outside the required limits, restore the inoperable 
accumUlator to OPERABLE status within 24 hours or be in HOT SHUTDOWN 
within the next 12 hours. 

b. 	 With one accumulator inoperable due to the isolation valve being closed, either 
immediately open the isolation valve or be in HOT STANDBY within 24 hours 
and be in HOT SHUTDOWN within the next 12 hours. 

c. 	 With the boron concentration of one accumulator outside the required limits, 
restore the boron concentration to within the required limits within 72 hours or be 
in at least HOT STANDBY within the next 6 hours and reduce pressurizer 
pressure to less than or equal to 1000 psig within the next 6 hours. 

SURVEI LLANCE REQUIREMENTS 

4.5.1 Each accumulator shall be demonstrated OPERABLE: 

a. 	 In accordance with the Surveillance Frequency Control Program by: 

1. 	 Verifying the water level and nitrogen cover-pressure in the tanks, and 

2. 	 Verifying that each accumulator isolation valve is open. 

* Pressurizer Pressure above 1000 psig. 
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EMERGENCY CORE COOLING SYSTEMS 

SURVEILLANCE REQUIREMENTS (Continued) 

b. In accordance with the Surveillance Frequency Control Program and within 
6 hours after each solution volume increase of greater than or equal to 1 % of 
tank volume by verifying the boron concentration of the accumulator solution. 

c. In accordance with the Surveillance Frequency Control Program when the RCS 
pressure is greater than 1000 psig by verifying that the power lockout switch is in 
lockout. 

d. 	 In accordance with the Surveillance Frequency Control Program by verifying that 
each accumulator isolation valve opens automatically upon receipt of a safety 
injection test signal. 
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EMERGENCY CORE COOLING SYSTEMS

ECCS SUBSYSTEMS - TV , 350"F

LIMITING CONDITION FOR OPERATION

3.5.2 Two independent ECCS subsystems shall be OPERABLE with each subsystem
comprised of the following injection systems:

a. One OPERABLE centrifugal charging pump and associated flow path
capable of taking suction from the refueling water storage tank and
transferring suction to the residual heat removal pump discharge
piping and;

1. Discharging into each Reactor Coolant System (RCS) cold leg.

b. One OPERABLE safety injection pump and associated flow path capable
of taking suction from the refueling water storage tank and
transferring suction to the residual heat removal pump discharge
piping and;

1. Discharging into each RCS cold leg, and; upon manual
initiation,

2. Discharging into its two associated RCS hot legs.

c. One OPERABLE residual heat removal pump and associated residual heat
removal heat exchanger and flow path capable of taking suction from
the refueling water storage tank on a safety injection signal and
transferring suction to the containment sump during the
recirculation phase of operation and;

1. Discharging into each RCS cold leg.

APPLICABILITY: MODES 1, 2 and 3.

ACTION:

a. With one ECCS subsystem inoperable, restore the inoperable subsystem
to OPERABLE status within 72 hours or be in HOT SHUTDOWN within the
next 12 hours.

b. In the event the ECCS is actuated and injects water into the Reactor
Coolant System, a Special Report shall be prepared and submitted to
the Commission pursuant to Specification 6.9.2 within 90 days
describing the circumstances of the actuation and the total
accumulated actuation cycles to date. The current value of the usage
factor for each affected safety injection nozzle shall be provided
in this Special Report whenever its value exceeds 0.70.
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EMERGENCY CORE COOLING SYSTEMS

ECCS SUBSYSTEMS - T ' 350°F

ACTION (Continued):

c. With both ECCS subsystems inoperable for surveillance testing,
restore at least one subsystem to OPERABLE status within 1 hour or
be in at least HOT STANDBY within the next 6 hours and in at least
HOT SHUTDOWN within the following 6 hours and at least COLD SHUTDOWN
within the subsequent 24 hours.
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EMERGENCY CORE COOLING SYSTEMS  

4.5.2 	Each ECCS subsystem shall be demonstrated OPERABLE: 

a. 	 In accordance with the Surveillance Frequency Control Program by: 

1. 	 Verifying that the following valves are in the indicated positions with 
power to the valve operators removed: 

Valve Number Valve Function Valve Position 

a. 2 SJ 69 a. RHR pump suction a. open 
b. 2 SJ 30 b. SI pump suction b. open 
c. 21 SJ 40 c. SI discharge to hot legs c. closed 
d. 22 SJ 40 d. SI discharge to hot legs d. closed 
e. 2 RH 26 e. RHR discharge to hot legs e. closed 
f. 21 SJ 49 f. RHR discharge to cold legs f. open 
g. 22 SJ 49 g. RHR discharge to cold legs g. open 
h. 2 CS 14# h. Spray additive tank discharge h. open 
i. 2 SJ 135 i. SI discharge to cold legs i. open 
j. 2 SJ 67 j. SI recirc. line isolation j. open 
k. 2 SJ 68 k. SI recirc. line isolation k. open 

2. 	 Verifying that the following valves are in the indicated positions: 

Valve Number Valve Function Valve Position 

a. 21 	RH 19 a. RHR crosstie valve a. Open 
b. 22 RH 19 b. RHR crosstie valve b. Open 

b. 	 In accordance with the Surveillance Frequency Control Program by: 

1. 	 Verifying that each valve (manual, power operated or automatic) in the 
flow path that is not locked, sealed, or otherwise secured in position, is in 
its correct position. 

2. 	 Verifying that the ECCS piping is full of water by venting the ECCS pump 
casings and accessible discharge piping high points. 

# 	 If inoperable, the applicable Technical Specification is 3.6.2.2. 
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EMERGENCY CORE COOLING SYSTEMS 

SURVEILLANCE REQUIREMENTS (Continued) 

c. 	 By a visual inspection which verifies that no loose debris (rags, trash, clothing, 
etc.) is present in the containment which could be transported to the containment 
sump and cause restriction of the pump suctions during LOCA conditions. This 
visual inspection shall be performed: 

1. 	 For all accessible areas of the containment prior to establishing 
CONTAINMENT INTEGRITY, and 

2. 	 In accordance with the Surveillance Frequency Control Program the 
areas affected within containment by containment entry and during the 
final entry when CONTAINMENT INTEGRITY is established. 

d. 	 In accordance with the Surveillance Frequency Control Program by: 

1. 	 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 corrosion. 

e. 	 In accordance with the Surveillance Frequency Control Program, during 
shutdown, by: 

1. 	 Verifying that each automatic valve in the flow path actuates to its correct 
position on a safety injection test signal. 

2. 	 Verifying that each of the following pumps start automatically upon receipt 
of a safety injection test signal: 

a) Centrifugal charging pump 

b) Safety injection pump 

c) Residual heat removal pump 
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· EMERGENCY CORE COOLING SYSTEMS 

SURVEILI.A~OUIREMENTS lCMtinued) 

f. By verifying that each of the following pumps develops the indicated Total 
Dynamic Head (TDH) when tested at the test flow point pursuant to the 
INSERVICE TESTING PROGRAM: 

1. Centrifugal Charging pump 2 2338 psi TDH 

2. Safety lnj~ction pujnp 2 1369 psi TOH 

3. Residual Heat Removal pump ~ 165 psi TOH 

g. By verifying the correct position of each of the following ECCS throttle valves: 

1. Within 4 hours following completion of each valve stroking operation or 
maintenance on the valve when the ECCS subsystems are required to be 
OPERABLE. 

2. In accord,mce w:ith the Surveillance Frequency Control Program. 

HPSJ System 
Valve Number 

21 SJ 16 
22 SJ 16 
23 SJ 16 
24 SJ 16 

LPSI System 
Valve Number 

21 SJ 138 
22 SJ 138 
23.SJ 138 
24 SJ 138 
21 s~ 143 
22 SJ 143 
23 SJ 143 
24 $J 14.3 

h. By performing a flow balance test, during shutdown, following completion of 
modifications to the ECCS subsystems that alter the subsystem flow 
characterlstics and verifying that: 

1. For Safety Injection pumps, with a single p\Jmp running: 
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a) The sum of the injection ·1ine fiow rates, e)(Cluding the highest flow 
rate, is 2 453 gpm, and 

b) The total flow rate through all four injection lines is s 647 gpm, and 

c) The diff~renc-e bet\Yeen any- pair of .injection !ine f!O'-.. , rates ;s 
s 12.0 gpm, and 

d) The total pump flow rate is s 664 gpm in the cold leg alignment, 
and 

e) The total pump flow rate is s 654 gpm in the hot leg alignment. 
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EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

2. For centrifugal charging pump, with a single pump running:

a) The sum of the injection line flow rates, excluding the
highest flow rate, is 2 306 gpm, and

b) The total flow rate through all four injection lines is
S 444 gpm, and

c) The difference between any pair of injection line flow
rates is - 10.5 gpm, and

d) The total punp flow rate is S 554 gpm. I
i. The automatic interlock function of the PER System shall be verified

within the seven (7) days prior to placing the RER System in service
for cooling of the Reactor Coolant System. This shall be done by
verifying with a test signal corresponding to a reactor coolant
pressure of 375 psig or greater, that the 2RHl and 2RE2 valves
cannot be opened.
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EMERGENCY CORE COOLING SYSTEMS 
 
ECCS SUBSYSTEMS - Tavg < 350°F 
 
LIMITING CONDITION FOR OPERATION         
 
3.5.3  As a minimum, one ECCS subsystem comprised of the following shall be OPERABLE: 
 

a. One OPERABLE centrifugal charging pump# and associated flow path capable of 
taking suction from the refueling water storage tank and transferring suction to 
the residual heat removal pump discharge piping and; 

 
1. Discharging into each Reactor Coolant System (RCS) cold leg. 
 

b. One OPERABLE residual heat removal pump and associated residual heat 
removal heat exchanger and flow path capable of taking suction from the 
refueling water storage tank on a safety injection signal and transferring suction 
to the containment sump during the recirculation phase of operation and; 

 
1. Discharging into each RCS cold leg, and; upon manual initiation, 
 
2. Discharging into two RCS hot legs. 

 
APPLICABILITY: MODE 4. 
 
ACTION: 

 
a. With no ECCS subsystem OPERABLE because of the inoperability of either the 

centrifugal charging pump or the flow path from the refueling water storage tank, 
restore at least one ECCS subsystem to OPERABLE status within 1 hour or be in 
COLD SHUTDOWN within the next 20 hours. 

 
b. With no ECCS subsystem OPERABLE because of the inoperability of either the 

residual heat removal heat exchanger or residual heat removal pump, restore at 
least one ECCS subsystem to OPERABLE status or maintain the Reactor 
Coolant System Tavg less than 350°F by use of alternate heat removal methods. 

 
c. In the event the ECCS is actuated and injects water into the Reactor Coolant 

System, a Special Report shall be prepared and submitted to the Commission 
pursuant to Specification 6.9.2 within 90 days describing the circumstances of 
the actuation and the total accumulated actuation cycles to date.  The current 
value of the usage factor for each affected safety injection nozzle shall be 
provided in this Special Report whenever its value exceeds 0.70. 

 
d. LCO 3.0.4.b is not applicable to ECCS high head subsystem 

 
    
 
# A maximum of one safety injection pump or one centrifugal charging pump shall be 

OPERABLE in MODE 4 when the temperature of one or more of the RCS cold legs is 
less than or equal to the POPS enable temperature specified in the PTLR, Mode 5, or 
Mode 6 when the head is on the reactor vessel. 
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EMERGENCY CORE COOLING SYSTEMS 
 
ECCS SUBSYSTEMS - Tavg < 350°F 
 
SURVEILLANCE REQUIREMENTS          
 
4.5.3.1  The ECCS subsystem shall be demonstrated OPERABLE per applicable Surveillance 
Requirements of 4.5.2. 
 
4.5.3.2  All safety injection pumps and centrifugal charging pumps, except the above required 
OPERABLE pump, shall be demonstrated to be inoperable in accordance with the Surveillance 
Frequency Control Program while in MODE 4 and the temperature of one or more of the RCS 
cold legs is less than or equal to the POPS enable temperature specified in the PTLR, MODE 5, 
or MODE 6 when the head is on the reactor vessel by either of the following methods: 
 

a. By verifying that the motor circuit breakers have been removed from their 
electrical power supply circuits or, 

 
b. By verifying that the pump is in a recirculation flow path and that two independent 

means of preventing RCS injection are utilized. 
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EIVIERGENCY CORE COOLING SYSTEMS  

SEAL INJECTION FLOW 

LIMITING CONDITION FOR OPERATION 

3.5.4 Reactor coolant pump seal injection flow shall be :540 gpm with centrifugal charging pump 
discharge header pressure ~ 2430 psig and the charging flow control valve full open. 

APPLICABILITY: MODES 1,2, and 3 

ACTION: 

With seal injection flow not within the limit, adjust manual seal injection throttle valves to give a 
flow within the limit with the charging pump discharge pressure ~ 2430 psig and the charging 
flow control valve full open within 4 hours, or be in at least HOT STANDBY within the next 
6 hours and in HOT SHUTDOWN within the following 6 hours. 

SURVEILLANCE REQUIREMENTS 

4.5.4 In accordance with the Surveillance Frequency Control Program, verify manual seal 
injection throttle valves are adjusted to give a flow within the limit with centrifugal charging pump 
discharge header pressure ~ 2430 psig, and the charging flow control valve full open. 

The provisions of Specification 4.0.4 are not applicable for entry into Mode 3. This exemption is 
allowed for up to 4 hours after the Reactor Coolant System pressure stabilizes at 
2235 ± 20 psig. 
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EMERGENCY CORE COOLING SYSTEMS 

REFUELING WATER STORAGE TANK 

LIMITING COt;,IDIIION FOR QeERATIQN 

3.5.5 The re.fueling water storage tank {RWST) stiall be OPERABLE with: 

a. A contained volume of:: 3€34,500 gallons of borated water. 

b. A boron concentration of between 2,300 and 2,500 ppm, c)nd 

c. RWST borated water temperature?. 35°F and~ 100°F: 

APPLICABILITY: MODES 1, 2, 3 and 4. 

ACTION: 

a. With the RWST inoperal;>le due to boron concentration or temperature not within 
limits, restore the tank to OPERABLE status within 8 hours or be in at least HOT 
STANDBY within the next 6 hours and in COLD SHUTDOWN within the following 
30 hours. 

b. With the RWST inoperable for reasons other than boron concentration or 
temperature not within limits, restore the tank to OPERABLE status within 1 hour or 
be in at least HOT STANDBY within the next 6. hours and in COLD SHUTDOWN 
within the following 30 hours. 

$URVEILl,ANC,E,.R!;Q.U1REMl;NTS 

4.5.5 The RWST shall be demonstrated OPERABLE: 

a. In accordance with the Surveillance Frequency Control Program by: 

1. Verifying the water level in the tank, and 

2. Verifying the boron concentration of the water. 

b. In accqrdance with the Sl!rveillance Frequency Control Program by verifying the 
RWST temperature when the outside air temperature is< 35°F or> 100°F .. 
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