
REACTIVITY CONTROL SYSTEMS 

3/4.1.2 BORATION SYSTEMS 

FLOW PATHS - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.1 As a minimum, one of the following boron injection flow paths shall be OPERABLE: 

a. A flow path from the boric acid tanks via a boric acid transfer pump and a 
charging pump to the Reactor Coolant System if the boric acid storage system is 
OPERABLE, per Specification 3.1.2.6a while in MODE 4, or per Specification 
3.1.2.5a while in MODE 5 or 6, or 

b. A flow path from the refueling water storage tank via a charging pump to the 
Reactor Coolant System if the refueling water storage tank is OPERABLE per 
Specification 3.5.5 while in MODE 4, or per Specification 3.1.2.5b while in MODE 
5 or 6. 

APPLICABILITY: MODES 4, 5 and 6. 

ACTION: 

With none of the above flow paths OPERABLE, suspend all operations involving CORE 
ALTERATIONS or positive reactivity changes until at least one injection path is restored to 
OPERABLE status. 

SURVEILLANCE REQUIREMENTS 

4.1.2.1 At least one of the above required flow paths shall be demonstrated OPERABLE: 

a. When the boric acid tank is a required water source, by verifying in accordance · 
with the Surveillance Frequency Control Program that: 

(1) The flow path from the boric acid tank to the boric acid transfer pump, the 
boric acid transfer pump, and the recirculation path from the boric acid 
transfer pump to the boric acid tank is~ 63°F, and 

(2) The flow path between the boric acid transfer pump recirculation line to 
the charging pump suction line is~ 50°F, 

b. In accordance with the Surveillance Frequency Control Program by 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. 
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REACTIVITY CONTROL SYSTEMS 

FLOW PATHS - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.2 At least two of the following three boron injection flow paths shall be OPERABLE: 

a. A flow path from the boric acid tanks via a boric acid transfer pump and a 
charging pump to the Reactor Coolant System. 

b. Two flow paths from the refueling water storage tank via charging pumps to the 
Reactor Coolant System. 

APPLICABILITY: MODES 1, 2 and 3. 

ACTION: 

With only one of the above required boron injection flow paths to the Reactor Coolant System 
OPERABLE, restore at least two boron injection flow paths to the Reactor Coolant System to 
OPERABLE status within 72 hours or be in at least HOT STANDBY and borated to a 
SHUTDOWN MARGIN equivalent to at least 1 % delta klk at 200°F within the next 6 hours; 
restore at least two flow paths to OPERABLE status within the next 7 days or be in COLD 
SHUTDOWN within the next 30 hours. 

4.1.2.2 Each of the above required flow paths shall be demonstrated OPERABLE: 

a. 	 By verifying in accordance with the Surveillance Frequency Control Program that: 

(1) 	 The flow path from the boric acid tank to the boric acid transfer pump and 
from the recirculation line back to the boric acid tank is ~ 63°F, and 

(2) 	 The flow path between the boric acid tank recirculation line to the 
charging pump suction line is ~ 50°F, 

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

c. 	 In accordance with the Surveillance Frequency Control Program during shutdown 
by verifying that each automatic valve in the flow path actuates to its correct 
position on a safety injection test signal. 

d. 	 In accordance with the Surveillance Frequency Control Program by verifying that 
the flow path required by Specification 3.1.2.2.a delivers at least 33 gpm to the 
Reactor Coolant System. 
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REACTIVITY CONTROL SYSTEMS 
 
CHARGING PUMP - SHUTDOWN 
 
LIMITING CONDITION FOR OPERATION         
 
3.1.2.3  At least one charging pump in the boron injection flow path required by Specification 
3.1.2.1 shall be OPERABLE.# 
 
APPLICABILITY: MODES 4, 5 and 6. 
 
ACTION: 
 
With no charging pump OPERABLE, suspend all operations involving CORE ALTERATIONS or 
positive reactivity changes until one charging pump is restored to OPERABLE status. 
 
 
SURVEILLANCE REQUIREMENTS          
 
4.1.2.3  No additional Surveillance Requirements other than those required by the INSERVICE 
TESTING PROGRAM. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
# A maximum of one centrifugal charging pump shall be OPERABLE while 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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REACTIVITY CONTROL SYSTEMS 

CHARGING PUMPS - OPERATING 

LIMITING CONDlIION FOR OPERATION 

3.1.2 .4 At I.east 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 leas\ .1 % delta k/k at 200°F within the next 6 hours; restore .at least tw9 charging 
pumps to OPERABLE status within the. next 7 days or be in COLD SHUTDOWN within the next 
30 hours. 

SURVEILLANCE REQUIREMENTS 

4.1.2.4 No additional _Surveillance Requirements other than those required by the INSERVICE 
TESTING PROGRAM. 
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REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.5 As a minimum, one of the following borated water sources shall be OPERABLE: 

a. 	 A boric acid storage system with: 

1. 	 A minimum contained volume of 2,600 gallons, 
2. 	 Between 6,560 and 6,990 ppm of boron, and 
3. 	 A minimum solution temperature of 63°F. 

b. 	 The refueling water storage tank with: 

1. 	 A minimum contained volume of 37,000 gallons, 
2. 	 A minimum boron concentration of 2,300 ppm, and 
3. A minimum solution temperature of 35°F. 

APPLICABILITY: MODES 5 and 6. 

ACTION: 

With no borated water source OPERABLE, suspend all operations involving CORE 
ALTERATIONS or positive reactivity changes until at least one borated water source is restored 
to OPERABLE status. 

SURVEILLANCE REQUIREMENTS 

4.1.2.5 The above required borated water source shall be demonstrated OPERABLE: 

a. 	 For the boric acid storage system, when it is the source of borated water in 
accordance with the Surveillance Frequency Control Program by: 

1. 	 Verifying the boron concentration of the water, 
2. 	 Verifying the water level of the tank, and 
3. 	 Verifying the boric acid storage tank solution temperature when it is the 

source of borated water. 

b. 	 For the refueling water storage tank by: 

1. 	 Verifying the boron concentration in accordance with the Surveillance 
Frequency Control Program, 

2. 	 Verifying the borated water volume in accordance with the Surveillance 
Frequency Control Program, and 

3. 	 Verifying the solution temperature in accordance with the Surveillance 
Frequency Control Program, when it is the source of borated water and 
the outside air temperature is less than 35°F. 
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REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES-OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.6 As a minimum, the following borated water source(s) shall be OPERABLE as required by 
Specifications 3.1.2.1 and 3.1 .2.2: 

a. A boric acid storage system with: 

1. A contained volume of borated water in accordance with figure 3.1-2, 
2. A Boron concentration in accordance with Figure 3.1-2, and 
3. A minimum solution temperature of 63°F. 

b. The refueling water storage tank per Specification 3.5.5 

APPLICABILITY: MODES 1, 2, 3 and 4. 

ACTION: 

a. With the boric acid storage system inoperable and being used as one of the above 
required borated water sources, restore the storage system to OPERABLE status within 
72 hours or be in at least HOT STANDBY within the next 6 hours and borated to a 
SHUTDOWN MARGIN equivalent to at least 1% delta k/k at 200°F; restore the boric acid 
storage system to OPERABLE status within the next 7 days or be in COLD SHUTDOWN 
within the next 30 hours. 

b. With the refueling water storage tank inoperable, perform the Action in Specification 
3.5.5. 

SURVEILLANCE REQUIREMENTS 

4.1.2.6 Each borated water source shall be demonstrated OPERABLE: 

a. For the boric acid storage system, when it is the source of borated water in accordance 
with the Surveillance Frequency Control Program by: 

1. Verifying the boron concentration in each water source. 
2. Verifying the water level of each water source, and 
3. Verifying the boric acid storage system solution temperature. 

b. For the refueling water storage tank per Surveillance Requirement 4.5.5. 
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BORIC ACID TANK CONTENTS
BASED ON RWST CONCENTRATION
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