
REACTOR COOLANT SYSTEM

3/4.4.2 SAFETY VALVES

SAFETY VALVES - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.4.2.1 A minimum of one pressurizer code safety valve shall be OPERABLE* 

with a lift setting of 2485 psig ± 3%.**,*** 

APPLICABILITY: Mode 4 and 5 

ACTION: 

With no pressurizer code safety valve OPERABLE, immediately suspend all 
operations involving positive reactivity changes and place an OPERABLE RHR 
loop into operation in the shutdown cooling mode.

SURVEILLANCE REQUIREMENTS

4.4.2.1 No additional Surveillance Requirements other than those required by 
Specification 4.0.5.  

* While in Mode 5, an equivalent size vent pathway may be used provided that 

the vent pathway is not isolated or sealed.  

** The lift setting pressure shall correspond to ambient conditions of the 
valve at nominal operating temperature and pressure.  

*** Following testing the lift setting shall be reset to within + 1%.
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3/4.4 REACTOR COOLANT SYSTEM

3/4.4.2 SAFETY VALVES 

SAFETY VALVES - OPERATING 

LIMITING CONDITION FOR OPERATION

3.4.2.2 All pressurizer code safety valve shall be OPERABLE with a lift 

setting of 2485 psig ± 3%.*,** 

APPLICABILITY: MODES 1, 2 and 3.  

ACTION: 
With one pressurizer code safety valve inoperable, either restore the 

inoperable valve to OPERABLE status within 15 minutes, or be in HOT SHUTDOWN 

within 12 hours.  

SURVEILLANCE REQUIREMENTS

4.4.2.2 No additional Surveillance Requirements other than those required by 

Specification 4.0.5 

The lift setting pressure shall correspond to ambient conditions of the 

valve at nominal operating temperature and pressure.

** Following testing the lift setting shall be reset to within + 1%.  
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3/4.7 PLANT SYSTEMS 

3/4.7.1 TURBINE CYCLE 

SAFETY VALVES 

LIMITING CONDITION FOR OPERATION 

3.7.1.1 All main steam line code safety valves (MSSVs) associated with each 

steam generator shall be OPERABLE.  

APPLICABILITY: MODES 1, 2 and 3.  

ACTION: 

a. With one or two main steam line code safety valves inoperable in 

one or more steam generators, operation in Modes 1, 2 and 3 may 

proceed provided, that within 4 hours, either the inoperable valve 

is restored to OPERABLE status or reduce power to less than or 

equal to the applicable percent of RATED THERMAL POWER per Table 

3.7-1; otherwise, be in at least HOT STANDBY within the next 6 

hours and in COLD SHUTDOWN within the following 30 hours.  

b. With three main steam line code safety valves inoperable in one or 

more steam generators, operation in Modes 1, 2 and 3 may proceed 
provided, that within 4 hours, either the inoperable valves are 

restored to OPERABLE status or reduce power to less than or equal 

to the applicable percent of RATED THERMAL POWER per Table 3.7-1 

and within 36 hours, reduce the Power Range Neutron Flux High trip 

setpoint to less than or equal to the RATED THERMAL POWER per 

Table 3.7-1; otherwise, be in at least HOT STANDBY within the next 

6 hours and in COLD SHUTDOWN within the following 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.7.1.1 Verify each required MSSV lift setpoint per Table 4.7-1. No 

additional Surveillance Requirements other than those required by 

Specification 4.0.5.  
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TABLE 3.7-1 

MAXIMUM ALLOWABLE POWER 

WITH INOPERABLE STEAM LINE SAFETY VALVES

Maximum Number of Inoperable Safety 

Valves on Any Operating Steam Generator 

1

2

3

Maximum Allowable 
(Percent of RATED

Power* 
THERMAL POWER)

87 

59 

39

*The values do not provide any allowance for calorimetric error.

Amendment No. 244
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TABLE 4.7-1 

STEAM LINE SAFETY VALVES PER LOOP

LIFT 
SETTING (± 3%)*

VALVE NUMBER

Loop C 

13MS11 

13MS12 

13MS13 

13MS14 

13MS15

Loop D 

14MS11 

14MS12 

14MS13 

14MS14 

14MS15

1125 

1120 

1110 

1100 

1070

psig 

psig 

psig 

psig 

psig

ORIFICE SIZE 
(sq. inches) 

16.0 

16.0 

16.0 

16.0 

16.0

*Following testing the lift setting shall be reset to within ± 1%.

Amendment No. 2 4 4

a.  

b.  

C.  

d.  

e.

Loop A 

11MS11 

llMS12 

1IMS13 

llMS14 

1IMS15

Loop B 

12MS11 

12MS12 

12MS13 

12MS14 

12MS15
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.2 SAFETY VALVES 

The pressurizer code safety valves operate to prevent the RCS from being 

pressurized above its Safety Limit of 2735 psig. Each safety valve is designed 

to relieve 420,000 pounds per hour of saturated steam at the valve setpoint.  

The relief capacity of a single safety valve is adequate to relieve any 

overpressure condition which could occur during shutdown. In the event that no 

safety valves are OPERABLE, an operating RHR loop, connected to the RCS, 

provides overpressure relief capability and will prevent RCS 
overpressurization. In addition, the Overpressure Protection System provides a 

diverse means of protection against RCS overpressurization at low temperature.  
While in Mode 5 the safety valve requirement may be met by establishing a vent 

path of equivalent relieving capacity when no code safety valves are OPERABLE.  

During operation, all pressurizer code safety valves must be OPERABLE to 

prevent the RCS from being pressurized above its safety limit of 2735 psig.  

The combined relief capacity of all of these valves is greater than the 

maximum surge rate resulting from a complete loss of load assuming no reactor 

trip until the first Reactor Protective System trip setpoint is reached (i.e., 

no credit is taken for a direct reactor trip on the loss of load) and also 
assuming no operation of the power operated relief valves or steam dump 
valves.  

Demonstration of the safety valves lift settings will occur only during 

shutdown and will be performed in accordance with the provisions of Section XI 

of the ASME Boiler and Pressure Code.  

Surveillance testing allows a ± 3% lift setpoint tolerance. However, to 

allow for drift during subsequent operation, the valves must be reset to 
within ± 1% of the lift setpoint following testing.  

3/4.4.3 RELIEF VALVES 

The OPERABILITY of the PORVs and block valves is determined on the basis of 

their being capable of performing the following functions: 

A. Manual control of PORVs to control reactor coolant system pressure. This 
is a function that is used for the steam generator tube rupture accident 
and for plant shutdown.  

B. Automatic control of PORVs to control reactor coolant system pressure.  
This is a function that reduces challenges to the code safety valves for 

overpressurization events, including an inadvertent actuation of the 
Safety Injection System.  

C. Maintaining the integrity of the reactor coolant pressure boundary. This 

is a function that is related to controlling identified leakage and 
ensuring the ability to detect unidentified reactor coolant pressure 
boundary leakage.
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REACTOR COOLANT SYSTEM

3/4.4.2 SAFETY VALVES 

SAFETY VALVES - S HUT DOWN

LIMITING CONDITION FOR OPERATION

3.4.2 A minimum of one pressurizer code safety valve shall be OPERABLE* 
with a lift setting of 2485 psig ± 3%.**,***

APPLICABILITY: Mode 4 and 5 

ACTION: 

With no pressurizer code safety valve OPERABLE, immediately suspend all 
operations involving positive reactivity changes and place an OPERABLE RHR 
loop into operation in the shutdown cooling mode.

SURVEILLANCE REQUIREMENTS

4.4.2.1 No additional Surveillance Requirements other than those required 
by Specification 4.0.5.

While in Mode 5, an equivalent size vent pathway may be used provided 
that the vent pathway is not isolated or sealed.  

** The lift setting pressure shall correspond to ambient conditions of the 
valve at nominal operating temperature and pressure.  

Following testing the lift setting shall be reset to within ± 1%.

Amendment No. 225
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REACTOR COOLANT SYSTEM

3/4.4.3 SAFETY VALVES - OPERATING

LIMITING CONDITION FOR OPERATION 

3.4.3 All pressurizer code safety valves shall be OPERABLE with a lift 

setting of 2485 psig ± 3%.*,** 

APPLICABILITY: MODES 1, 2 and 3.  

ACTION: 

With one pressurizer code safety valve inoperable, either restore the 

inoperable valve to OPERABLE status within 15 minutes or be in HOT SHUTDOWN 

within 12 hours.

SURVEILLANCE REQUIREMENTS 

4.4.3 No additional Surveillance Requirements other than those required by 

Specification 4.0.5.  

The lift setting pressure shall correspond to ambient conditions of the 

valve at nominal operating temperature and pressure.  

**- Following testing the lift setting shall be reset to + 1%.

Amendment No. 225
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3/4.7 PLANT SYSTEMS 

3/4.7.1 TURBINE CYCLE 

SAFETY VALVES 

LIMITING CONDITION FOR OPERATION 

3.7.1.1 All main steam line code safety valves (MSSVs) associated with each 

steam generator shall be OPERABLE with lift settings as specified in 
Table 3.7-4.  

APPLICABILITY: MODES 1, 2 and 3.  

ACTION: 

a. With one or two main steam line code safety valves inoperable in 
one or more steam generators, operation in Modes 1, 2 and 3 may 

proceed provided, that within 4 hours, either the inoperable valve 
is restored to OPERABLE status or reduce power to less than or 

equal to the applicable percent of RATED THERMAL POWER per Table 
3.7-1; otherwise, be in at least HOT STANDBY within the next 6 
hours and in COLD SHUTDOWN within the following 30 hours.  

b. With three main steam line code safety valves inoperable in one or 
more steam generators, operation in Modes 1, 2 and 3 may proceed 
provided, that within 4 hours, either the inoperable valves are 

restored to OPERABLE status or reduce power to less than or equal 
to the applicable percent of RATED THERMAL POWER per Table 3.7-1 

and within 36 hours, reduce the Power Range Neutron Flux High trip 

setpoint to less than or equal to the RATED THERMAL POWER per 
Table 3.7-1; otherwise, be in at least HOT STANDBY within the next 

6 hours and in COLD SHUTDOWN within the following 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.7.1.1 Verify each required MSSV lift setpoint per Table 3.7-4. No 
additional Surveillance Requirements other than those required by 
Specification 4.0.5.
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TABLE 3.7-1 

MAXIMUM ALLOWABLE POWER WITH INOPERABLE 
STEAM LINE SAFETY VALVES

Maximum Number of Inoperable Safety 
Valves on Any Operating Steam Generator

Maximum Allowable 
(Percent of RATED

1

2 

3

Power* 
THERMAL POWER)

87 

59 

39

The values do not provide any allowance for calorimetric error.
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TABLE 3.7-4 

STEAM LINE SAFETY VALVES PER LOOP

VALVE NUMBER 

Loop A 

a. 21MS11 

b. 21MS12 

c. 21MS13 

d. 21MS14 

e. 21MS15

LIFT SETTING (± 3%)* ORIFICE SIZE 
(sq. inches)

Loop B 

22MS11 

22MS12 

22MS13 

22MS14 

22MS15

Loop C 

23MS11 

23MS12 

23MS13 

23MS14 

23MS15

Loop D 

24MS11 

24MS12 

24MS13 

24MS14 

24MS15

1125 

1120 

1110 

1100 

1070

psig 

psig 

psig 

psig 

psig

16.0 

16.0 

16.0 

16.0 

16.0

Following testing the lift setting shall be reset to within ± 1%.

Amendment No. 2 2 5
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REACTOR COOLANT SYSTEM

BASES 

3/4.4.2 and 3/4.4.3 SAFETY VALVES 

The pressurizer code safety valves operate to prevent the RCS from being 
pressurized above its Safety Limit of 2735 psig. Each safety valve is 
designed to relieve 420,000 pounds per hour of saturated steam at the valve 
setpoint. The relief capacity of a single safety valve is adequate to relieve 
any overpressure condition which could occur during shutdown. In the event 
that no safety valves are OPERABLE, an operating RHR loop, connected to the 
RCS, provides overpressure relief capability and will prevent RCS 
overpressurization. In addition, the Overpressure Protection System provides 
a diverse means of protection against RCS overpressurization at low 
temperature. While in Mode 5 the safety valve requirement may be met by 
establishing a vent path of equivalent relieving capacity when no code safety 
valves are OPERABLE.  

During operation, all pressurizer code safety valves must be OPERABLE to 
prevent the RCS from being pressurized above its safety limit of 2735 psig.  
The combined relief capacity of all of these valves is greater than the 
maximum surge rate resulting from a complete loss of load assuming no reactor 
trip until the first Reactor Protective System trip setpoint is reached (i.e., 
no credit is taken for a direct reactor trip on the loss of load) and also 
assuming no operation of the power operated relief valves or steam dump 
valves.  

Demonstration of the safety valves lift settings will occur only during 
shutdown and will be performed in accordance with the provisions of Section XI 
of the ASME Boiler and Pressure Code.  

Surveillance testing allows a ± 3% lift setpoint tolerance. However, to 
allow for drift during subsequent operation, the valves must be reset to 
within ± 1% of the lift setpoint following testing.  

3/4.4.4 PRESSURIZER 

The limit on the maximum water volume in the pressurizer assures that the 
parameter is maintained within the normal steady-state envelope of operation 
assumed in the SAR. The limit is consistent with the initial SAR assumptions.  

The 12 hour periodic surveillance is sufficient to ensure that the parameter 
is restored to within its limit following expected transient operation. The 
maximum water volume also ensures that a steam bubble is formed and thus the 
RCS is not a hydraulically solid system. The requirement that a minimum 
number of pressurizer heaters be OPERABLE enhances the capability of the plant 
to control RCS pressure and establish natural circulation.  

3/4.4.5 RELIEF VALVES 

The OPERABILITY of the PORVs and block valves is determined on the basis 
of their being capable of performing the following functions: 

A. Manual control of PORVs to control reactor coolant system pressure.  
This is a function that is used for the steam generator tube rupture 
accident and for plant shutdown.
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3/4.7 PLANT SYSTEMS 

BASES 

3/4.7.1 TURBINE CYCLE 

3/4.7.1.1 SAFETY VALVES 

The OPERABILITY of the main steam line code safety valves ensures that 

the secondary system pressure will be limited to within 110% of its design 

pressure of 1085 psig during the most severe anticipated system operational 

transient. The MSSVs also provide protection against overpressurization of 

the Reactor Coolant Pressure Boundary by providing a heat sink for the removal 

of energy from the Reactor Coolant System if the preferred heat sink is not 

available. The maximum relieving capacity is associated with a turbine trip 

from 100% RATED THERMAL POWER coincident with an assumed loss of condenser 

heat sink (i.e., no steam bypass to the condenser).  

The specified valve lift settings and relieving capacities are in 

accordance with the requirements of Section III of the ASME Boiler and 

Pressure Code, 1971 Edition. The total relieving capacity for all valves on 

all of the steam lines is 16.66 x 106 lbs/hr which is 110.4% of the maximum 

calculated steam flow of 15.08 x 106 lbs/hr at 100% RATED THERMAL POWER. A 

minimum of 2 OPERABLE safety valves per OPERABLE steam generator ensures that 

sufficient relieving capacity is available for the allowable THERMAL POWER 

restriction in Table 3.7-2.  

STARTUP and/or POWER OPERATION is allowable with inoperable safety valves 

within the limitations of the ACTION requirements on the basis of the 

reduction in secondary steam flow associated with the required reduction of 

RATED THERMAL POWER. The acceptable power level (in percent RATED THERMAL 

POWER) for operation with inoperable safety valves was determined by 

performing explicit transient analysis.  

The events that challenge the relief capacity of the safety valves are 

those resulting in decreased heat removal capability. In this category of 

events, a loss of external electrical load and/or turbine trip is the limiting 

anticipated operational occurrence. A series of cases was analyzed for this 

transient covering up to two inoperable safety valves on each steam generator.  

The results of these cases were used to determine a maximum thermal power 

level from which the event could be initiated without exceeding the primary 

and secondary side design pressure limits. Thus, the maximum allowed power 

level as a function of the number of inoperable MSSVs on any steam generator 

is presented in Table 3.7-1. Note that the power level values presented on 

this table are the direct inputs into the transient analysis cases and do not 

include any allowance for calorimetric error. Actual power level reductions 

must include calorimetric uncertainty and other allowances for operating 

margin as deemed necessary.  

Specific accident analyses for RCCA Bank Withdrawal at Power scenarios 

demonstrate that adequate safety valve relief capacity exist with up to two 

inoperable safety relief valves on each steam generator. These cases 

demonstrate that the reactor trip on OTDT along with the relief from the 

available main steam safety valves is sufficient to meet secondary side 

pressurization limits.
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PLANT SYSTEMS 

BASES 

For three inoperable main steam safety valves in one or more steam 
generators, thermal reactor power must be reduced in conjunction with a 
reduction in the Power Range Neutron Flux High trip setpoint to prevent 
overpressurization of the main steam system.  

The transient analysis assumes that the MSSVs will start to open at the 
lift setpoint with 3% allowance for setpoint tolerance. In addition, the 
analysis accounts for accumulation by including a 5 psi ramp for the valve to 
reach its fully open position. Inoperable MSSVs are assumed to be those with 
the lowest lift setting. Surveillance testing as covered in Table 3.7-4 

allows a ± 3% lift setpoint tolerance. However, to allow for drift during 

subsequent operation, the valves must be reset to within ± 1% of the lift 
setpoint following testing.  

3/4.7.1.2 AUXILIARY FEEDWATER SYSTEM 

The OPERABILITY of the auxiliary feedwater system ensures that the 
Reactor Coolant System can be cooled down to less than 350 F from normal 
operating conditions in the event of a total loss of offsite power.  

Verifying that each Auxiliary Feedwater (AFW) pump's developed head at 
the flow test point is greater than or equal to the required minimum developed 
head ensures that the AFW pump performance has not degraded during the cycle, 
and that the assumption made in the accident analysis remain valid. Flow and 
differential head are normal tests of centrifugal pump performance required by 
Section XI of the ASME Code. Because it is undesirable to introduce cold AFW 
into the steam generators while operating, the test is performed on 
recirculation flow. This test confirms one point on the pump design curve 
(head vs flow curve), and is indicative of pump performance. Inservice 
testing confirms pump operability, trends performance and detects incipient 
failures by indication of pump performance.  

The flow path to each steam generator is ensured by maintaining all 
manual maintenance valves locked open. A spool piece consisting of a length 
of pipe may be used as an equivalent to a locked open manual valve. The 
manual valves in the flow path are: 2AF1, 21AF3, 22AF3, 23AF3, 21AF10, 22AF10, 
23AF10, 24AF10, 21AF20, 22AF20, 23AF20, 24AF20, 21AF22, 22AF22, 23AF22, 
24AF22, 21AF86, 22AF86, 23AF86, and 24AF86.  

3/4.7.1.3 AUXILIARY FEED STORAGE TANK 

The OPERABILITY of the auxiliary feed storage tank with the minimum water 
volume ensures that sufficient water is available to maintain the RCS at HOT 
STANDBY conditions for 8 hours with steam discharge to the atmosphere 
concurrent with total loss of offsite power. 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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