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B 3.4  REACTOR COOLANT SYSTEM (RCS) 
 
B 3.4.11  Pressurizer Power Operated Relief Valves (PORVs) 
 
 
BASES 

 
BACKGROUND The pressurizer is equipped with two types of devices for pressure relief:  

pressurizer safety valves and PORVs.  The PORVs are air operated 
valves that are controlled to open at a specific set pressure when the 
pressurizer pressure increases and close when the pressurizer pressure 
decreases.  The PORVs may also be manually operated from the control 
room. 

 
Block valves, which are normally open, are located between the 
pressurizer and the PORVs.  The block valves are used to isolate the 
PORVs in case of excessive leakage or a stuck open PORV.  Block valve 
closure is accomplished manually using controls in the control room.  A 
stuck open PORV is, in effect, a small break loss of coolant accident 
(LOCA).  As such, block valve closure terminates the RCS 
depressurization and coolant inventory loss. 

 
The PORVs and their associated block valves may be used by plant 
operators to depressurize the RCS to recover from certain transients if 
normal pressurizer spray is not available.  Additionally, the series 
arrangement of the PORVs and their block valves permit performance of 
surveillances on the valves during power operation. 

 
The PORVs may also be used for feed and bleed core cooling in the case 
of multiple equipment failure events that are not within the design basis, 
such as a total loss of feedwater. 

 
The PORVs, their block valves, and their controls are powered from the 
vital buses that normally receive power from offsite power sources, but 
are also capable of being powered from emergency power sources in the 
event of a loss of offsite power.  Three PORVs and their associated block 
valves are powered from two separate safety trains (Ref. 1). 

 
The plant has three PORVs, each having a relief capacity of 210,000 lb/hr 
at 2335 psig.  The functional design of the PORVs is based on 
maintaining pressure below the Pressurizer Pressure—High reactor trip 
setpoint following a step reduction of 50% of full load with steam dump.  
In addition, the PORVs minimize challenges to the pressurizer safety 
valves and also may be used for low temperature overpressure protection 
(LTOP).  See LCO 3.4.12, "Low Temperature Overpressure Protection 
(LTOP) System." 
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APPLICABLE Plant operators employ the PORVs to depressurize the RCS in response 
SAFETY ANALYSES to certain plant transients if normal pressurizer spray is not available.  For 

the Steam Generator Tube Rupture (SGTR) event, the safety analysis 
assumes that manual operator actions are required to mitigate the event.  
A loss of offsite power is assumed to accompany the event, and thus, 
normal pressurizer spray is unavailable to reduce RCS pressure.  The 
PORVs are assumed to be used for manual RCS depressurization, which 
is one of the steps performed to equalize the primary and secondary 
pressures in order to terminate the primary to secondary break flow and 
the radioactive releases from the affected steam generator. 

 
The PORVs are assumed to operate in safety analyses for events that 
result in increasing RCS pressure for which departure from nucleate 
boiling ratio (DNBR) criteria are critical.  By assuming PORV automatic 
actuation, the primary pressure remains below the high pressurizer 
pressure trip setpoint; thus, the DNBR calculation is more conservative.  
Events that assume this condition include uncontrolled bank withdrawal at 
power, uncontrolled bank withdrawal from subcritical, and single rod 
withdrawal at power (Ref. 2). 

 
Pressurizer PORVs satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3). 

 

 
LCO The LCO requires the PORVs and their associated block valves to be 

OPERABLE for manual operation to mitigate the effects associated with 
an SGTR. 

 
By maintaining two PORVs and their associated block valves 
OPERABLE, the single failure criterion is satisfied.  Three PORVs are 
required to be OPERABLE to meet RCS pressure boundary 
requirements.  The block valves are available to isolate the flow path 
through either a failed open PORV or a PORV with excessive leakage.  
Satisfying the LCO helps minimize challenges to fission product barriers. 

 

 
APPLICABILITY In MODES 1, 2, and 3, the PORV and its block valve are required to be 

OPERABLE to limit the potential for a small break LOCA through the flow 
path.  The most likely cause for a PORV small break LOCA is a result of a 
pressure increase transient that causes the PORV to open.  Imbalances 
in the energy output of the core and heat removal by the secondary 
system can cause the RCS pressure to increase to the PORV opening 
setpoint.  The most rapid increases will occur at the higher operating 
power and pressure conditions of MODES 1 and 2.  
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APPLICABILITY  (continued) 
 

Pressure increases are less prominent in MODE 3 because the core input 
energy is reduced, but the RCS pressure is high.  Therefore, the LCO is 
applicable in MODES 1, 2, and 3.  The LCO is not applicable in MODE 4 
when both pressure and core energy are decreased and the pressure 
surges become much less significant.  The PORV setpoint is reduced for 

LTOP in MODES 4 ≤ 300°F, 5, and 6 with the reactor vessel head in 
place.  LCO 3.4.12 addresses the PORV requirements in these MODES. 

 

 
ACTIONS A Note has been added to clarify that all pressurizer PORVs are treated 

as separate entities, each with separate Completion Times (i.e., the 
Completion Time is on a component basis). 

 
A.1 

 
With the PORVs inoperable and capable of being manually cycled, either 
the PORVs must be restored or the flow path isolated within 1 hour.  The 
block valves should be closed but power must be maintained to the 
associated block valves, since removal of power would render the block 
valve inoperable.  Although a PORV may be designated inoperable, it 
may be able to be manually opened and closed, and therefore, able to 
perform its function.  PORV inoperability may be due to seat leakage or 
other causes that do not prevent manual use and do not create a 
possibility for a small break LOCA.  For these reasons, the block valve 
may be closed but the Action requires power be maintained to the valve.  
This Condition is only intended to permit operation of the plant for a 
limited period of time not to exceed the next refueling outage (MODE 6) 
so that maintenance can be performed on the PORVs to eliminate the 
problem condition.  Normally, the PORVs should be available for 
automatic mitigation of overpressure events and should be returned to 
OPERABLE status prior to entering startup (MODE 2). 

 
Quick access to the PORV for pressure control can be made when power 
remains on the closed block valve.  The Completion Time of 1 hour is 
based on plant operating experience that has shown that minor problems 
can be corrected or closure accomplished in this time period. 
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ACTIONS  (continued) 
 

B.1, B.2, and B.3 
 

If one or two PORVs are inoperable and not capable of being manually 
cycled, it must be either restored or isolated by closing the associated 
block valve and removing the power to the associated block valve.  If one 
PORV is inoperable as a result of the Required Action C.2, then Required 
Actions B.1 and B.2 are not applicable.  The Completion Times of 1 hour 
are reasonable, based on challenges to the PORVs during this time 
period, and provide the operator adequate time to correct the situation.  If 
the inoperable valve cannot be restored to OPERABLE status, it must be 
isolated within the specified time.  Because there is one PORV that 
remains OPERABLE, an additional 72 hours is provided to restore an 
additional PORV to OPERABLE status when two PORVs are inoperable.  
If the PORV cannot be restored within this additional time, the plant must 
be brought to a MODE in which the LCO does not apply, as required by 
Condition D. With only one PORV inoperable, operation may continue 
provided Required Actions B.1 and B.2 are met. 

 
 

C.1 and C.2 
 

If one block valve is inoperable, then it is necessary to either restore the 
block valve to OPERABLE status within the Completion Time of 1 hour or 
place the associated PORV in the closed position.  The prime importance 
for the capability to close the block valve is to isolate a stuck open PORV.  
Therefore, if the block valve cannot be restored to OPERABLE status 
within 1 hour, the Required Action is to place the PORV in the closed 
position and remove power from the solenoid to preclude its automatic 
opening for an overpressure event and to avoid the potential for a stuck 
open PORV at a time that the block valve is inoperable.  The actions for 
an inoperable PORV are not entered due to these actions, however, the 
associated PORV is inoperable and must be included in subsequent 
inoperability determinations.  The Completion Time of 1 hour is 
reasonable, based on the small potential for challenges to the system 
during this time period, and provides the operator time to correct the 
situation. 

 
 

D.1 and D.2 
 

If the Required Action of Condition A, B, or C is not met, then the plant 
must be brought to a MODE in which the LCO does not apply.  To 
achieve this status, the plant must be brought to at least MODE 3 within 
6 hours and to MODE 4 within 12 hours.  The allowed Completion Times  
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ACTIONS  (continued) 
 

are reasonable, based on operating experience, to reach the required 
plant conditions from full power conditions in an orderly manner and 
without challenging plant systems.  In MODES 4 and 5, maintaining 
PORV OPERABILITY may be required.  See LCO 3.4.12. 

 
 

E.1, E.2, E.3, and E.4 
 

If three PORVs are inoperable and not capable of being manually cycled, 
it is necessary to either restore at least one valve within the Completion 
Time of 1 hour or isolate the flow path by closing and removing the power 
to the associated block valves.  The Completion Time of 1 hour is 
reasonable, based on the small potential for challenges to the system 
during this time and provides the operator time to correct the situation.  If 
one PORV is restored and two PORVs remain inoperable, then the plant 
will be in Condition B with the time clock started at the original declaration 
of having two PORVs inoperable.  If no PORVs are restored within the 
Completion Time, then the plant must be brought to a MODE in which the 
LCO does not apply.  To achieve this status, the plant must be brought to 
at least MODE 3 within 6 hours and to MODE 4 within 12 hours.  The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full power 
conditions in an orderly manner and without challenging plant systems.  
In MODES 4 and 5, maintaining PORV OPERABILITY may be required.  
See LCO 3.4.12. 

 
 

F.1 and F.2 
 

If two block valves are inoperable, it is necessary to either restore one 
block valve within the Completion Time of 1 hour, or place the associated 
PORVs in the closed position and restore one block valve within 
72 hours.  The Completion Times are reasonable, based on the small 
potential for challenges to the system during this time and provide the 
operator time to correct the situation. 

 
 
 G.1 and G.2 
 

If three block valves are inoperable, it is necessary to place the 
associated PORVs in the closed position and verify the PORVs closed 
within 1 hour and restore at least one block valve within 2 hours.  The 
Completion Times are reasonable, based on the small potential for 
challenges to the system during this time and provide the operator time to 
correct the situation. 
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ACTIONS  (continued) 
 

H.1 and H.2 
 

If the Required Actions of Condition F or G are not met, then the plant 
must be brought to a MODE in which the LCO does not apply.  To 
achieve this status, the plant must be brought to at least MODE 3 within 
6 hours and to MODE 4 within 12 hours.  The allowed Completion Times 
are reasonable, based on operating experience, to reach the required 
plant conditions from full power conditions in an orderly manner and 
without challenging plant systems.  In MODES 4 and 5, maintaining 
PORV OPERABILITY may be required.  See LCO 3.4.12. 

 

 
SURVEILLANCE SR  3.4.11.1 
REQUIREMENTS 

Block valve cycling verifies that the valve(s) can be closed if needed.  The 
Surveillance Frequency is based on operating experience, equipment 
reliability, and plant risk and is controlled under the Surveillance 
Frequency Control Program.  If the block valve is closed to isolate a 
PORV that is capable of being manually cycled, the OPERABILITY of the 
block valve is of importance, because opening the block valve is 
necessary to permit the PORV to be used for manual control of reactor 
pressure.  If the block valve is closed to isolate an otherwise inoperable 
PORV, the maximum Completion Time to restore the PORV and open the 
block valve is 72 hours.  Furthermore, these test requirements would be 
completed by the reopening of a recently closed block valve upon 
restoration of the PORV to OPERABLE status (i.e., completion of the 
Required Actions fulfills the SR). 

 
The Note modifies this SR by stating that it is not required to be met with 
the block valve closed, in accordance with the Required Action of this 
LCO. 

 
 

SR  3.4.11.2 
 

SR 3.4.11.2 requires a complete cycle of each PORV.  Operating a 
PORV through one complete cycle ensures that the PORV can be 
manually actuated for mitigation of an SGTR.  The Surveillance 
Frequency is based on operating experience, equipment reliability, and 
plant risk and is controlled under the Surveillance Frequency Control 
Program. 
 
The SR is modified by a Note which states that the SR is required to be 
performed in MODE 3 or 4 when the temperature of the RCS cold legs is 

> 300°F consistent with Generic Letter 90-06 (Ref. 5). 
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SURVEILLANCE REQUIREMENTS  (continued) 
 
 SR  3.4.11.3 
 

The Surveillance demonstrates that the emergency nitrogen supply can 
be provided and is performed by transferring power from normal air 
supply to emergency nitrogen supply and cycling the valves.  The 
Surveillance Frequency is based on operating experience, equipment 
reliability, and plant risk and is controlled under the Surveillance 
Frequency Control Program. 
 

 

 
REFERENCES 1. Regulatory Guide 1.32, February 1977. 
 

2. UFSAR, Section 15.4. 
 

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii). 
 

4. ASME Code for Operation and Maintenance of Nuclear Power 
Plants. 

 
5. Resolution of Generic Issue 70, "Power-Operated Relief Valve and 

Block Valve Reliability," and Generic Issue 94, "Additional Low-
Temperature Overpressure Protection for Light-Water Reactors," 
Pursuant to 10 CFR 50.54(f) (Generic Letter 90-06). 

 
 


