
 

3/4.6 CONTAINMENT SYSTEMS 
 
BASES             
 
3/4.6.1 PRIMARY CONTAINMENT 
 
3/4 6.1.1 CONTAINMENT INTEGRITY 
 
 Primary CONTAINMENT INTEGRITY ensures that the release of radioactive materials 
from the containment atmosphere will be restricted to those leakage paths and associated leak 
rates assumed in the accident analyses.  This restriction, in conjunction with the leakage rate 
limitation, will limit the site boundary radiation doses to within the limits of 10 CFR 100 during 
accident conditions. 
 
 The purpose of this surveillance requirement (4.6.1.1a) is not to perform any testing or 
valve manipulations, but to verify that containment isolation valves capable of being mispositioned 
are in their proper safety position (closed).   
 
 Valves and blind flanges in high radiation areas may be verified by use of administrative 
controls.  Allowing the use of administrative means to verify compliance with the surveillance 
requirement for these valves is acceptable based on the limited access to these areas in Modes 1, 
2, 3, and 4 for ALARA reasons.  Therefore, the probability of misalignment of these containment 
isolation valves, once they have been verified in the proper position, is small.  
 

Use of administrative means to verify position of valves and blind flanges that are locked, 
sealed or otherwise secured is acceptable for Surveillance Requirement 4.6.1.1.a.  Allowing 
verification by administrative means is considered acceptable, since the function of locking, 
sealing, or securing components is to ensure that these devices are not inadvertently 
repositioned.  Therefore, the probability of misalignment of these components, once they have 
been verified to be in the proper position, is low. 
 

The service water accumulator vessel and discharge valves function to maintain water 
filled, subcooled fluid conditions in the containment fan coil unit (CFCU) cooling loops during 
accident conditions.  The service water accumulator vessel and discharge valves were installed 
to address the Generic Letter 96-06 issues of column separation waterhammer and two phase 
flow during an accident involving a loss of offsite power.  The operability of each service water 
accumulator vessel and discharge valve is required to ensure the integrity of containment 
penetrations associated with the containment fan coil units during accident conditions.  If a 
service water accumulator vessel does not meet the vessel surveillance requirements, or if the 
discharge valve response time does not meet design acceptance criteria when tested in 
accordance with procedures, the containment integrity requirements of the CFCU cooling loops 
exclusively supplied by the inoperable accumulator vessel or discharge valve are not met.  
Limiting Condition for Operation 3.6.1.1 is applicable, and the cooling loops for the two CFCU’s 
exclusively supplied by the inoperable accumulator are to be removed from service and isolated 
to maintain containment integrity. 
 
3/4 6.1.2 CONTAINMENT LEAKAGE 
 
 The limitations on containment leakage rates ensure that the total containment leakage 
volume will not exceed the value assumed in the accident analyses at the peak accident 
pressure Pa.  As an added conservatism, the measured overall integrated leakage rate (Type A 
test) is further limited to less than or equal to 0.75 La or less than or equal to 0.75 Lt, as 
applicable, during performance of the periodic test to account for possible degradation of the 
containment leakage barriers between leakage tests. 
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 The surveillance testing for measuring leakage rates are consistent with the 
Containment Leakage Rate Testing Program. 
 
3/4.6.1.3 CONTAINMENT AIR LOCKS 
 

Containment air locks form part of the containment pressure boundary and provide a means 
for personnel access during all MODES of operation. 
 

Each air lock is nominally a right circular cylinder, 10 feet in diameter, with a door at each 
end.  The doors are interlocked during normal operation to prevent simultaneous opening.   
 
During periods when containment is not required to be OPERABLE, the door interlock 
mechanism may be disabled, allowing both doors of an air lock to remain open for extended 
periods when frequent containment entry is necessary.  Each air lock door has been designed 
and tested to certify its ability to withstand a pressure in excess of the maximum expected 
pressure following a Design Basis Accident (DBA) in containment.  As such, closure of a single 
door supports containment OPERABILITY.  Each of the doors contains double gasketed seals 
and local leakage rate testing capability to ensure pressure integrity.  To effect a leak tight seal, 
the air lock design uses pressure-seated doors (i.e., an increase in containment internal 
pressure results in increased sealing force on each door). 
 
 Each personnel air lock is provided with limit switches on both doors that provide control 
room indication of door position.  Additionally, control room indication is provided to alert the 
operator whenever an air lock door interlock mechanism is defeated.  
 
 The containment air locks form part of the containment pressure boundary.  As such, air 
lock integrity and leak tightness is essential for maintaining the containment leakage rate within 
limit in the event of a DBA.  Not maintaining air lock integrity or leak tightness may result in a 
leakage rate in excess of that assumed in the unit safety analysis.  
 
 The DBAs that result in a release of radioactive material within containment are a loss of 
coolant accident and a rod ejection accident.  In the analysis of each of these accidents, it is 
assumed that containment is OPERABLE such that release of fission products to the 
environment is controlled by the rate of containment leakage.  The containment was designed 
with an allowable leakage rate of 0.1% of containment air weight per day.  This leakage rate is 
defined in 10CRF50, Appendix J as La = 0.1% of containment air weight per day, the maximum 
allowable containment leakage rate at the calculated peak containment internal pressure  
Pa = 47.0 psig following a DBA.  The allowable leakage rate forms the basis for the acceptance 
criteria imposed on the surveillance requirements associated with the air locks.  
 
 Each containment air lock forms part of the containment pressure boundary.  As part of 
the containment, the air lock safety function is related to control of the containment leakage rate 
resulting from DBA.  Thus, each air lock’s structural integrity and leak tightness are essential to 
the successful mitigation of such an event.  
 
 Each air lock is required to be OPERABLE.  For the air lock to be considered 
OPERABLE, the air lock interlock mechanism must be OPERABLE, the air lock must be in 
compliance with the Type B air lock leakage test, and both air lock doors must be OPERABLE.  
The interlock allows only one air lock door of an air lock to be opened at one time.  This 
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provision ensures that a gross breach of containment does not exist when containment is 
required to be OPERABLE.  Closure of a single door in each air lock is sufficient to provide a 
leak tight barrier following postulated events.  Nevertheless, both doors are kept closed when 
the air lock is not being used for normal entry into and exit from containment.  
 

In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive material to 
containment.  In MODES 5 and 6, the probability and consequences of these events are 
reduced due to the pressure and temperature limitations of these MODES.  Therefore, the 
containment air locks are not required in MODE 5 to prevent leakage of radioactive material 
from containment.  The requirements for the containment air locks during MODE 6 are 
addressed in LCO 3.9.4, “Containment Building Penetrations”.  
 

The ACTIONS are modified by five notes.  Note (1) allows entry and exit to perform 
repairs on the affected air lock component.  If the outer door is inoperable, then it may be easily 
accessed for most repairs.  It is preferred that the air lock be accessed from inside primary 
containment by entering through the other OPERABLE air lock.  However, if this is not 
practicable, or if repairs on either door must be performed from the barrel side of the door then it 
is permissible to enter the air lock through the OPERABLE door, which means there is a short 
time during which the containment boundary is not intact (during access through the 
OPERABLE door).  The ability to open the OPERABLE door, even if it means the containment 
boundary is temporarily not intact, is acceptable due to the low probability of an event that could 
pressurize the containment during the short time in which the OPERABLE door is expected to 
be open.  After each entry and exit, the OPERABLE door must be immediately closed.  If 
ALARA conditions permit, entry and exit should be via an OPERABLE air lock. 
 

Note (2) adds clarification that separate condition entry is allowed for each air lock.  This 
is acceptable, since the required ACTIONS provide appropriate compensatory measures for 
each inoperable air lock.  Complying with the Required Actions may allow for continued 
operation.  A subsequent inoperable air lock is governed by condition entry for that air lock. 
 

Notes (3) and (4) ensure that only the required ACTIONS and associated completion 
times of condition c. are required if both doors in the same air lock are inoperable.  With both 
doors in the same air lock inoperable, an OPERABLE door is not available to be closed.  
Required ACTIONS c.1 and c.2 are the appropriate remedial actions. The exception of these 
Notes does not affect tracking the completion time from the initial entry into condition a., only the 
requirement to comply with the required ACTIONS. 
 
 In the event the air lock leakage results in exceeding the overall containment leakage 
rate, Note (5) directs entry into the applicable Conditions and required ACTIONS of LCO 3.6.1, 
“Primary Containment”.   
 

With one air lock door in one or more containment air locks inoperable, the OPERABLE 
door must be verified closed (ACTION a.1) in each affected containment air lock.  This ensures 
that a leak tight containment barrier is maintained by the use of an OPERABLE air lock door.  
This ACTION must be completed within 1 hour.  The specified time period is consistent with the 
ACTIONS of LCO 3.6.1.1 that requires that containment be restored to OPERABLE status 
within 1 hour. OPERABILITY of the air lock interlock is not required to support the 
OPERABILITY of an air lock door. 
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In addition, the affected air lock penetration must be isolated by locking closed the 
OPERABLE air lock door within the 24 hour completion time (ACTION a.2).  The 24 hour 
completion time is reasonable for locking the OPERABLE air lock door, considering the 
OPERABLE door of the affected air lock is being maintained closed. 
 

Required ACTION a.3 verifies that an air lock with an inoperable door has been isolated 
by the use of a locked and closed OPERABLE air lock door.  This ensures that an acceptable 
containment leakage boundary is maintained.  The completion time of once per 31 days is 
based on engineering judgement and is considered adequate in view of the low likelihood of a 
locked door being mispositioned and other administrative controls.  
 

ACTION a.3 allows the use of the air lock for entry and exit for 7 days under 
administrative controls if both air locks have an inoperable door.  This 7-day restriction begins 
when the second air lock is discovered to be inoperable.   
 
Containment entry may be required on a periodic basis to perform Technical Specification 
Surveillances and required ACTIONS, as well as other activities on equipment inside 
containment that are required by Technical Specifications or activities on equipment that 
support Technical Specification required equipment. This Note is not intended to preclude 
performing other activities (i.e., non-Technical Specification required activities) if the 
containment is entered, using the inoperable air lock, to perform an allowed entry listed above.  
This allowance is acceptable due to the low probability of an event that could pressurize the 
containment during the short time that the OPERABLE door is expected to be open. 
 

Because of ALARA considerations, ACTION a.3 also allows air lock doors located in 
high radiation areas to be verified locked closed by use of administrative means.  Allowing 
verification by administrative means is considered acceptable, since access to these areas is 
typically restricted.  Therefore, the probability of misalignment of the door, once it has been 
verified to be in the proper position, is small.   
 

With an air lock interlock mechanism inoperable in one or more air locks, the required 
ACTIONS and associated completion times are consistent with those specified in Condition a.  
In addition, ACTION b.3 allows entry into and exit from containment under the control of a 
dedicated individual stationed at the air lock to ensure that only one door is opened at a time 
(i.e., the individual performs the function of the interlock).  In addition, ACTION b.3 allows air 
lock doors located in high radiation areas to be verified locked closed by use of administrative 
means. 
 
 ACTION c.1 requires that with one or more air locks inoperable for reasons other than 
those described in condition a. or b., action must be initiated immediately to evaluate previous 
combined leakage rates using current air lock test results.  An evaluation is acceptable, since it 
is overly conservative to immediately declare the containment inoperable if both doors in an air 
lock have failed a seal test or if the overall air lock leakage is not within limits.  In many 
instances (e.g., only one seal per door has failed), containment remains OPERABLE, yet only 1 
hour (per LCO 3.6.1.1) would be provided to restore the air lock door to OPERABLE status prior 
to requiring plant shutdown.  In addition, even with both doors failing the seal test, the overall 
containment leakage rate can still be within limits. 
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Required ACTION c.2 requires that one door in the affected containment air lock must 
be verified to be closed within the 1 hour completion time.  This specified time period is 
consistent with the ACTIONS of LCO 3.6.1.1, which requires that containment be restored to 
OPERABLE status within 1 hour. 
 

Additionally, the affected air lock(s) must be restored to OPERABLE status within the 24 
hour completion time.  This completion time begins at the time that the air lock is discovered to 
be inoperable.  The specified time period is considered reasonable for restoring an inoperable 
air lock to OPERABLE status, assuming that at least one door is maintained closed in each 
affected air lock. 
 

If the inoperable containment air lock cannot be restored to OPERABLE status within the 
required completion time, 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 Hot Standby within 6 hours 
and to Cold Shutdown within the following 30 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. 
 
Maintaining containment airlocks OPERABLE requires compliance with the leakage rate test 
requirements of 10CFR50, Appendix J, as modified by approved exemptions.  This Surveillance 
Requirement reflects the leakage rate testing requirements with regard to air lock leakage (Type 
B leakage tests). The acceptance criteria were established during initial air lock and 
containment OPERABILITY testing.  The periodic testing requirements verify that the air lock 
leakage does not exceed the allowed fraction of the overall containment leakage rate.  The 
frequency is required by Appendix J, as modified by approved exemptions.  Thus, the provision 
of Specification 4.0.2 (which allows frequency extensions) does not apply. 
 

The air lock interlock is designed to prevent simultaneous opening of both doors in a 
single air lock.  Since both the inner and outer doors of an air lock are designed to withstand the 
maximum expected post accident containment pressure, closure of either door will support 
containment OPERABILITY.  Thus, the door interlock feature supports containment 
OPERABILITY while the air lock is being used for personnel transit in and out of the 
containment.  Periodic testing of this interlock demonstrates that the interlock will function as 
designed and that simultaneous opening of the inner and outer doors will not inadvertently 
occur.  The Surveillance Frequency is based on operating experience, equipment reliability, and 
plant risk and is controlled under the Surveillance Frequency Control Program. 
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3/4.6.1.4  INTERNAL PRESSURE 
 
     The limitations on containment internal pressure ensure that:  1) the  
containment structure is prevented from exceeding its design negative pressure differential with 
respect to the outside atmosphere of 3.5 psig, and 2) the containment peak pressure does not 
exceed the design pressure of 47 psig during the limiting pipe break conditions.  The pipe 
breaks considered are LOCA and steam line breaks. 
 
     The limit of 0.3 psig for initial positive containment pressure is consistent with the accident 
analyses initial conditions.  
 
     The maximum peak pressure expected to be obtained from a LOCA or steam line break 
event is  47 psig.  
 
3/4.6.1.5  AIR TEMPERATURE 
 
     The limitations on containment average air temperature ensure that the overall containment 
average air temperature does not exceed the initial temperature condition assumed in the 
accident analysis for a LOCA or steam line break.  In order to determine the containment 
average air temperature, an average is calculated using measurements taken at locations within 
containment selected to provide a representative sample of the overall containment 
atmosphere. 
 
3/4.6.1.6  CONTAINMENT STRUCTURAL INTEGRITY 
 
     This limitation ensures that the structural integrity of the containment will be maintained 
comparable to the original design standards for the life of the facility.  Structural integrity is 
required to ensure that the containment will withstand the design pressure.  The visual 
inspections of the concrete and liner and the Type A leakage test, both in accordance with the 
Containment Leakage Rate Testing Program, are sufficient to demonstrate this capability. 
 
 
(Note that the elements of 3/4.6.1.7 were RELOCATED to 3/4 6.3 by LCR S06-06) 
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3/4.6.2  DEPRESSURIZATION AND COOLING SYSTEMS 
3/4.6.2.1  CONTAINMENT SPRAY SYSTEM 

 
The OPERABILITY of the containment spray system, when operated in conjunction  
with the Containment Cooling System, ensures that containment depressurization and cooling 
capability will be available in the event of a LOCA.  The pressure reduction and resultant lower 
containment leakage rate are consistent with the assumptions used in the accident analyses.  

 
The containment spray system also provides a mechanism for removing iodine from the 
containment atmosphere and therefore the time requirements for restoring an inoperable spray 
system to OPERABLE status have been maintained consistent with that assigned other 
inoperable ESF equipment.  

 
Normal plant operation and maintenance practices are not expected to trigger surveillance 
requirement 4.6.2.1.d.  Only an unanticipated circumstance would initiate this surveillance, such 
as inadvertent spray actuation, a major configuration change, or a loss of foreign material  
control when working within the affected boundary of the system.  If an activity occurred that 
presents the potential of creating nozzle blockage, an evaluation would be performed by the 
engineering organization to determine if the amount of nozzle blockage would impact the 
required design capabilities of the containment spray system. If the evaluation determines that 
the containment spray system would continue to perform its design basis function, then 
performance of the air or smoke flow test would not be required.  If the evaluation cannot 
conclusively determine the impact to the containment spray system, then the air or smoke flow 
test would be performed to determine if any nozzle blockage has occurred.   

 
3/4.6.2.2  SPRAY ADDITIVE SYSTEM 

 
The OPERABILITY of the spray additive system ensures that sufficient NaOH is added to the 
containment spray in the event of a LOCA.  The limits on NaOH volume and concentration, 
ensure that 1) the iodine removal efficiency of the spray water is maintained because of the 
increase in pH value, and 2) corrosion effects on components within containment are minimized.  
The contained water volume limit includes an allowance for water not usable because of tank 
discharge line location or other physical characteristics.  These assumptions are consistent with 
the iodine removal efficiency assumed in the accident analyses.  

 
3/4.6.2.3  CONTAINMENT COOLING SYSTEM 

 
The OPERABILITY of the containment cooling system ensures that adequate heat removal 
capacity is available when operated in conjunction with the containment spray systems during 
post-LOCA conditions. 

 
Five containment fan cooler units (CFCUs) are provided. Two CFCUs are each supplied with 
cooling water from one of the two separate service water headers. One CFCU is supplied from 
both service water headers through normally open isolation valves and check valves from each 
header. Air is drawn into the coolers through the fan and discharged to duct work which 
distributes the cooled air to the various containment compartments and areas. 

 
During normal operation, up to four CFCUs are typically operating. The fans are normally 
operated at high speed with service water supplied to the cooling coils. The CFCUs are 
designed to limit the ambient containment air temperature during normal unit operation to less 
than the limit specified in LCO 3.6.1.5, "Air Temperature."  This temperature limitation ensures 
that the containment temperature does not exceed the initial temperature conditions assumed 
for the DBAs. 
 
In post-accident operation following an actuation signal, the CFCUs are designed to start 
automatically in low speed if not already running. If running in high (normal) speed, the fans 
automatically shift to low speed. The fans are operated at the lower speed during accident 
conditions to prevent motor overload from the higher mass atmosphere. 
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The surveillance requirements for the service water accumulator vessels ensure each tank 
contains sufficient water and nitrogen to maintain water filled, subcooled fluid conditions in three 
containment fan coil unit (CFCU) cooling loops in response to a loss of offsite power, without 
injecting nitrogen converges into the containment fan coil unit loops assuming the most limiting 
single failure.  The surveillance requirement for the discharge valve response time test ensures 
that on a loss of offsite power, each discharge valve actuates to the open position in accordance 
with the design to allow sufficient tank discharge into the CFCU piping to maintain water filled 
subcooled fluid conditions in three CFCU cooling loops, assuming the most limiting single 
failure.  
 
The surveillance requirements for the CFCUs ensure sufficient SWS flow through each 
operating cooler to provide the minimum containment cooling as assumed by the containment 
response analysis for a design-basis LOCA or MSLB event.  The surveillance flow rate is 
selected to ensure adequate heat removal (with no two-phase flow).  The specified surveillance 
flow rate represents the total flow from both the CFCU coils and the CFCU motor-cooler 
 
SR 4.6.2.3.b.2 
Operating each CFCU in low speed for ≥ 15 minutes ensures that all CFCUs are OPERABLE 
and that all associated controls are functioning properly.  It also ensures that blockage, fan or 
motor failure can be detected for corrective action. 
 
SR 4.6.2.3.c.1 
This SR requires verification that each CFCU actuates upon receipt of an actual or simulated 
safety injection signal. 
 
 
3/4.6.3  CONTAINMENT ISOLATION VALVES 

 
The OPERABILITY of the containment isolation valves ensures that the containment 
atmosphere will be isolated from the outside environment in the event of a release of radioactive 
material to the containment atmosphere or pressurization of the containment.  Containment 
isolation within the time limits specified ensures that the release of radioactive material to the 
environment will be consistent with the assumptions used in the analyses for a LOCA. 

 
The opening of locked or sealed closed containment isolation valves (penetration flow paths) on 
an intermittent basis under administrative control includes the following considerations: (1) 
stationing a dedicated individual, who is in constant communication with the control room, at the 
valve controls, (2) instructing this individual to close these valves in an accident situation, and 
(3) assuring that the environmental conditions will not preclude access to close the valves and 
that this action will prevent the release of radioactivity outside the containment. 

 
The main steam isolation valves (MSIVs) fulfill their containment isolation function as remote-
manual containment isolation valves.  The automatic closure of  the MSIVs is not required for 
containment isolation due to having a closed system inside containment.  The remote-manual 
containment isolation function of the MSIVs can be accomplished through either the use of the 
hydraulic operator or when the MSIV has been tested in accordance with surveillance 
requirement 4.7.1.5 the steam assist closure function can be credited. 
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Surveillance Requirement (SR) 4.6.3.3 only applies to the MS7 (Main Steam  
Drain) valves and the MS18 (Main Steam Bypass) valves.  The MS167 (Main Steam Isolation) 
valves are tested for main steam isolation purposes by SR 4.7.1.5.  For containment isolation 
purposes, the MS167s are tested as remote/manual valves  
pursuant to Specification 4.0.5. 

 
The containment purge supply and exhaust isolation valves are required to be closed during 
plant operation since these valves have not been demonstrated capable of closing during a 
LOCA.  Maintaining these valves (or equivalent isolation device) closed during plant operations 
ensures that excessive quantities of radioactive materials will not be released via the 
containment purge system. 

 
A containment purge valve is not a required containment isolation valve when its flow path is 
isolated with a blind flange tested in accordance with SR 4.6.1.2.b.  The inboard valve of both 
the containment purge supply and exhaust penetrations has been replaced with a testable 
double o-ring blind flange.  The blind flange serves as the containment boundary and performs 
the containment integrity function in Modes 1, 2, 3, and 4.  The outboard valve of both the 
containment purge supply and exhaust penetrations performs no containment integrity function 
in MODES 1-4; these valves operate during shutdown for normal system purging and 
containment closure when the blind flanges are removed. 
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