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B 3.6  CONTAINMENT SYSTEMS 
 
B 3.6.11  Air Return System (ARS) 
 
 
BASES 

 
BACKGROUND The ARS is designed to assure the rapid return of air from the upper to 

the lower containment compartment after the initial blowdown following a 
Design Basis Accident (DBA).  The return of this air to the lower 
compartment and subsequent recirculation back up through the ice 
condenser assists in cooling the containment atmosphere and limiting 
post accident pressure and temperature in containment to less than 
design values.  Limiting pressure and temperature reduces the release of 
fission product radioactivity from containment to the environment in the 
event of a DBA.  The ARS also promotes hydrogen dilution by mixing the 
hydrogen with containment atmosphere and distributing throughout the 
containment. 

 
The ARS consists of two separate trains of equal capacity, each capable 
of meeting the design bases.  Each train includes a 100% capacity air 
return fan and associated motor operated damper in the fan discharge 
line to the containment lower compartment.  The damper acts as a barrier 
between the upper and lower compartments to prevent reverse flow 
which would bypass the ice condenser.  The damper is normally closed 
and remains closed throughout the initial blowdown following a postulated 
high energy line break.  The damper motor is actuated several seconds 
after the containment pressure high-high setpoint is reached and a start 
permissive from the Containment Pressure Control System is present.  A 
backdraft damper is also provided at the discharge of each fan to serve 
as a check damper on the non-operating train.  Each train is powered 
from a separate Engineered Safety Features (ESF) bus. 

 
The ARS fans are automatically started by the containment pressure 
high-high signal 9 ± 1 minutes after the containment pressure reaches the 
pressure setpoint and a start permissive from the Containment Pressure 
Control System is present.  Initially during a design basis accident LOCA 
or HELB, natural circulation forces steam and air flow from lower 
containment through the ice condenser to upper containment.  Hydrogen 
accumulation is not a major concern, and adequate mixing of the 
containment atmosphere occurs.  Therefore, the ARS fans are not 
required until approximately 10 minutes after the design basis accident.  
The fan start time delay allows the upper and lower containment pressure 
to equalize and reduce the differential pressure.
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BACKGROUND  (continued) 
 
After starting, the fans displace air from the upper compartment to the 
lower compartment, thereby returning the air that was displaced by the 
high energy line break blowdown from the lower compartment and 
equalizing pressures throughout containment.  After discharge into the 
lower  compartment, air flows with steam produced by residual heat 
through the ice condenser doors into the ice condenser compartment  
where the steam portion of the flow is condensed.  The air flow returns to 
the upper compartment through the top deck doors in the upper portion of 
the ice condenser compartment.  The ARS fans operate continuously 
after actuation, circulating air through the containment volume.  When the 
containment pressure falls below a predetermined value, the ARS fans 
are automatically de-energized.  Thereafter, the fans are automatically 
cycled on and off if necessary to control any additional containment 
pressure transients. 

 
The ARS also functions, after all the ice has melted, to circulate any 
steam still entering the lower compartment to the upper compartment 
where the Containment Spray System can cool it. 

 
The ARS is an ESF system.  It is designed to ensure that the heat 
removal capability required during the post accident period can be 
attained.  The operation of the ARS, in conjunction with the ice bed, the 
Containment Spray System, and the Residual Heat Removal (RHR) 
System spray, provides the required heat removal capability to limit post 
accident conditions to less than the containment design values. 
 
In response to NRC Bulletin 2003-01, "Potential Impact of Debris 
Blockage on Emergency Sump Recirculation at Pressurized Water 
Reactors," McGuire has the option of starting one air return fan at a 
containment pressure of 1 psig during certain small break LOCA 
(SBLOCA) transient events.   
 

 
APPLICABLE The limiting DBAs considered relative to containment temperature and 
SAFETY ANALYSES and pressure are the loss of coolant accident (LOCA) and the steam line 

break (SLB).  The LOCA and SLB are analyzed using computer codes 
designed to predict the resultant containment pressure and temperature 
transients.  DBAs are assumed not to occur simultaneously or 
consecutively.  The postulated DBAs are analyzed, in regard to ESF 
systems, assuming the loss of one ESF bus, which is the worst case 
single active failure and results in one train each of the Containment 
Spray System, RHR System, and ARS being inoperable (Ref. 1).  The 
DBA analyses show that the maximum peak containment pressure results 
from the LOCA analysis and is calculated to be less than the containment 
design pressure.    
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APPLICABLE SAFETY ANALYSES  (continued) 
 
 For certain aspects of transient accident analyses, maximizing the 

calculated containment pressure is not conservative.  In particular, the 
cooling effectiveness of the Emergency Core Cooling System during the 
core reflood phase of a LOCA analysis increases with increasing 
containment backpressure.  For these calculations, the containment 
backpressure is calculated in a manner designed to conservatively 
minimize, rather than maximize, the calculated transient containment 
pressures, in accordance with 10 CFR 50, Appendix K (Ref. 2). 
 
The analysis for minimum internal containment pressure (i.e., maximum 
external differential containment pressure) assumes inadvertent 
simultaneous actuation of both the ARS and the Containment Spray 
System. 

 
The modeled ARS actuation from the containment analysis is based upon 
a response time associated with exceeding the containment pressure 
High-High signal setpoint to achieving full ARS air flow.  A delayed 
response time initiation provides conservative analyses of peak 
calculated containment temperature and pressure responses.  The ARS 
total response time of 600 seconds includes signal delays. 
 
The ARS satisfies Criterion 3 of 10 CFR 50.36 (Ref. 3). 

 

 

LCO In the event of a DBA, one train of the ARS is required to provide the 
minimum air recirculation for heat removal assumed in the safety 
analyses.  To ensure this requirement is met, two trains of the ARS must 
be OPERABLE.  This will ensure that at least one train will operate, 
assuming the worst case single failure occurs, which is in the ESF power 
supply. 

 
 

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in containment 
pressure and temperature requiring the operation of the ARS.  Therefore, 
the LCO is applicable in MODES 1, 2, 3, and 4. 

 
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 ARS is not required to be OPERABLE in these 
MODES. 
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ACTIONS A.1 
 

If one of the required trains of the ARS is inoperable, it must be restored 
to OPERABLE status within 72 hours.  The 72 hour Completion Time was 
developed taking into account the redundant flow of the OPERABLE ARS 
train and the low probability of a DBA occurring in this period. 
 

 B.1 and B.2 
 

If the ARS train 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 MODE 3 within 6 hours and to MODE 5 within 
36 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. 

 

 
SURVEILLANCE SR  3.6.11.1 
REQUIREMENTS 

Verifying that each ARS fan starts on an actual or simulated actuation 

signal, after a delay ≥ 8.0 minutes and ≤ 10.0 minutes, and operates for 

≥ 15 minutes is sufficient to ensure that all fans are OPERABLE and that 
all associated controls and time delays are functioning properly.  It also 
ensures that blockage, fan and/or motor failure, or excessive vibration 
can be detected for corrective action.  The Surveillance Frequency is 
based on operating experience, equipment reliability, and plant risk and is 
controlled under the Surveillance Frequency Control Program. 
 

 
 SR  3.6.11.2 
 

Verifying ARS fan motor current to be at rated speed with the return air 
dampers closed confirms one operating condition of the fan.  This test is 
indicative of overall fan motor performance.  Such inservice tests confirm 
component OPERABILITY, trend performance, and detect incipient 
failures by indicating abnormal performance.  The Surveillance Frequency 
is based on operating experience, equipment reliability, and plant risk and 
is controlled under the Surveillance Frequency Control Program. 

 
 

SR  3.6.11.3 
 

Verifying the OPERABILITY of the return air damper provides assurance 
that the proper flow path will exist when the fan is started.  This 
surveillance also tests the circuitry, including time delays, to ensure the 
system operates properly.  The Surveillance Frequency is based on  
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SURVEILLANCE REQUIREMENTS  (continued) 
 

operating experience, equipment reliability, and plant risk and is 
controlled under the Surveillance Frequency Control Program. 

 
 

SR  3.6.11.4 and SR  3.6.11.5 
 

Verifying the OPERABILITY of the check damper in the air return fan 
discharge line to the containment lower compartment provides assurance 
that the proper flow path will exist when the fan is started and that reverse 
flow can not occur when the fan is not operating.   The Surveillance 
Frequency is based on operating experience, equipment reliability, and 
plant risk and is controlled under the Surveillance Frequency Control 
Program. 
 

 
 

SR  3.6.11.6 and SR  3.6.11.7 
 

These SRs require verification that each ARS motor operated damper 
opens or is prevented from opening and each ARS fan is allowed to start 
or is prevented from starting upon receipt of Containment Pressure 
Control System start permissive and terminate signals.  The CPCS is 
described in the Bases for LCO 3.3.2, "ESFAS."  The Surveillance 
Frequency is based on operating experience, equipment reliability, and 
plant risk and is controlled under the Surveillance Frequency Control 
Program. 
 

 

 
REFERENCES 1. UFSAR, Section 6.2. 
 

2. 10 CFR 50, Appendix K. 
 

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


