
 

 
McGuire Units 1 and 2 B 3.9.6-1 Revision No. 115 

 RHR and Coolant Circulation−Low Water Level 
 B 3.9.6 
 
 
B 3.9  REFUELING OPERATIONS 
 

B 3.9.6  Residual Heat Removal (RHR) and Coolant Circulation−Low Water Level 
 
 
BASES 

 
BACKGROUND The purpose of the RHR System in MODE 6 is to remove decay heat and 

sensible heat from the Reactor Coolant System (RCS), as required by 
GDC 34, to provide mixing of borated coolant, and to prevent boron 
stratification (Ref. 1).  Heat is removed from the RCS by circulating 
reactor coolant through the RHR heat exchangers where the heat is 
transferred to the Component Cooling Water System.  The coolant is then 
returned to the RCS via the RCS cold leg(s).  Operation of the RHR 
System for normal cooldown decay heat removal is manually 
accomplished from the control room.  The heat removal rate is adjusted 
by controlling the flow of reactor coolant and component cooling water 
through the RHR heat exchanger(s).  Mixing of the reactor coolant is 
maintained by this continuous circulation of reactor coolant through the 
RHR System. 

 

 

APPLICABLE If the reactor coolant temperature is not maintained below 200°F, boiling  
SAFETY ANALYSES of the reactor coolant could result.  This could lead to a loss of coolant in 

the reactor vessel.  Additionally, boiling of the reactor coolant could lead 
to a reduction in boron concentration in the coolant due to the boron 
plating out on components near the areas of the boiling activity.  The loss 
of reactor coolant and the reduction of boron concentration in the reactor 
coolant will eventually challenge the integrity of the fuel cladding, which is 
a fission product barrier.  Two trains of the RHR System are required to 
be OPERABLE, and one train in operation, in order to prevent this 
challenge. 

 
The RHR System satisfies Criterion 4 of 10 CFR 50.36 (Ref. 2). 

 

 
LCO In MODE 6, with the water level < 23 ft above the top of the reactor vessel 

flange, both RHR loops must be OPERABLE. 
Additionally, one loop of RHR must be in operation in order to provide: 

 
a. Removal of decay heat; 

 
b. Mixing of borated coolant to minimize the possibility of criticality; and 

 
c. Indication of reactor coolant temperature. 
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LCO (continued) 
 

An OPERABLE RHR loop consists of an RHR pump, a heat exchanger, 
valves, piping, instruments and controls to ensure an OPERABLE flow 
path and to determine the low end temperature.  The flow path starts in 
one of the RCS hot legs and is returned to the RCS cold legs.  The 
operability of the operating RHR train and the supporting heat sink is 
dependent on the ability to maintain the desired RCS temperature. 

 
Both RHR pumps may be aligned to the Refueling Water Storage Tank to 
support filling the refueling cavity or for performance of required testing. 

 

 
APPLICABILITY Two RHR loops are required to be OPERABLE, and one RHR loop must 

be in operation in MODE 6, with the water level < 23 ft above the top of 
the reactor vessel flange, to provide decay heat removal.  Requirements 
for the RHR System in other MODES are covered by LCOs in 
Section 3.4, Reactor Coolant System (RCS), and Section 3.5, Emergency 
Core Cooling Systems (ECCS).  RHR loop requirements in MODE 6 with 

the water level ≥ 23 ft are located in LCO 3.9.5, "Residual Heat Removal 

(RHR) and Coolant Circulation−High Water Level."  
 

 
ACTIONS A.1 and A.2 
 

If less than the required number of RHR loops are OPERABLE, action 
shall be immediately initiated and continued until the RHR loop is restored 

to OPERABLE status and to operation or until ≥ 23 ft of water level is 
established above the reactor vessel flange.  When the water level is 

≥ 23 ft above the reactor vessel flange, the Applicability changes to that of 
LCO 3.9.5, and only one RHR loop is required to be OPERABLE and in 
operation.  An immediate Completion Time is necessary for an operator 
to initiate corrective actions. 

 
 

B.1 
 

If no RHR loop is in operation, there will be no forced circulation to 
provide mixing to establish uniform boron concentrations.  Suspending 
positive reactivity additions that could result in failure to meet the 
minimum boron concentration limit is required to assure continued safe 
operation.  Introduction of coolant inventory must be from sources that 
have a boron concentration greater than that which would be required in 
the RCS for minimum refueling boron concentration.  This may result in 
an overall reduction in RCS boron concentration, but provides acceptable 
margin to maintaining subcritical operation. 
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ACTIONS (continued) 
 
B.2 

 
If no RHR loop is in operation, actions shall be initiated immediately, and 
continued, to restore one RHR loop to operation.  Since the unit is in 
Conditions A and B concurrently, the restoration of two OPERABLE RHR 
loops and one operating RHR loop should be accomplished expeditiously. 

 
 

B.3 
 

If no RHR loop is in operation, all containment penetrations providing direct 
access from the containment atmosphere to the outside atmosphere must 
be closed within 4 hours.  With the RHR loop requirements not met, the 
potential exists for the coolant to boil and release radioactive gas to the 
containment atmosphere.  Closing containment penetrations that are open 
to the outside atmosphere ensures that dose limits are not exceeded.  The 
Completion Time of 4 hours is appropriate for the majority of time during 
refueling operations, based on time to coolant boiling, since water level is 
not routinely maintained at low levels. 

 

 
SURVEILLANCE SR  3.9.6.1 
REQUIREMENTS 

This Surveillance demonstrates that one RHR loop is in operation and 
circulating reactor coolant.  The flow rate is determined by the flow rate 
necessary to provide sufficient decay heat removal capability, prevent 
vortexing in the suction of the RHR pumps, and to prevent thermal and 
boron stratification in the core.  The RCS temperature is determined to 
ensure the appropriate decay heat removal is maintained.  In addition, 
during operation of the RHR loop with the water level in the vicinity of the 
reactor vessel nozzles, the RHR pump suction requirements must be met.  
The Surveillance Frequency is based on operating experience, equipment 
reliability, and plant risk and is controlled under the Surveillance 
Frequency Control Program.   
 

 
SR  3.9.6.2 

 
Verification that the required pump is OPERABLE ensures that an 
additional RCS or RHR pump can be placed in operation, if needed, to 
maintain decay heat removal and reactor coolant circulation.  Verification 
is performed by verifying proper breaker alignment and power available to 
the required pump.  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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REFERENCES 1. UFSAR, Section 5.5.7. 
 

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


