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BACKGROUND This LCO is applicable only to those units that utilize the centrifugal 

charging pumps for safety injection (SI).  The function of the seal injection 
throttle valves during an accident is similar to the function of the ECCS 
throttle valves in that each restricts flow from the centrifugal charging 
pump header to the Reactor Coolant System (RCS). 

 
The restriction on reactor coolant pump (RCP) seal injection flow limits 
the amount of ECCS flow that would be diverted from the injection path 
following an accident.  This limit is based on safety analysis assumptions 
that are required because RCP seal injection flow is not isolated during 
SI. 

 

 
APPLICABLE All ECCS subsystems are taken credit for in the large break loss of  
SAFETY ANALYSES coolant accident (LOCA) at full power (Ref. 1).  The LOCA analysis 

establishes the minimum flow for the ECCS pumps.  The centrifugal 
charging pumps are also credited in the small break LOCA analysis.  This 
analysis establishes the flow and discharge head at the design point for 
the centrifugal charging pumps.  The steam generator tube rupture and 
main steam line break event analyses also credit the centrifugal charging 
pumps, but do not set the limits on their flow requirements.  Reference to 
these analyses is made in assessing changes to the Seal Injection 
System for evaluation of their effects in relation to the acceptance limits in 
these analyses. 

 

This LCO ensures that seal injection flow of ≤ 40 gpm, with centrifugal 
charging pump operating and charging flow control valve full open, will be 
sufficient for RCP seal integrity but limited so that the ECCS trains will be 
capable of delivering sufficient water to match boiloff rates soon enough 
to minimize uncovering of the core following a large LOCA.  It also 
ensures that the centrifugal charging pumps will deliver sufficient water 
for a small LOCA and sufficient boron to maintain the core subcritical for a 
large LOCA.  For smaller LOCAs, the charging pumps alone deliver 
sufficient fluid to overcome the loss and maintain RCS inventory.  Seal 
injection flow satisfies Criterion 2 of 10 CFR 50.36 (Ref. 2).   
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LCO The intent of the LCO limit on seal injection flow is to make sure that flow 
through the RCP seal water injection line is low enough to ensure that 
sufficient centrifugal charging pump injection flow is directed to the RCS 
via the injection points (Ref. 3). 

 
The LCO is not strictly a flow limit, but rather a flow limit based on a flow 
line resistance.  In order to establish the proper flow line resistance, a 
minimum pressure differential and flow must be known.  The flow line 
resistance is determined by assuming that the RCS pressure is at normal 
operating pressure and that the centrifugal charging pump discharge 
pressure is greater than or equal to the applicable value specified in the 
test acceptance criteria.  Since the test acceptance criteria head curve 
ensures the centrifugal charging pumps are capable of delivering the flow 
assumed in the LOCA analyses, the minimum pressure differential is 
satisfied by verifying the centrifugal charging pump is operating.  A 
reduction in RCS pressure would result in more flow being diverted to the 
RCP seal injection line than at normal operating pressure.  The valve 
settings established at the prescribed minimum pressure differential result 
in a conservative valve position should RCS pressure decrease.  The 
additional modifier of this LCO, the charging flow control valve being full 
open, is required since the valve is designed to fail open unless motive air 
is available.  With the operating pump and control valve position as 
specified by the LCO, a flow limit is established.  It is this flow limit that is 
used in the accident analyses. 

 
The limit on seal injection flow, combined with the minimum pressure 
differential and an open wide condition of the charging flow control valve, 
must be met to render the ECCS OPERABLE.  If these conditions are not 
met, the ECCS flow might not be as much as assumed in the accident 
analyses. 

 

 
APPLICABILITY In MODES 1, 2, and 3, the seal injection flow limit is dictated by ECCS 

flow requirements, which are specified for MODES 1, 2, 3, and 4.  The 
seal injection flow limit is not applicable for MODE 4 and lower, however, 
because high seal injection flow is less critical as a result of the lower 
initial RCS pressure and decay heat removal requirements in these 
MODES.  Therefore, RCP seal injection flow must be limited in 
MODES 1, 2, and 3 to ensure adequate ECCS performance. 

 

 
ACTIONS A.1 
 

With the seal injection flow exceeding its limit, the amount of high head 
safety injection flow available to the RCS may be reduced.  Under this 
Condition, action must be taken to restore the flow to below its limit.  The  
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ACTIONS  (continued) 
 
operator has 4 hours from the time the flow is known to be above the limit 
to correctly position the manual valves and thus be in compliance with the 
accident analysis.  The Completion Time minimizes the potential 
exposure of the plant to a LOCA with insufficient injection flow and 
provides a reasonable time to restore seal injection flow within limits.  
This time is conservative with respect to the Completion Times of other 
ECCS LCOs; it is based on operating experience and is sufficient for 
taking corrective actions by operations personnel. 

 
 

B.1 and B.2 
 

When the Required Actions cannot be completed within the required 
Completion Time, a controlled shutdown must be initiated.  The 
Completion Time of 6 hours for reaching MODE 3 from MODE 1 is a 
reasonable time for a controlled shutdown, based on operating 
experience and normal cooldown rates, and does not challenge plant 
safety systems or operators.  Continuing the plant shutdown begun in 
Required Action B.1, an additional 6 hours is a reasonable time, based on 
operating experience and normal cooldown rates, to reach MODE 4, 
where this LCO is no longer applicable. 

 

 
SURVEILLANCE SR  3.5.5.1 
REQUIREMENTS 

Verification that the manual seal injection throttle valves are adjusted to 
give a flow within the limit ensures that proper manual seal injection 
throttle valve position, and hence, proper seal injection flow, is 
maintained.   The Surveillance Frequency is based on operating 
experience, equipment reliability, and plant risk and is controlled under 
the Surveillance Frequency Control Program. 
 
As noted, the Surveillance is required to be performed within 4 hours after 
the RCS pressure has stabilized within a ± 20 psig range of normal 
operating pressure.  The RCS pressure requirement is specified since 
this configuration will produce the required pressure conditions necessary 
to assure that the manual valves are set correctly.  The exception is 
limited to 4 hours to ensure that the Surveillance is timely. 

 
 



Seal Injection Flow 
B 3.5.5 

 
BASES 

 

 

 
McGuire Units 1 and 2 B 3.5.5-4 Revision No. 115 

REFERENCES 1. UFSAR, Chapter 6 and Chapter 15. 
 

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

3. 10 CFR 50.46. 
 
 
 


