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BASES 

 
BACKGROUND This LCO is based upon meeting several major considerations before the 

reactor can be made critical and while the reactor is critical. 
 

The first consideration is moderator temperature coefficient (MTC), 
LCO 3.1.3, "Moderator Temperature Coefficient (MTC)."  In the transient 
and accident analyses, the MTC is assumed to be in a range from slightly 
positive to negative and the operating temperature is assumed to be 
within the nominal operating envelope while the reactor is critical.  The 
LCO on minimum temperature for criticality helps ensure the plant is 
operated consistent with these assumptions. 

 
The second consideration is the protective instrumentation.  Because 
certain protective instrumentation (e.g., excore neutron detectors) can be 
affected by moderator temperature, a temperature value within the 
nominal operating envelope is chosen to ensure proper indication and 
response while the reactor is critical. 

 
The third consideration is the pressurizer operating characteristics.  The 
transient and accident analyses assume that the pressurizer is within its 
normal startup and operating range (i.e., saturated conditions and steam 
bubble present).  It is also assumed that the RCS temperature is within its 
normal expected range for startup and power operation.  Since the 
density of the water, and hence the response of the pressurizer to 
transients, depends upon the initial temperature of the moderator, a 
minimum value for moderator temperature within the nominal operating 
envelope is chosen. 

 
The fourth consideration is that the reactor vessel is above its minimum 
nil ductility reference temperature when the reactor is critical. 

 

 
APPLICABLE Although the RCS minimum temperature for criticality is not itself 
SAFETY ANALYSES an initial condition assumed in Design Basis Accidents (DBAs), the 

closely aligned temperature for hot zero power (HZP) is a process 
variable that is an initial condition of DBAs, such as the rod cluster control 
assembly (RCCA) withdrawal, RCCA ejection, and main steam line break 
accidents performed at zero power that either assumes the failure of, or 
presents a challenge to, the integrity of a fission product barrier. 
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APPLICABLE SAFETY ANALYSES  (continued) 
 

All low power safety analyses assume initial RCS loop temperatures 

≥ the HZP temperature of 557°F (Ref. 1).  The minimum temperature 

for criticality limitation provides a small band, 6°F, for critical operation 
below HZP.  This band allows critical operation below HZP during 
plant startup and does not adversely affect any safety analyses since 
the MTC is not significantly affected by the small temperature 
difference between HZP and the minimum temperature for criticality. 

 
The RCS minimum temperature for criticality satisfies Criterion 2 of 10 
CFR 50.36 (Ref. 2).  

 

 
LCO Compliance with the LCO ensures that the reactor will not be made or 

maintained critical (keff ≥ 1.0) at a temperature less than a small band 
below the HZP temperature, which is assumed in the safety analysis.  
Failure to meet the requirements of this LCO may produce initial 
conditions inconsistent with the initial conditions assumed in the 
safety analysis. 

 

 

APPLICABILITY In MODE 1 and MODE 2 with keff ≥ 1.0, LCO 3.4.2 is applicable since 

the reactor can only be critical (keff ≥ 1.0) in these MODES. 
 

The special test exception of LCO 3.1.8, "PHYSICS TESTS 

Exceptions," permits PHYSICS TESTS to be performed at ≤ 5% RTP 
with RCS loop average temperatures slightly lower than normally 
allowed so that fundamental nuclear characteristics of the core can be 
verified.  In order for nuclear characteristics to be accurately 
measured, it may be necessary to operate outside the normal 
restrictions of this LCO.  For example, to measure the MTC at 
beginning of cycle, it is necessary to allow RCS loop average 
temperatures to fall below Tno load, which may cause RCS loop 
average temperatures to fall below the temperature limit of this LCO. 

 

 
ACTIONS A.1 
 

If the parameters that are outside the limit cannot be restored, 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 MODE 2 with keff 
< 1.0 within 30 minutes.  Rapid reactor shutdown can be readily and 
practically achieved within a 30 minute period.  The allowed time is 
reasonable, based on operating experience, to reach MODE 2 with keff 
< 1.0 in an orderly manner and without challenging plant systems. 
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SURVEILLANCE SR  3.4.2.1 
REQUIREMENTS 

RCS loop average temperature is required to be verified at or above 

551°F every 30 minutes when Tavg - Tref deviation alarm not reset and 

any RCS loop Tavg < 561°F.   
 

The Note modifies the SR.  When any RCS loop average temperature 

is < 561°F and the Tavg - Tref deviation alarm is alarming or inoperable, 
RCS loop average temperatures could fall below the LCO requirement 
without additional warning.  The SR to verify RCS loop average 
temperatures every 30 minutes is frequent enough to prevent the 
inadvertent violation of the LCO. 

 

 
REFERENCES 1. UFSAR, Section 15. 
 

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


