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to measure control rod worth and shutdown margin. For this test, 

the reactor may be critical with all but one high worth rod inserted 

and the part length rods fully withdrawn.  

e. Rod Misalignment Limitations 

This specification defines allowable limits for misaligned rod cluster 

control assemblies. In specifications 3.10.e.1 and 3.10.e.2, the magnitude, 

in steps, of an indicated rod misalignment may be determined by comparison 

of the respective bank demand step counter to the analog individual rod 

position indicator, the rod position as noted on the plant process computer, 

or through the conditioning module output voltage via a correlation of rod 

position vs. voltage.  

1. When reactor power is greater than or equal to 85% of rating the rod 

+ 
cluster control assembly shall be maintained within - 12 steps from 

their respective banks. If a rod cluster control assembly is misaligned 

+ 
from its bank by more than - 12 steps when reactor power is greater than 

or equal to 85%, the rod will be realigned or the core power peaking 

factors shall be determined within 4 hours, and specification 3.10.b 

applied. If peaking factors are not determined within 4 hours, the reactor 

power shall be reduced to less than 85% of rating.  

2. When reactor power is less than 85% of rating, the rod cluster control 

assemblies shall be maintained within - 24 steps from their repsective 

banks. If a rod cluster control assembly is misaligned from its bank 

by more than - 24 steps hwen reactor power is less than 85%, the rod will 

be realigned or the core power peaking factors shall be determined within 

4 hours, and specification 3.10.b applied.  

3. And, in addition to 3.10.e.1 and 3.10.e.2 above, if the misaligned rod 

cluster control assembly is not realigned within 8 hours, the rod shall 

be declared inoperable.
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f. Inoperable Rod Position Indicator Channels 

1. If a rod position indicator channel is out of service, then: 

A. For operation between 50 percent and 100 percent of rating, the 

position of the rod cluster control shall be checked indirectly 

by core instrumentation (excore detector and /or thermocouples.  

and/or movable incore detectors) every shift, or subsequent to 

rod motion exceeding a total displacement of 24 steps, whichever 

occurs first.  

B. During operation below 50 percent of rating, no special 

monitoring is required.  

2. Not more than one rod position indicator channel per group nor two 

rod position indicator channels per bank shall be permitted to be 

inoperable at any time.  

3. If a rod cluster control .assembly having a rod position indicator 48 

channel out of service is found to be misaligned from 3.10.f.1.(A) 

above, then specification 3.10.e will be applied.  

g. Inoperable Rod Limitations 

1. An inoperable rod is a rod which does not trip or which is declared 

inoperable under specification 3.10.e or 3.10.h.  
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mapping. However, if the tilt condition can be identified as due to rod 

misalignment, operation can continue at a reduced power (2% for each 1% the 

tilt ratio exceeds 1.0) for the 8 hour period necessary to correct the 

rod misalignment.  

ROD MISALIGNMENT LIMITATIONS 

During normal power operation it is desirable to maintain the rods in alignment 

with their respective banks to provide consistency with the assumption of the 

safety analyses, to maintain symmetric neutron flux and power distribution 

profiles, to provide assurance that peaking factors are within acceptable limits 

and to assure adequate shutdown margin.  

Analyses have been performed which indicate that the above objectives will be 

met if the rods are aligned within the limits of Specification 3.10.e. A 

relaxation in those limits for power levels below 85% is allowable because of 
48 

the increased margin in peaking factors and available shutdown margin obtained 

while operating at lower power levels. This increased flexibility is desirable 

to account for the non-linearity inherent in the rod position indication system 

and for the effects of temperature and power as seen on the rod position 

indication system.  

Rod position measurement is performed through the effects of the rod drive shaft 

metal on the output voltage of a series of vertically stacked coils located 

above the head of the reactor pressure vessel. The rod position can be determined 

by the analog individual rod position indicators, the plant process computer 

which receives a voltage input from the conditioning module, or through the 

conditioning module output voltage via a correlation of rod position vs. voltage.  
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The. rod position can then be compared to the bank demand position which is 

indicated on the group step counters to determine the existence and magnitude 

of a rod misaligment.  

The rod position indicator system is calibrated once per refueling cycle and 48 

forms the basis of the correlation of rod position vs. voltage. This 

calibration is typically performed at hot shutdown conditions prior to initial 

operations for that cycle. Upon reaching full power conditions and verifying 

that the rods are aligned with their respective banks the rod position indication 

may be adjusted to compensate for the effects of the power ascension.  

INOPERABLE ROD POSITION INDICATOR CHANNELS 

The rod position indicator channel is sufficiently accurate to detect a rod 

+ 
- 7.5 inches away from its demand position. If the position indicator channel 

is not operable, the operator will be fully aware of the inoperability of the 

channel, and special surveillance of core power tilt indications, using 

established procedures and relying on excore nuclear detectors, and/or movable 

incore detectors, will be used to verify power distribution symmetry.  

INOPERABLE ROD LIMITATIONS 

One inoperable control rod is acceptable provided the potential consequences 

of accidents are not worse than the cases analyzed in the safety analysis 

report. A 30 day period is provided for the re-analysis of all accidents 

sensitive to the changed initial condition.  
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ROD DROP TIME 

The required drop time to dashpot entry is consistent with safety analysis.  

DNB PARAMETERS 

The DNB related accident analysis assumed as initial conditions that the T 

inlet was 40 F above nominal design or T avg was 4 F above nominal design.  

The Reactor Coolant System pressure was assumed to be 30 psi below nominal design.  
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