
310.7Inoperable Rod Limitations

3.10.7.1 An inoperable rod is a rod which does not trip or which is 
declared inoperable under Specification 3.10.5 or fails to meet 
the requirements of 3.10.8.  

3.10.7.2 Not more than one inoperable control rod shall be allowed any 
time the reactor is critical except during physics tests 
requiring intentional rod misalignment. Otherwise, the plant 
shall be brought to the hot shutdown condition.  

3.10.7.3 If any rod has been declared inoperable, then the potential 
ejected rod worth, associated transient power distribution 
peaking factors and the accident listed in Table 3.10-1 shall 
be analyzed within 5 days, or the reactor brought to the hot 
shutdown condition using normal operating procedures. The 
analysis shall include due allowance for non-uniform fuel 
depletion in the neighborhood of the inoperable rod. If the 
analysis results in a more limiting hypothetical transient than 
the cases reported in the safety analysis, the plant power level 
shall be reduced to an analytically determined part power level 
which is consistent with the safety analysis.  

3.10.8 Rod Drop Time 

At operating temperature and full flow, the drop time to each 
control rod shall be no greater than 1.8 seconds from loss of 
stationary gripper coil voltage to dashpot entry.  
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The intent of the test to measure control rod worth and shutdown margin 
(Specification 3.10.4) is to measure the worth of all rods less the worth 
of the worst case for an assumed stuck rod, that is, the most reactive rod.  
The measurement would be anticipated as part of the initial startup program 
and infrequency over the life of the plant, to be associated primarily with 
determinations of special interest such as end of life cooldown, or startup 
of fuel cycles which deviate from normal equilibrium conditions in terms of 
fuel loading patterns and anticipated control bank worth. These 
measurements will augment the normal fuel cycle design calculations and 
place the knowledge of shutdown capability on a firm experimental as well 
as analytical basis.  

The rod position indicator channel is sufficiently accurate to detect a rod 
±7 inches away from its demand position. An indicated misalignment less 
than 12 steps does not exceed the power peaking factor limits. If the rod 
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 moveable incore detectors, will be used to verify power 
distribution symmetry. These indirect measurements do not have the same 
resolution if the bank is near either end of the core, because a 12 step 
misalignment would have no effect on power distribution. Therefore, it is 
necessary to apply the indirect checks following significant rod motion.  

One inoperable control rod is acceptable provided that the power 
distribution limits are met, trip shutdown capability is available, and 
provided the potential hypothetical ejection of the inoperable rod is not 
worse than the cases analyzed in the safety analysis report. The rod 
ejection accident for an isolated fully inserted rod will be worse if the 
residence time of the rod is long enough to cause significant non-uniform 
fuel depletion. The 5 day period is short compared with the time interval 
required to achieve a significant, non-uniform fuel depletion.  

The assumed control rod drop time in the safety analysis is 2.40 seconds, 
consisting of 1.80 seconds for normal rod drop time plus a plant specific 
allowance of 0.60 seconds for a seismic event. The required control rod 
drop time in Section 3.10.8 is therefore consistent with that assumed in the 
safety analysis.  

REFERENCE 

1. WCAP-8576, "Augmented Startup and Cycle 1 Physics Program," August 
1975 

2. FSAR Appendix 14C 
3. Letter from J.P. Bayne to S.A. Varga dated April 23, 1985. entitled 

"Proposed Technical Specifications Regarding the Cycle 4/5 Refueling." 
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Safety Evaluation of Technical Specification Changes 
Associated with the 

Maximum Allowable Rod Drop. Time 

Section I - Description of Changes 

This application for amendment to the Indian Point Unit 3 (1P3) Technical Specifications proposes 
to revise Section 3.10 of Appendix A of the Operating License. The proposed revisions to 
Technical Specification Section 3.10 would reduce the maximum allowable drop time for Rod 
Cluster Control Assemblies (RCCAs, or "rods" for short) from 2.4 seconds to 1 .8 seconds (from 
loss of stationary gripper coil voltage to dashpot entry). This proposed change is based on an 
Authority evaluation in which seismic allowance on rod drop time is removed from the Technical 
Specifications but retained in the safety analyses.  

Section 11 - Evaluation of Changes 

For Cycles 1 through 4, Indian Point 3 used 'fuel assemblies of the Westinghouse Low Parasitic 
(LOPAR) design. For Cycle 5 and later, assemblies of the Westinghouse Optimized Fuel 
Assembly (OFA) design have been used. To support this change in fuel design, the Technical 
Specification rod drop time requirement, and the assumed drop time in the safety analysis, were 
increased from 1 .80 to 2.40 seconds. These increases were to allow for the effects of smaller 
guide tubes in the OFA design. The smaller guide tubes offer greater hydraulic resistance to 
falling control rods, thus requiring longer drop times. However, actual rod drop time tests 
performed during the three subsequent operating cycles showed that rod drop times changed very 
little as a result of the new fuel design. These test results prompted the Authority to question how 
rod drop time requirements were established by the fuel vendor.  

In response to the Authority's inquiry, the fuel vendor (Westinghouse) stated in a letter to the 
Authority (Reference 1) that rod drop times provided by Westinghouse have included an 
allowance for seismic events which had not -been identified previously, either in the Technical 
Specifications or any other design document. This allowance is integral to the vendor's model 
and was analytically extracted at the Authority's request. The significance of this discovery is that 
the full length rod drop time test has used the Technical Specification requirement as the test 
operability and acceptance criteria without considering the effect of the seismic allowance. Since 
a seismic event cannot be simulated during the test, the seismic allowance must be removed from 
the test operability and acceptance criteria to ensure that the plant is within its design basis.  

The current Technical Specification for control rod drop time is 2.40 seconds (Ref. 2). This is also 
the control rod drop time assumed in the safety analyses. In the event of an accident, it provides 
the necessary margin to ensure that the plant remains within its design basis. According to 
Reference 1, the assumed drop time consists of two components. The first 1 .80 seconds is the 
basic drop time. An additional 0.60 seconds is added as margin to account for the effect of a 
seismic event. Prior to the Authority's inquiry the seismic allowance had never been explicitly 
identified.
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According to Reference 1, the seismic allowance of 0.60 seconds is plant specific for 
Westinghouse 1 5x1 5 OFA type fuel assemblies at Indian Point 3. This means that during control 
rod drop time tests, the RCCAs must enter the dashpot region within 1 .80 seconds of losing 
stationary gripper coil voltage to demonstrate that they are within their design basis.  

The operability and acceptance sections of the surveillance test compare the measured control 
rod drop times to the technical specification required rod drop time. The revised technical 
specification will provide the appropriate rod drop time for testing, exclusive of seismic allowance.  
The basis of the technical specification will continue to reference the total drop time of 2.4 
seconds and will explain that the required drop time is different than that assumed in the safety 
analyses because of the 0.60 second seismic allowance.  

In order to verify the acceptability of past performance, the Authority has reviewed the rod drop 
times for all rod drop tests performed since OFA fuel was first loaded into Indian Point 3. Of 
these, the ROCA drop time tests performed during the Cycle 7/8 refueling outage had the highest 
average rod drop time of any test performed to date with an average drop time of 1 .293 seconds.  
This test also had the highest single rod drop time of 1 .39 seconds. Review of the test data 
shows that with the seismic allowance of 0.60 seconds removed from the current 2.40 second 
technical specification limit, all 53 ROCAs entered the dlashpot within 1 .80 seconds of losing 
stationary gripper coil voltage.  

Indian Point 3 has always met its required rod drop time limit of 1 .80 seconds. To ensure that 
the plant remains within its design basis with respect to control rod drop times, the operability and 
acceptance criteria of the full length rod drop time test has been revised to reflect the technical 
specification required drop time without seismic margin. This revision was made in advance of 
receiving the amended technical specification since the change in acceptable drop time has been 
made more conservative (i.e., shorter) than the existing specification requires. This test is 
scheduled to be performed prior to startup from the current outage.  

The proposed amendments to the Technical Specifications will clearly state in the basis that the 
required rod drop time is different than that assumed in the safety analysis because of the 0.60 
second seismic allowance. The specification will then be consistent with other technical 
specifications involving surveillance requirements.  

Section III - No Significant Hazards Evaluation 

Consistent with the criteria of 10 CER 50.92, the enclosed application is judged to involve no 
significant hazards based on the following information: 

(1) Does the proposed license amendment involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

Response: 

The proposed amendment will reduce the allowable measured drop time in order to
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ensure that during a seismic event coincident with reactor scram, the drop times do not 
exceed the design basis drop time of 2.4 seconds. Since this change results in a more 
restrictive rod drop time requirement, the proposed, license amendment does not involve 
a significant increase in the probability or consequences' of an accident previously 
evaluated.  

(2) Does the proposed license amendment create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

Response: 

Changing the allowable control rod drop time to a value which does not include a seismic 
allowance will clarify the operating requirements for the system and ensure that the 
Technical Specifications are consistent with the safety analyses and the ESAR.  
Therefore, the proposed license amendment does not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

(3) Does the proposed amendment involve a significant reduction in a margin of safety? 

Response: 

The proposed change to Technical Specification 3.10.8 is more restrictive than the 
specification as it is currently written. The proposed amendment to the basis for Section 
3.10 will clarify the requirements for rod drop testing. Therefore, the proposed 
amendment would not involve a significant reduction in a margin of safety.  

Section IV - Impact of Changes 

These changes will not adversely affect the following: 

ALARA Program 
Security and Fire Protection Programs 
Emergency Plan 
FSAR or SER Conclusions 
Overall Plant Operations and the Environment 

Section V - Conclusions 

The incorporation of these changes: a) will not increase the probability nor the consequences of 
an accident or malfunction of equipment important to safety as previously evaluated in the Safety 
Analysis Report; b) will not increase the possibility for an accident or malfunction of a different 
type than any evaluated previously in the Safety Analysis Report; c) will not reduce the margin
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of safety as defined in the bases for any technical specification; d) does not constitute an 
unreviewed safety question; and e) involves no significant hazards considerations as defined in 
10 CER 50.92.  

Section VII - References 

1) Westinghouse Letter ET-NSL-OPL-ll-94-148,' M. 0. Hameedy to G. Canavan, 
"Calculated RCCA Drop Time for use in Plant Test Procedures," dated March 28, 
1994.

2) IP3 Technical Specifications - Section 3.10.8.


