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4.7 REACTOR CONTROL ROD SYSTEM TESTS 

4.7.1 Control Rod Trip Insertion Time Test 

Applicability 

Applies to the surveillance of the control rod trip insertion 
time.  

Objective 

To assure the control rod trip insertion time is within that used in the safety 

analyses.  

Specification 

The control rod insertion time shall be measured at either full flow or no flow 

conditions as follows: 

a. For all rods following each removal of the reactor vessel head, 

b. For specifically affected individual rods following any maintenance on 

or modification to the control rod drive system which could affect the 

drop time of those specific rods, and 

c. For all rods at least once following each refueling outage.  

The maximum control rod trip insertion time for an operable control rod drive 

mechanism, except for the Axial Power Shaping Rods (APSRs), from the fully 
withdrawn position to 3/4 insertion (104 inches travel) shall not exceed 1.66* 

seconds at reactor coolant full flow conditions or 1.40 seconds for no flow 

conditions. For the APSRs it shall be demonstrated that loss of power will not 

cause rod movement.  

If the trip insertion time above is not met, the rod shall be declared 

inoperable.  

* - For Unit 1 Cycle 15, Group 1, Rod 8 and Group 2, Rod 5 may be 

considered operable with an insertion time 5 3.00 sec provided: 

1) the average insertion time for the remaining rods in 
Groups 1 and 2 is 5 1.50 sec, and 

2) the core average negative reactivity insertion rate is 

within the assumptions of the safety analysis.  

Bases 

The control rod trip insertion time is the total elapsed time from power 

interruption at the control rod drive breakers until the control rod has 

completed 104 inches of travel from the fully withdrawn position. The specified 

trip time is based upon the safety analysis in FSAR Chapter 15.  

A rod is considered inoperable if the trip insertion time is greater than the 

specified allowable time or the core average negative reactivity insertion rate 

is less than the assumptions of the safety analysis.  

REFERENCES 

(1) FSAR, Section 15 

(2) Technical Specification 3.5.2 

Oconee 1, 2, and 3 4.7-1



DUKE POWER COMPANY 

OCONEE NUCLEAR STATION 

ATTACHMENT 2 

MARKUP OF CURRENT TECHNICAL SPECIFICATIONS



4.7 REACTOR CONTROL ROD SYSTEM TESTS 

4.7.1 Control Rod Trip Insertion Time Test 

Applicability 

Applies to the surveillance of the control rod trip insertion 
time.  

Objective 

To assure the control rod trip insertion time is within that used in the safety 

analyses.  

Specification 

The control rod insertion time shall be measured at either full flow or no flow 

conditions as follows: 

a. For all rods following each removal of the reactor vessel head, 

b. For specifically affected individual rods following any maintenance on 

or modification to the control rod drive system which could affect the 

drop time of those specific rods, and 

c. For all rods at least once following each refueling outage.  

The maximum control rod trip insertion time for an operable control rod drive 

mechanism, except for the Axial Power Shaping Rods (APSRs), from the fully 
withdrawn position to 3/4 insertion (104 inches travel) shall not exceed 1.66* 

seconds at reactor coolant full flow conditions or 1.40 seconds for no flow 

conditions. For the APSRs it shall be demonstrated that loss of power will not 

cause rod movement.  

If the trip insertion time above is not met, the rod shall be declared 

inoperable.  

For Unit 1 Cycle 15, Group 1, Rod 8 and Grou 2, Rod 5 may be 

considered operable with an insertion time -;: tFsec provided: 
3?.00 

1) the average insertion time for the remaining rods in 

Groups 1 and 2 is 5 1.50 sec, and 

2) the core average negative reactivity insertion rate is 

within the assumptions of the safety analysis.  

Bases 

The control rod trip insertion time is the total elapsed time from power 

interruption at the control rod drive breakers until the control rod has 

completed 104 inches of travel from the fully withdrawn position. The specified 

trip time is based upon the safety analysis in FSAR Chapter 15.  

A rod is considered inoperable if the trip insertion time is greater than the 

specified allowable time or the core average negative reactivity insertion rate 

is less than the assumptions of the safety analysis.  

REFERENCES 

(1) FSAR, Section 15 
(2) Technical Specification 3.5.2 

Oconee 1, 2, and 3 4.7-1
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TECHNICAL JUSTIFICATION 

Recent testing of control rod drop times has resulted in the 
identification of drop times which are in excess of the 
expected drop time of approximately 1.3 seconds to 3/4 
inserted. The Tech Spec acceptance criterion for drop time 
is 1.66 seconds to 3/4 inserted. The following information 
is provided to describe the recent history for rod drop 
testing and justification for an amendment to current 
Technical Specifications.  

In the past when rods were dropped, they sometimes did not 
record a drop time. These rods were then dropped again until 
a time was recorded. The problem was that the computer 
program being used for rod drop timing automatically ended 
after 1.381 seconds. This meant that any rod with a drop 
time greater than this would not be recorded. This was not 
known until the computer group investigated this problem.  
Until this was identified and corrected, it was assumed that 
the reason no time was recorded was due to a problem with 
the computer. Actual slow insertion times were not assumed.  
This was because after several successive drops the time was 
recorded to be less than the 1.381 second cutoff.  

Following the correction of the computer program problem, 
the need to perform selected "as found" rod drop time test 
was identified due to past questionable data obtained after 
multiple drops to achieve acceptable times. The first 
opportunity to perform this testing was during Unit 2 
shutdown on April 29,1993. Based on the results of the Unit 
2 testing it was discovered that one rod had a drop time in 
excess of the Tech Spec allowable time. This drop time had 
increased since being tested on the previous startup after 
refueling. A subsequent review of data on Unit 1 indicated 
that there were two rods that had also exhibited slower than 
normal drop times and could possibly exceed the Tech Spec 
limit if tested. Therefore, these two rods on Unit 1 were 
declared inoperable (Group 1-Rod 8 and Group 2-Rod 5) on May 
4, 1993. Unit 1 was operating at full power at this time. To 
prevent an unnecessary shutdown, enforcement discretion was 
granted and an emergency Tech Spec amendment submitted and 
approved to allow continued operation of Unit 1 for the 
remainder of fuel cycle 15. This was contingent upon 
analysis that verified that, even with these rods in a 
degraded condition, adequate negative reactivity insertion 
rate would be available, the drop time of these two rods 
would not exceed 2 seconds, the average drop time of the 
remainder of the rods in these groups would not exceed 1.5 
seconds, and these rods would be tested at the next 
available opportunity to confirm their drop times. The 
enforcement discretion was granted on May 4, 1993 and the 
Tech Spec amendments (200, 200, 197) were approved on May 
18, 1993.



On August 25, 1993, following a Unit 1 trip, these rods were 
tested in accordance with the Tech Spec amendment. The drop 
times for these rods were below the 2 second limit. The 
actual drop time for Gp 2 rod 5 was 1.938 seconds. On 
November 3, 1993 these rods were tested again following a 
Unit 1 trip. The drop time for Gp 2 rod 5 had increased to 
2.063 seconds and was declared inoperable.  

Following the Unit 2 outage that identified the possible 
slow drop times, analysis has been performed at the B & W 
CRDM Refurbishment Facility, Parks Township, PA at the 
request of Duke Power Company. The Unit 2 control rod drive 
assembly that tested slow was shipped to this facility where 
it was disassembled and inspected to determine the reason 
for the slow trip time.  

The results of this inspection revealed no abnormal defects, 
wear, or foreign material which would have prevented the 
dropping of this rod. However, it was discovered that the 
thermal barrier portion of the assembly was covered with a 
layer of black deposits of crud which typically are composed 
mainly of magnetite and not uncommon for B & W type 
assemblies. Located in the thermal barrier are four balls 
which act as check valves during normal operation to allow 
reactor coolant water to flow into the motor tube when a 
rod drops into the core to fill the void left by the 
leadscrew. This will prevent a vacuum area from forming and 
slowing the rod down as it drops into the core. The buildup 
of this crud on the Unit 2 motor tube and thermal barrier 
had caused all four of these balls to become stuck in the 
closed position. It was concluded that this was the reason 
for the slow drop time on this rod.  

Based on these findings, it is concluded that buildup of 
crud is also the reason for the slow rods on Unit 1. B & W 
testing and analysis also concluded that the stuck thermal 
barrier balls would not prevent the rod from dropping but 
could cause the drop time to exceed the 2 second time limit 
currently imposed on the Unit 1 rods.  

The FSAR Chapter 15 analyses assume that a reactor trip 
results in the insertion of negative reactivity consistent 
with the 1% shutdown margin Technical Specification, 
including the most reactive control rod stuck in the fully 
withdrawn position. The rate of negative reactivity 
insertion is based on the combination of an assumed rod 
position vs time curve and a reactivity worth vs position 
curve, both of which are conservative for the core design 
and control rod design. The rod position vs time curve 
includes the effect of the rod drop time. It has been 
confirmed that the rod drop time in Tech Specs is consistent 
with the accident analysis assumption. Therefore, any 
combination of rod worth and rod drop time can be evaluated 
against the FSAR assumed reactivity vs.time curve.



SH 

For the two rods in question, a 3.0 second drop time to 3/4 
inserted has been selected for evaluation. For the 
remaining group 1 and 2 control rods, a 1.5 second drop time 
to 3/4 inserted and for groups 3 thru 7 rods, a 1.66 drop 
time to 3/4 insertion has been selected for evaluation.  
Based on these assumptions, the remainder of Unit 1 Cycle 15 
can be evaluated. The approach is to determine if the 
faster insertion of the unaffected rods will offset the 
slower insertion of the two rods in question. The combined 
reactivity insertion vs. time of all rods can then be 
compared to the reactivity insertion assumed in the FSAR for 
all rods dropping at the Tech Spec drop time of 1.66 seconds 
to 3/4 inserted.  

In order to quantify the control rod worths for Cycle 15, 
nuclear design computer simulation models were used. These 
are the same models used to design Cycle 15, and are NRC
approved methods. The objective of the analysis performed 
was to verify that the core average negative reactivity 
insertion rate for the Oconee 1 Cycle 15 reload, taking into 
account the effects of the slow drop times of the two 
control rods in question, is greater than the assumptions of 
the licensing basis safety analysis. The most conservative 
normalized reactivity insertion curve used in the current 
licensing basis safety analysis was used to verify this 
analysis. The results of the analysis indicate that even 
with a drop time of 3 seconds, the reactivity insertion rate 
is still greater than the assumptions used in the licensing 
basis safety analysis. The proposed shorter drop times for 
the unaffected rods, and the longer drop time for the two 
rods in question are therefore acceptable.  

The results of the above evaluation support the conclusion 
that, during Cycle 15, a control rod drop time acceptance 
criterion of 3.0 seconds to 3/4 insertion is acceptable for 
control rods 1-8 and 2-5. Therefore, there is no safety 
significance associated with the possibility that these two 
control rods might have rod drop times longer than the 
current Technical Specification limit.
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Attachment 4 
No Significant Hazards Consideration Evaluation 

Environmental Impact Statement 

Duke Power Company (Duke) has made the determination that this 
amendment request involves a No Significant Hazards Consideration 
by applying the standards established by NRC regulations in 10 CFR 
50.92. This ensures that operation of the facility in accordance 
with the revised control rod drop time test acceptance criteria for 
Unit 1 Cycle 15 would not: 

(1) Involve a significant increase in the probability or 
consequences of an accident previously evaluated: 

Each accident analysis addressed within the Oconee Final 
Safety Analysis Report (FSAR) has been examined with respect 
to the changes proposed within this amendment request. There 
is no significant increase in the probability of any Design 
Basis Accident (DBA) as a result of this change, nor is there 
a significant increase in the consequences of a DBA as a 
result of this change, since the revised test acceptance 
criteria assure the ability of the control rods to mitigate 
design basis accidents. Specifically, the revised test 
acceptance criteria assures that the negative reactivity 
insertion rate is within the assumptions of the safety 
analysis.  

(2) Create the possibility of a new or different kind of accident 
from any accident previously evaluated: 

Accident analysis associated with the drop time of control 
rods are based on a minimum negative reactivity insertion rate 
required to prevent and/or mitigate adverse accident 
conditions. Operation of ONS in accordance with the revised 
control rod drop time test acceptance criteria will not create 
any failure modes not bounded by previously evaluated 
accidents. Consequently, this change will not create the 
possibility of a new or different kind of accident from any 
accident previously evaluated.  

(3) Involve a significant reduction in a margin of safety: 

The revised control rod drop time test acceptance criteria for 
Unit 1 Cycle 15 assures that the negative reactivity insertion 
rate assumed in the accident analysis is met. Thus existing 
margins of safety are preserved. Therefore, there will be no 
significant reduction in any margin of safety.  

Duke has concluded based on the above and the technical 
justification in Attachment 3 that there are no significant hazards 
considerations involved in this request.
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Environmental Impact Statement 

The proposed Technical Specification change has been reviewed 
against the criteria of 10 CFR 51.22 for environmental 
considerations. As shown above, the proposed change does not 
involve any significant hazards consideration, nor increase the 
type and amounts of effluents that may be released offsite, nor 
increase the individual or cumulative occupational radiation 
exposures. Based on this, the proposed Technical Specification 
change meets the criteria given in 10 CFR 51.22(c)(9) for 
categorical exclusion from the requirement for an Environmental 
Impact Statement.


