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RA-20-0167  
June 18, 2020 
 
U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, DC  20555-0001 
 
Oconee Nuclear Station, Unit 2 
Docket No. 50-270  
Renewed License No. DPR-47  
 
Subject: Response to Request for Additional Information (RAI) Regarding Oconee Unit 2, 

Refueling Outage 29 (O2R29) Steam Generator Inservice Inspection (SG-ISI) Report 
 
References: 
 

1. Duke Energy letter, Oconee Unit 2, Refuel 29 (O2R29) Inservice Inspection (ISI) and 
Steam Generator Inservice Inspection (SG-ISI) Reports, Fifth 10-Year ISI Interval, dated 
March 10, 2020 (ADAMS Accession No. ML20070H575). 
 

2. NRC e-mail, Request for Additional Information – Oconee Nuclear Station – O2R29 
SGTIR Review (L-2020-LRO-0005), dated May 21, 2020 (ADAMS Accession No. 
ML20149K425). 

 
By letter dated March 10, 2020 (Reference 1), Duke Energy Carolinas, LLC (Duke Energy) 
submitted the Oconee Nuclear Station (ONS) Steam Generator Inservice Inspection (SG-ISI) 
report to the NRC for refueling outage 29 (O2R29) in accordance with plant Technical 
Specifications (TS).  Specifically, TS 5.6.8 requires that a report be submitted within 180 days 
after the initial entry into hot shutdown (i.e., MODE 4) following completion of an inspection of 
the replacement steam generators (SG) performed in accordance with TS 5.5.10.  TS 5.5.10 
requires that a SG Program be established and implemented to ensure SG tube integrity is 
maintained.   

By electronic mail correspondence dated May 21, 2020 (Reference 2), the NRC staff requested 
additional information from Duke Energy to complete its review of the O2R29 SG-ISI report. 

The Enclosure to this letter provides Duke Energy’s response to the NRC RAI regarding the 
O2R29 SG-ISI report.  

There are no regulatory commitments contained in this submittal. 
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Please refer any questions regarding this submittal to Art Zaremba, Manager - Nuclear Fleet 
Licensing, at 980-373-2062. 

Sincerely, 

Steve Snider 
Vice President - Nuclear Engineering 

Enclosure: Response to NRC Request for Additional Information 
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cc: (w/ Enclosure) 
 
Mr. Shawn Williams 
NRC Project Manager  
(by electronic mail only) 
U.S. Nuclear Regulatory Commission 
11555 Rockville Pike 
Mail Stop O-08B1A 
Rockville, MD 20852-2738 
 
Ms. Laura Dudes 
Administrator, Region II 
U.S. Nuclear Regulatory Commission 
Marquis One Tower 
245 Peachtree Center Avenue NE, Suite 1200 
Atlanta, GA 30303-1257 
 
Mr. Jared Nadel 
NRC Senior Resident Inspector  
Oconee Nuclear Station 
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Response to NRC Request for Additional Information 
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Request for Additional Information (RAI-01) 
 
The March 10, 2020 letter, reports that two changes affecting the depths and quantities of tube 
support plate (TSP) wear indications reported were implemented during O2R29.  Specifically, 
the depth reporting threshold was changed from 5 percent through-wall to 8 percent through-
wall to eliminate reporting signals due to tube noise or mix residual as opposed to true tube 
wear.  In addition, a fixed curve for bobbin depth sizing was implemented.  The March 10, 2020, 
letter, stated that calibration standards previously used at Oconee have shown abnormal 
variation in growth rates.  Further, it was stated that the intent of the fixed curve for bobbin depth 
sizing is to reduce the variability in sizing related to the calibration standards so that the 
measured growth rates better represent the true growth rates.   

 
a) Please discuss how the fixed curve for bobbin depth sizing was developed and 

implemented to reduce sizing variability related to the calibration standards.   
 
Duke Energy Response to RAI-01.a 
 
The fixed calibration curve was developed by first normalizing the 4x20% flat bottom 
holes in all the calibration standards to a mother standard.  Using the setup from the 
mother standard, the 4x20% holes on each standard were pulled multiple times to 
obtain a normalization voltage for each standard.  This method of voltage 
normalization reduces the voltage uncertainty for a given flaw.  This process is 
allowed by industry guidelines. 
 
To assign depths for the various voltage readings, historical depth and voltage 
measurements for the last inspection at all three Oconee units were reviewed.  From 
this data, a depth versus voltage curve was developed, statistical software was used 
to fit a curve to the measured depths and voltages.  From this curve, three points 
were selected.  This sizing calibration curve was set up in the analysis software 
using these three points that are used across all calibration setups.  Fixed curves 
have been used since the 1970s.  
 

b) Please discuss when it was identified that the bobbin calibration standards were 
showing abnormal variation in growth rates and provide a discussion on why they 
were showing abnormal variation in growth rates.      
 
Duke Energy Response to RAI-01.b    
 
There was not a specific date as to when the variation was observed but was more 
of an observation over time.  The industry has been moving to fixed curves and 
therefore the acceptance of the use of such curves has grown. 
 
At Oconee there are four guide tubes per SG and therefore eight calibration 
standards.  When evaluating growth rates, some calibration groups were either 
overestimating the growth rates or underestimating the growth rates.  The variation 
was due to the use of different calibration standards from the previous inspection.  
Typically, a voltage-to-depth curve is generated for each as-built standard used in a 
SG inspection.  These curves are generated with just three calibration points (i.e., 
measurements at a known flaw depth on the standard) with the remainder of the 
curve generated from interpolation between these three points.  While the standards 



U.S. Nuclear Regulatory Commission   Page 3 of 4 
Enclosure to RA-20-0167 
 

 

are designed with specific tolerances, there is also potential for enough physical 
differences between each standard that could result in slightly different voltages at 
each of the calibration points.  Combining both the slight physical differences 
between standards, as well as the variance due to the interpolation methods using 
such a limited data set, variances in wear sizing can be observed from the same 
voltage in each standard.  Over multiple outages, variances in sizing can occur if a 
specific tube is not run using the same standard as prior inspections and 
compounded with other factors such as data quality from probe wear, noise, mixed 
residual for the process channel used to perform the sizing, and differences between 
physical probes of the same type (i.e., probe centering).  An “abnormal growth rate” 
can result when both extremes of these sizing variances occur for the affected tube 
between inspections.  Therefore, the fixed curve is an attempt to normalize this 
variation. 

 
(RAI-02) 
 
During O2R29, historical tube to tube wear (TTW) indications were assigned a Historical No 
Change (HNC) code if they had been previously inspected at least three times with array probe 
and there was no change in the bobbin probe signal.  The March 10, 2020, letter, reported 31 
and 20 HNC indications associated with TTW in the 2A and 2B SGs, respectively.  The March 
10, 2020, letter, stated that these indications were not depth sized because they previously had 
ample margin to the structural integrity performance criteria and there has been no change in 
the bobbin probe signals.  The NRC staff notes that it appears that there were 25 TTW 
indications that did not meet the previously stated criteria to be assigned an HNC code.  These 
indications were depth sized with array probe and the maximum depth was reported as 12 
percent through-wall.   
  

a) Please provide the largest array probe depth for the HNC indications. 
 
Duke Energy Response to RAI-02.a 
 
For the 25 TTW indications that were not assigned a HNC code, an array technique 
was used to depth size the indications.  The deepest indication was 12% through-
wall (TW).  For those indications that were assigned a HNC code, the largest array 
probe depth was 17% TW from the 2017 data. 

 
b) Please discuss how the bobbin probe signal comparison was performed to classify 

an HNC indication.     
 
Duke Energy Response to RAI-02.b 
 
For an HNC indication, the comparison of the indication characteristics shall be 
performed according to the following: 
 

• Compare the current outage bobbin indication data to the first outage data 
or first outage the indication was reported.  Certain responses may require 
comparison to the pre-service inspection.   
 

• The spans of the signals should be the same or similar enough to allow a 
detailed or like comparison between the two outages being compared. 
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• The indication signals should be considered as fairly identical from outage 

to outage when using a signal overlay type comparison. 
 

• Any indication which exhibits change by > 0.50 volts or > minus 10° 
(phase has shifted toward 40°) shall be considered to have changed and 
reported in accordance with the Examination Techniques Specification 
Sheet (ETSS).  Use caution where signals may have gradual change from 
the first outage. 

 
(RAI-03) 
 
In the table of tubes plugged during O2R29, it was reported that tube R91C115 in the 2A SG 
was plugged because it contained TSP wear greater than or equal to 40 percent through-
wall.  However, in the list of service induced indications, the TSP wear in tube R91C115 in the 
2A SG lists as 13 percent through-wall.   

 
           Please discuss this discrepancy.  
 
Duke Energy Response to RAI-03 
 
The tube number R91C115 in the table is not correct.  It should be R91C126 for the 2A SG. 
 
(RAI-04) 
 
During O2R29, a foreign object search and retrieval was performed only in the 2A 
SG.  However, an indication of presumed foreign object wear at the top of the first TSP was 
identified in tube R61C130 in the 2B SG (13 percent through-wall).  The indication was initially 
found with bobbin probe and then confirmed with array probe.   

 
Please verify that the presumed foreign object wear had no evidence of a remaining loose 
part.  

 
Duke Energy Response to RAI-04 
 
The presumed foreign object wear had no evidence of a remaining loose part from the eddy 
current data. 




