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NRC-98-68 

Wisconsin Public Service Corporation 

(a subsidiary of WPS Resources Corporation) 
600 North Adams Street 

P.O. Box 19002 

Green Bay, WI 54307-9002 
1-920-433-5544 fax 

July 3, 1998 

U.S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, D.C. 20555 

Ladies/Gentlemen: 

Docket 50-305 
Operating License DPR-43 
Kewaunee Nuclear Power Plant 
S-upplemental Information for ProposedAmnmn15toheKwneNulrPwrPat 
TechnicaLSpecifications: ParentTuberessureBoundary Redefinition for Westinghouse-Hybrid 
ExpansionlointSIeevedubes 

References: 1) Letter from C. R. Steinhardt (WPSC) to Document Control Desk (NRC) dated 
May 14, 1998 

2) Letter from W. 0. Long (NRC) to M.L. Marchi (WPSC) dated June 16, 1998 

On May 14, 1998, Wisconsin Public Service Corporation (WPSC) submitted a proposed Technical 
Specification (TS) amendment to redefine the parent tube pressure boundary for Westinghouse 
hybrid expansion joint (HEJ) sleeved steam generator (SG) tubes; reference 1. By letter dated 
June 16, 1998, reference 2, the NRC staff requested additional information (RAI) in order to 
complete review of the proposed TS amendment. The attachment to this letter contains our response 
to the NRC RAI.  

Once again we would like to express our appreciation to the NRC staff for their timely review of this 
proposed TS amendment. We will continue to support this review effort by providing any needed 
additional information. Please contact Lynne Gunderson of my staff at (920) 388-8294 if you have 
any questions or require additional information.  

Sincerely, 

r Mark L. Marchi 
Site Vice President - Kewaunee Plant 

LMG/jmf 
Attach.  
cc - US NRC Senior Resident Inspector 

US NRC Region III 
9807080084 980703 
PDR ADOCK 05000305 GBNUCI N:\GROUP\NUCLEAR\WPFILES\LIC\NRC\PAl55A.WPD 
P PDR



ATTACHMENT 

Letter from Mark L. Marchi (WPSC) 

To 

Document Control Desk (NRC) 

Dated

July 3, 1998
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Document Control Desk 
July 3, 1998 
Attachment, Page 1 

Response to Request for Additional Information Related to 
Proposed Technical Specification Amendment 155: 

Parent Tube Pressure Boundary Redefinition for Westinghouse Hybrid 
Expansion Joint Sleeved Tubes 

This attachment provides responses to the NRC staff request for additional information (RAI) dated 
June 16, 1998.  

Questions related to WCAP-15050. "HEJ Sleeved Tube Length Based Degradation Acceptance 
Criterion", an attachment to the May 14, 1998, application: 

NRC Quin I 

On page 3, there is a discussion of tensile tests on HEJ sleeve specimens as a part of previous license 
amendments (WCAP-14157, "Technical Evaluation of Hybrid Expansion Joint (HEJ) Sleeved Tubes 
with Indications Within the Upper Joint Zone," August 1994, and WCAP-14157, Addendum 1, 
"Supplemental Leak and Tensile Test Results for Degraded HEJ Sleeved Tubes in Model 44/51 
S/G's," September 1994). Clarify whether the specimens used in those tensile tests are applicable 
to the HEJ sleeve configuration in the proposed amendment. Provide statistical results of those 
tensile tests (e.g., the mean, standard deviation).  

Response to Question 1 

The specimens used for those tensile tests were representative of field joints. However, the testing 
method was not representative of a pressure overload condition. The test results from those 
specimens are not considered meaningful in light of the results from the latest round of tests. There 
were testing differences and not enough replicate tests for each of the conditions tested to provide 
meaningful parameters of the underlying distribution. All of the data is given in WCAP-14157. For 
example, Table 5-1 of WCAP-14157 presents pull force results for four specimens cut in the 
hydraulic expansion, etc. The addendum to WCAP-14157 provides the results of additional tests.  
However, many of these tubes were not severed over the entire circumference. Table 4a of the 
addendum provides the results from three specimens cut at the top of the transition. The failure 
loads ranged from 4.5 to 7 times the AP load with a mean margin of about 6. WCAP-15050 also 
notes that tensile tests of removed tube sections yielded at-temperature failure loads of 5400 lbf for 
a specimen cracked at the top of the transition, and failure loads of 4250 to 5250 lbf for three 
specimens cracked about 60 mils below the top of the transition. The data from the test specimens 
and the field tubes are considered to confirm the conclusions of WCAP-15050, i.e., that the joint 
retains sufficient, actually very significant, strength. However, the data are not considered to be 
suitable for inclusion in a mixed model, i.e., one that considers the tensile and failure pressure data 
as one set, because of the differences in testing methods.
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NRC Question 2 

Table 4 indicates a calculated a mean failure pressure of 7851 psi with a standard deviation of 2206 
psi. Under steam line break conditions, the mean is 9673 psi with a standard deviation of 2721 psi.  
Discuss causes, especially structural, that could have contributed to such a large uncertainty.  

Response to Question 2 

Table 4 presents four columns of results from the statistical analysis of the data. The first two 
columns use the actual test data, while the last two columns use adjusted test data. The results in the 
last two columns were included in the report because the adjustment methodology had already been 
presented to the NRC staff representatives. Examination of the mean and standard deviation of the 
unadjusted test data implies that there is not significant structural variation associated with the 
strength of the joints. It is also apparent that the adjustment model or procedure introduces 
significant variance into the calculated results. The mean failure pressure under steam line break 
(SLB) thermal conditions is expected to be significantly greater than that under normal operating 
(NOp) thermal conditions because of the larger thermal gradient. A larger thermal gradient results 
in a tighter joint. In addition, pressure inside the sleeve makes the joint tighter, increasing the 
strength of the joint, at the same time as increasing the expulsion force. The results from these 
calculations indicate that the model introduces additional uncertainty into the results. Hence, it was 
concluded that the trend of the results is correct, i.e., the average predicted strength of the joint 
increases by adjusting for temperature effects. Note that the variation of temperature from the 
desired conditions is an artifact of not being able to heat the replenishment water at a rate sufficient 
to maintain 600'F in the test specimen. The actual SG conditions are that the supply of water at 
6000 F would be essentially inexhaustible and the interference conditions in the SG would be greater 
than those in the test specimens. At the same time it was concluded that the adjusted individual 
results were not reliable for estimating distribution parameters and calculating probabilities.  
Therefore, it was judged that numerical conclusions from the adjusted data should not be drawn.  
The selected values in column two of Table 4 provide the most reliable values for comparison to the 
required limits. The rationale for this is that the test conditions for each of the specimens is 
conservative, although the absolute magnitude of that conservatism is not know, relative to normal 
operation.  

NRC Question 3 

Although the mean failure pressure is above the Regulatory Guide (RG) 1.121 allowable value of 
4800 psi (i.e., acceptable), the failure pressure at the 95th percentile and 90%/90% tolerance is below 
the allowable at 4054 psi and 4062 psi, respectively. Also, the calculated probability is 0.091 that 
the failure pressure would be below the allowable value. Considering that there are about 1500 HEJ 
sleeved tubes with PTIs, the failure pressure of about 136 tubes (1500 x 0.091) would be below the 
allowable. Discuss the potential impact of failure probabilities calculated in Table 4 on the structural 
integrity of the HEJ sleeved tubes.

GBNUCI N:\GROUP\NUCLEAR\WPFILES\LICNRC\PA155A.WPD



Document Control Desk 
July 3, 1998 
Attachment, Page 3 

Response to Question 3 

This is an issue associated with the data adjustment procedure. The data of columns three and four 
were reported to maintain consistency with information presented at discussion meetings. The data 
of column two, "Filtered," are considered to be the most reliable for this evaluation. The 95th 
percentile of the data is 4800 psi and the 90/90 tolerance value is 4766 psi. If the actual operating 
differential pressure were 1587 psi, then the tolerance value would be greater than 3 times the normal 
operating AP, i.e., 4761 psi. It is noted that the probability of the burst pressure being less than 4800 
psi is 0.050. Thus, about 75 of 1500 joints would be expected to have failure pressures less than 
4800 psi. It is noted that this result is calculated for information purposes and does not have a 
corresponding regulatory guideline limit.  

The main issue being addressed regarding the strength of the joints is the probability of burst as 
predicted by the data at SLB conditions, i.e., 5.7x10-6 at 600'F. The probability of failure for the 
above example then becomes 8.6x10-3, or 0.0086 tubes during a postulated SLB event. It is further 
noted that probability is reduced by a factor of three if all of the data are used instead of just the 
filtered data. This confirms that the model based on only the calculated interference pressure is not 
sufficient to effect the data adjustment without introducing significant variation to the results of the 
adjustment. The probabilities associated with the information presented in the third and fourth data 
columns of Table 4 are not considered to be valid and are therefore not relevant to predicting the 
expected strength of the joints.  

It should be further noted that the actual conditions in the SG would be expected to be much more 
conservative than considered for the testing. Almost all of the tubes are essentially locked at the first 
TSP, experiencing either denting or incipient denting. This means that the applied pressure load is 
displacement controlled. Hence, at the first slippage of the joint the applied load would significantly 
diminish. Secondly, the length of travel of the tube is limited by adjacent tubes. Unless the travel 
is greater than about three inches, the tube would not separate from the sleeve and the leak rate 
would be greatly restricted. In summary, further consideration of the SG conditions indicates that 
actual probabilities of failure are likely to be much less than those calculated.  

NRCQuestionA 

On Page 20, there is a discussion of leak rate experience and information on leakage measurement 
based on Argon 41 and tritium. Describe, in detail, the monitoring system for primary-to-secondary 
leakage, including administrative controls, if any, on leakage limits in the plant operating 
procedures. Does the leakage monitoring system satisfy the guidance in the EPRI report, "PWR 
Primary-to-Secondary Leak Guidelines," TR-104788?
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Response to Question 4 

Primary to secondary leakage is monitored through the use of two radiation monitors. The 
condenser air ejector gas radiation monitor (R-15), which has alarm capabilities, is used to monitor 
the condenser air ejector discharge on a continuous basis. The detector is physically located on the 
condenser air ejector discharge flowpath. Upon annunciation of the alarm in the control room, or 
operators noticing an increasing trend on R- 15, operations personnel will request health physics to 
draw an air ejector sample to confirm the indication. Chemistry personnel will perform the leak rate 
calculation using radiochemistry procedure R-RC-88, "Primary to Secondary Leak Rate Data." A 
high alarm on R- 15 will automatically initiate the closure of the steam generator blowdown sample 
isolation valves and the steam generator blowdown isolation valves. Also, a high alarm diverts the 
condenser air ejector exhaust through the Auxiliary Building vent and any release is monitored by 
gas radiation monitors R- 13 and R- 14 prior to release to the atmosphere.  

Steam generator blowdown is monitored by a liquid sample radiation monitor (R-19), which also 
has alarm capabilities. Liquid samples from each of the two steam generators are first mixed in a 
common header, then the common sample is continuously monitored. Upon indication of high 
radiation, each steam generator is individually sampled in order to determine the source. Similarly 
to R-15, a high alarm on R-19 will automatically initiate the closure of the steam generator 
blowdown sample isolation valves and the steam generator blowdown isolation valves and will 
divert the condenser air ejector exhaust through the Auxiliary Building vent to be monitored by gas 
radiation monitors R- 13 and R- 14 prior to release to the atmosphere.  

Both R-15 and R-19 have alert and alarm setpoints. The alert setpoint is set lower than the alarm 
to provide early indication of rising radiation levels. The plant process computer also has alarms for 
the radiation monitors. Again, the computer alarms are set at a lower setpoint than the monitor alarm 
setpoint to provide early indication of rising radiation levels.  

In addition to R-15 and R-19, there are area radiation monitors on both the A and B main steam lines 
with alarm functions in the control room on the plant process computer. These monitors are R-3 1, 
steam line A low range monitor, and R-33, steam line B low range monitor. The monitors are only 
used postaccident. The monitors are used as a means of identifying or confirming primary to 
secondary leak rate and are not used in relation to any sampling.  

When an unplanned alarm occurs on R- 15 or R- 19, operations personnel will inform health physics 
of the alarm and refer to operations procedure A-RM-45, "Abnormal Radiation Monitoring System." 
Procedure A-RM-45 directs the operators to verify the automatic actions of the alarm, notify 
chemistry, and refer to operating procedure A-RC-36D, "Reactor Coolant Leak." Operator actions 
for alarms on R-31 and R-33 are to contact both health physics and refer to A-RM-45. This 
procedure then directs operations to contact chemistry and refer to A-RC-36D. The purpose of 
procedure A-RC-36D is to locate the source of reactor coolant system leakage, determine its severity, 
and minimize its consequences. Primary to secondary leak symptoms are described as well as the 
required actions for primary to secondary steam generator leaks. One of the required actions is to
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request that chemistry perform radiochemistry procedure, RC-C-88, "Primary to Secondary Leak 
Rate Data," which is described in the next paragraph.  

Radiochemistry procedure, RC-C-88, "Primary to Secondary Leak Rate Data," provides methods 
of determining primary to secondary leak rate and defines the leakage limits for sampling. During 
normal operation, RC-C-88 requires a primary to secondary leak rate calculation be performed at 
least weekly. Additionally, Surveillance Procedure (SP) 29-069 and Technical Specification (TS) 
Table 4.1-2 require weekly sampling of the steam generator blowdown during periods of normal 
operation. These requirements assure both the air ejector and blowdown are monitored weekly.  

Actions for leak rate levels are described consistently in both procedures. The action levels are 
described in detail below: 

* Less than 10 gpd: 
Routine monitoring is required by both procedures when leak rate is less than 10 gpd.  
Routine monitoring refers to the weekly sampling and determination of leak rate.  

* Greater than 10 gpd but less than 40 gpd: 
When primary to secondary leakage exceeds 10 gpd, operations personnel place R- 15 
on continuous trend. Air ejector samples are taken and analyzed for determination 
of leak rate on a daily basis. Leak rate measurements will not return to weekly unless 
R-15 is in service, R-15 does not show an upward trend in radiation levels, and 
repeated measurements indicate that the leak rate is stable. Additionally, when leak 
rate exceeds 10 gpd, a conversion graph which relates R- 15 (cpm) to steam generator 
primary to secondary leak rate (gpd) is constructed for operator use.  

* Greater than 40 gpd but less than 150 gpd: 
When primary to secondary leak rate exceeds 40 gpd, operations personnel place 
R-15 on continuous trend and are directed to take actions to minimize secondary 
plant contamination. Operations personnel are also instructed to confirm the 
conversion graph by another method. The frequency of air ejector samples and leak 
rate determination are increased to once every 12 hours.  

* Leak rate exceeds 150 gpd: 
When leak rate exceeds 150 gpd per steam generator, leak rate will be reduced within 
4 hours or the plant will be in cold shutdown within the next 36 hours. This is 
required by TS 3.1.d.2.  

EPRI TR-104788, Revision 0, "PWR Primary-to-Secondary Leak Guidelines," was evaluated by 
WPSC plant staff. That evaluation found very few deviations from the EPRI guidelines. From that 
guideline changes to operations and chemistry procedures were made. Since that initial evaluation, 
EPRI TR-104788, Revision 1, "PWR Primary-to-Secondary Leak Guidelines," was published 
(November 1997). At that time, a new evaluation was initiated to review the changes of revision 1.
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The expected completion date for this internal evaluation is January 1, 1999. This date coincides 
with the implementation date for the NEI initiative, "Steam Generator Program Guidelines." To 
date, the results of the evaluation have shown that KNPP generally satisfies the intent of the 
guidelines with the exception of the 60 gpd per hour rate of change shutdown criteria. Plant 
personnel involved with this evaluation are determining options for meeting the guideline. There 
are no formal commitments to the NRC to adapt our leak rate program to the EPRI guidelines.  
However, the nuclear industry, through the NEI initiative, has agreed to meet the intent of the 
guideline.  

Questions related to Attachment 5, "NDE Technique To Determine Length Measurements in HET 
Sleeved Tubes With Parent Tube Indications." to the May 14, 1998. submittal.  

NRC Question 5 

Describe, in detail, the quality control that the manufacturer will use to qualify combination probes 
proposed for the inspection; Specifically (1) Will every probe used in the field tested for acceptance 
in the manufacturing facility prior to shipment? If not, discuss the possibility of unqualified and 
unacceptable probes being used in the inspection, (2) Discuss acceptance criteria and the testing 
method to qualify the probes; specifically, will probes be tested at one frequency or mixed 
frequencies? What will the length and associated tolerance be specified for the distance between the 
+Point coil and bobbin coil? Will the probes be qualified at the plant site prior to tube inspection? 
How will probe variability be controlled and monitored? (3) How many probes will be manufactured 
and how many probes will be used for the Length criterion application? 

Response to Question 5 

All combination probes used to examine Westinghouse Hybrid Expansion Joint (HEJ) sleeves at the 
Kewaunee Nuclear Power Plant (KNPP) will be tested for acceptance by Zetec, the probe 
manufacturer, prior to shipment.  

The Zetec Quality Assurance (QA) department will verify, for each probe, that the distance between 
the +point and bobbin coils are within the required distance. Also, each probe will be passed 
through the standard used for initial coil adjustment to verify functionality of the coils. For this 
examination, the bobbin coil data will be acquired in the absolute mode for profiling the sleeve 
geometry. At no time will the bobbin coil be used for flaw detection. The +Point coils are used to 
detect flaws in the sleeve and parent tube. No mixes are required. A high frequency +Point coil, 
operated at 800 kHz and 600 kHz, will be used to detect flaws in the sleeve. A low frequency +Point 
coil, operated at 150 kHz, 100 kHz and 75 kHz, is used to detect flaws in the parent tube. The 
bobbin coil is operated at 600 kHz for profiling.  

The length and associated tolerance between the low frequency +Point and the bobbin coil has not 
yet been determined. For determining this length, a prototype probe that has an adjustable bobbin
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coil and a fixed +Point coil are used. This probe is passed through the HEJ sleeve sample that 
contains a flaw 0.95 inches away from the Hard Roll Upper Transition (HRUT). The bobbin coil 
is repeatedly adjusted via a set screw until the detection of the flaw and the HRUT occur 
simultaneously. When this is achieved the distance from the center of the +Point coil to the center 
of the bobbin coil is measured and will be used for manufacturing of production probes used in the 
field. The field probes have no adjustable coils.  

There is no intention to further qualify the probe at site. Each probe, after fabrication, will be tested 
using the same standard as was used for the initial coil spacing adjustments. Probes whose coil 
spacing does not simultaneously detect the PTI and the HRUT will be rejected and not used on site.  

Probe wear will be monitored. A circumferential notch on the calibration standard, measuring 
approximately 50% from the parent tube OD will be used. A voltage reading will be made of the 
flaw using 150 kHz. At the end of each cal group, the same standard will be ran and a new voltage 
reading will be made. When a voltage difference of 15% or greater occurs from the initial reading, 
the probe will be changed. This same approach was used during the last Kewaunee inspection with 
the combination probes used for the delta-D criteria.  

Its difficult to say with any accuracy how many probes will be used. However, a comparison with 
probe usage during application of the HEJ delta-D criteria during the 1996 outage can be made.  
During the 1996 outage, 16 combination probes were used to examine 2121 HEJ sleeves, an average 
of 132.5 tubes/probe. As a similar inspection scope is planned for the KNPP 1998 refueling outage, 
our expectation is to use a similar number of probes as used in 1996.  

NRC Question 6 

Describe how analysts will be qualified for the HEJ sleeve inspection; Specifically, (1) Discuss the 
qualification criteria for the analysts, (2) Will the analyst qualification and field analysis protocol 
satisfy EPRI guidelines? (3) How will the analyst variability be monitored and controlled in the 
field? (4) Describe the test samples used in analyst qualification tests, (5) Discuss WPSC's 
involvement in the qualification of the analysts.  

Response to Question 6 

All personnel performing eddy current data analysis for the upcoming Kewaunee inspection will 
have qualifications commensurate with SNT-TC-1A. In addition, each analyst will be designated 
as a Qualified Data Analyst in accordance with Appendix G of the EPRI PWR Steam Generator 
Examination Guidelines. Prior to analysis of Kewaunee data, each analyst will also have had 
successfully completed a Kewaunee site specific performance demonstration, the methodology of 
which is also outlined in the EPRI PWR Steam Generator Examination Guidelines. As part of the 
site specific performance demonstration, each analyst's ability to (1) detect parent tube indications, 
(2) use the computer algorithm to determine the HRUT, (3) determine the center of the PTIs 
response field, and (4) determine the PTI location relative to the HRUT will be demonstrated.
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For each HEJ tested, there will be both a primary and secondary analysis of the data. This will be 
performed by separate individuals from separate analysis companies. If the primary and secondary 
analysis results differ in regards to PTI detection or location, a resolution of the results will be 
performed by two Level IIIs from different analysis companies. This resolution process will be in 
accordance with the EPRI PWR Steam Generator Examination Guidelines. Additionally, Analyst 
Performance Tracking Software (APTS) will be used. This software package is located in Zetec's 
Eddynet analysis software. The production analysts utilize APTS to review their overcalls, misses, 
hits and reporting discrepancies. A comparison of each analyst's final report to the resolution 
analyst's report, which is considered as truth, makes these determinations. The EPRI PWR Steam 
Generator Examination Guidelines recommend that each analyst, at the start of each shift, review 
all their misses and 20% of the overcalls from the previous day. This practice will be followed 
during the Kewaunee inspection.  

Kewaunee HEJ data collected from the 1995 and 1996 outages will be used as part of the site 
specific performance demonstration for flaw detection capabilities, use of the computer algorithm 
and determination of the center of the +Point PTI response field. At this time, a series of graphics 
is being considered to train and test each analyst for determining the PTI location relative to the 
HRUT.  

WPSC will be actively involved in development of the site specific training and testing materials to 
ensure compliance with the EPRI PWR Steam Generator Examination Guidelines. WPSC also 
reviews and approves personnel certification records prior to the examination. WPSC also has final 
approval on all training and testing materials, and certifies each analyst's capabilities based on 
personnel certifications and the site specific performance demonstration test results.  

NRC Question 7 

Page 3 provides a discussion of the analyst variability test in detecting the center of the +Point coil 
signal response. It is stated that the variability between analysts in reporting flaw locations 
corresponds to 0.008 inches to 0.018 inches in axial elevation and that 0.018 inches will be used as 
the analyst variability in calculating the total NDE uncertainty. (1) What is the mean and standard 
deviation of the analyst variability from the test and (2) Is the analyst variability of 0.018 inches 
comparable to that of the industry in similar inspections? 

Response to-Question 7 

In order to quantify the analyst variability in selecting the center of the +Point coil's PTI response, 
a study has been conducted in which ten Zetec eddy current analysts determined flaw locations from 
ten HEJ samples used for the structural and leak rate qualification tests. Each analyst reported the 
flaw locations as a data point corresponding to the center line of the +Point signal response. Using 
the sample rate of 1280 samples/second and probe translation speed of 0.15 inch/second used in 
collection of the data, the number of samples (i.e., data points) per inch is calculated to be 8533.33 
samples/inch. The mean variation between analysts for the ten tests is 111 data points, or 0.013 
inches. The standard deviation between analysts for the ten tests is 29 data points, or 0.003 inches.
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As Kewaunee is one of only two plants with Westinghouse HEJ sleeves in service, there are no 
similar industry inspections in which analyst variability can be compared.  

NRC Question 8 

On Page 4, it is stated that a computer algorithm will be used to determine lower tangent point of 
the hardroll upper transition (HRUT) region. Discuss the accuracy and applicability of the computer 
algorithm with respect to the actual sleeve-parent tube conditions.  

Response to Question 8 

HEJ sleeve eddy current data will be collected while the probe is pushed through the sleeve. As the 
bobbin coil approaches the HRUT, the coil's eddy current field detects the HRUT prior to the coil 
physically being there. Thus, the sleeve profile displays the HRUT prior to its actual point. This 
effect is commonly referred to as "look-ahead". For this examination the displayed HRUT is 
conservative. By having the computer select this point achieves repeatability and eliminates any 
variability that could occur if each individual analyst were selecting the HRUT.  

For determination of the HRUT, the analyst will place the cursor below the hardroll upper transition 
signal prior to enabling the location algorithm. The algorithm is not influenced by the exact 
placement of the cursor; it is only required that the user position the data cursor somewhere below 
the transition signal. The user defined phase adjustment has the roll transition signal moving from 
left to right in a horizontally positive direction when scrolling from the middle of the hardroll 
through the hardroll upper transition.  

The algorithm "groups" sequential data points, determining an average data point for each group.  
Presently each group, or data window, contains 100 data points. For the acquisition parameters used 
for this test there are approximately 8000 data points within the hardroll flat. The averaged data 
values are compared in sequence to determine if they increase in value as the slice numbers increase 
from the starting point selected by the analyst.  

A certain number of sequential positive going points is required to identify the presence of the roll 
transition signal. When this number is reached the algorithm places the HRUT location at the 
position where the positive going trend began.  

In order to validate the computer selection of the HRUT, a reanalysis of 330 tubes from Kewaunee 
using data collected in 1996 was performed. During this study, the computer algorithm selected the 
HRUT, then was compared to a Zetec Level III selection of the HRUT. The algorithm consistently 
selected the proper HRUT as compared to expert opinion, even for tubes in which data had been 
collected twice on separate calibration groups.
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NRC Question 9 

It is not clear to the staff how the parent tube indication (PTI) is defined in the inspection. In the 
proposed Bases section, page TS B4.2-4, it is stated that "the pressure boundary.. .will allow PTIs 
located in the upper joint to remain in service if there is a minimum non-degraded (i.e., no detectable 
degradation in the parent tube) hardroll length...." Discuss the procedures that will be used in 
characterizing and dispositioning indications, e.g., which coil will be used to determine no-detectable 
degradation (NDD)? Will the non-quantifiable indication (NQI) be dispositioned as a PTI? Discuss 
whether the probe would be used to size flaw depth in sleeves because TS 4.2.b.4.b specifies that 
sleeve indications greater than 24% through wall will be plugged or repaired.  

Response to Question 9 

The low frequency +Point coil will be used for detection of PTIs. Once a PTI is detected, the bobbin 
profile is interrogated to determine the position of the PTI relative to the HRUT. As the distance 
between the bobbin coil and the low frequency +Point coil is fixed during manufacture at the TS 
defined distance of 0.95 inches (inclusive of NDE uncertainty), the analyst will be able to readily 
determine the location of the PTI relative to the HRUT. All PTIs detected will be designated a three 
letter code based on whether or not the PTI is located within the parent tube pressure boundary.  
Those PTIs located within the parent tube pressure boundary, i.e., less than 0.95 inches from the 
HRUT, will be plugged or repaired. PTIs located outside of the parent tube pressure boundary, i.e., 
greater than 0.95 inches from the HRUT, will be left in service and re-examined in future refueling 
outages. All indications detected in the parent tube are designated as PTIs; the NQI designation is 
not used for this examination. If the low frequency +Point does not detect any indications in the 
parent tube, the tube is considered NDD and acceptable for returning to service. There is currently 
no qualified sizing technique for +Point coils; any indication detected in the HEJ sleeve is 
considered greater than the sleeve plugging limit of 24% throughwall and will be plugged or repaired 
prior to returning the steam generators to service.  

NRC Question 10 

In NRC Inspection Report 50-305/96011 (DRS), date February 20, 1997, and 50-305/97008 (DRS) 
dated July 16, 1997, the NRC inspector identified, during SG inspection in Kewaunee, that PTIs 
having large voltage responses masked signal responses from the sleeve such that potential sleeve 
flaws may not be detected. Subsequent to the NRC inspector's findings, WPSC used a high 
frequency 0.080 inch rotating pancake coil to perform sample inspection of HEJ sleeves. No 
indication of degradation was identified in the sleeves. In light of the NRC findings, discuss the 
capability of the proposed eddy current technology (ET); specifically, whether ET can distinguish 
a sleeve indication and PTI that are located at the same elevation across all ranges of voltage 
responses.
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Response to Question 10 

An additional high frequency +Point coil will be incorporated into the combination probe design.  
The high frequency +Point coil will be used to interrogate the sleeve material.  

Wall thickness of an HEJ sleeve/parent tube combination is approximately 0.090" (parent tube wall 
is 0.050", and sleeve wall is 0.040"). The low frequency (150 kHz) +Point coil currently used for 
HEJ examinations was originally designed to look for flaws in the parent tube. Zetec has 
subsequently designed a high-frequency (approximately 600 kHz) +Point coil with the intent of 
using it to inspect only the sleeve. This coil is coupled with the low-frequency +Point coil on one 
probe head.  

A weld sample of an HEJ sleeve was used for assessing the adequacy of the high frequency +Point 
coil for detecting flaws not only in the HEJ sleeve, but also its ability to detect shallow flaws within 
a laser weld. Several EDM notches were put into the HEJ sample to simulate field conditions. At 
the weld location in the sleeve, two inner diameter circumferential notches were placed. The laser 
weld is located directly in the center of the hard roll. As-built measured depths of both notches are 
39% and 26% through wall, with arc lengths of 600. At the location of the lower hard roll, a 3600 
OD groove, 0.005" wide, measuring 80% through wall, was placed in the parent tube. This flaw 
simulates the parent tube flaws located in the lower hard roll transition of the HEJ sleeves at 
Kewaunee.  

Analysis of the data from the high-frequency coil provided good results. Eight hundred kHz and 600 
kHz detected both ID notches contained within the laser weld. Similar success was observed at the 
location of the lower hard roll. Both 800 kHz and 600 kHz detected the ID notches without any 
influence from the OD groove.  

Test results show that incorporation of a high frequency +Point coil into the combination probe 
design will provide detectability of shallow HEJ indications in both the sleeve and within a laser 
weld. The high frequency +Point coil will not be used in dispositioning PTIs under the proposed 
length based acceptance criterion.
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