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On April4, 1997, with Unit1 in Mode 6, itwas determined that a number of the hot leg tubesheet region Steam
Generator (SG) tubes with indications had been placed back into service at the end of the 1995 Cycle 15 refueling
outage after performing SG tube inspections and tube repairs. During the 1997 inspection a large number of tubes in
the hot leg tubesheet region of each SG were identified as degraded. Re-analysis of the Cecco-5 probe data from the
previous SG inspection of the largest tubesheet crevice indications determined that these indications were also present
in 1995, implying that tubes with defects had been placed back in service, and not repaired in accordance with
Technical Specification 4.4.5.4.a.6 and 4.4.5.4.b. In accordance with 10CFR50.73 (a)(2)Qi(B), this event is reportable
as operation prohibited by the plant's Technical Specifications.

The cause of this event is attributed to inadequate analysis of the Cecco-5 eddy current data in 1995. For the 1997
outage, EPRI qualified bobbin coil and rotating coil inspection techniques and an EPRI qualified data analyst were
used. For future inspections, use of a qualified process with better data analysis capability, use of highly trained and
qualified analysts, a»d independent data review is expected to significantly minimize or preclude occurrence of a
similar event.

Eddy current tube inspections and a bounding tube pressure test program at the end of Cycle 15 determined that the
tubes with the largest defects met the draft RegGuide 1.121 for leakage at Main Seam Une break conditions and for
burst at 3 times the normal operating pressure differential ~ Therefore, there was no hazard to the health and safety of
the public during Cycle 15.
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Co d'tion Prio to Eve
Unit 1 was in Mode 6, Refueling

During eddy current tube inspection and tube repairs, conducted March 15 through April 9,1997, a large number of
tubes in the hot leg tubesheet region of each Steam Generator (SG) were identified as being degraded. This region
of the SG was eddy current inspected the full length of the tubesheet with a rotating coil probe. The degradation
consisted of axial crack indications and was identified as either Outside Diameter Stress Corrosion Cracking
(ODSCC) at or near the top of the tubesheet, or Primary Water Stress Corrosion Cracking (PWSCC) at the pa~',~l

depth tube roll transition. Due to the large numbers of defects found ln '.he tubes, analysis of the Cecco-5 probe data
from the previous refueling outage for 28 of the largest ODSCC Indicati( ns determined that the indications were
present in 1995. Some were initiallyidentified in the bobbin coil data from 1995, but had been dispositioned as
acceptable based on the Cecco-5 data. When re-evaluated with the aid of the 1997 data, a number of the
indications could be seen on rotating coil data from 1994. Although present then, they were smaller than observed in

1997. After completion of the re-analysis, it was concluded that tubes with defects had been placed into service for
fuel Cycle 15.

The cause of this event is attributed to inadequate analysis of the Cecco-5 eddy current data back in 1995. Though
the technique was qualified for the inspection of tubing in this region of the SGs, data analysis techniques used at the
time were inadequate. Analysis of Cecco-5 data is complicated by the many channels of data and its presentation
format to the analyst. Improvements have been made in analyzing the Cecco-5 data through the use of improved
guidelines, analysis software and also, analyst training and qualification and industry experience. These
improvements enabled the re-analysis process to identify the tube degradation in 1997. A review of SG secondary
side chemistry and Cecco-5 probe qualification requirements did not reveal evidence of a different cause.

This event is reportable under the provisions of 10CFR50.73(a)(2)(i)(B) as an operation prohibited by plant Technical
Specification 4.4.5.4 a.6 and 4.4.5.4 b. Technical Specification 4.4.5.4a.6 and 4.4.5.4b require that all tubes
exceeding the repair limit and all tubes containing through-wall cracks be plugged or repaired. Based on the re-

analysis of the 1995 Cecco-5 data it was evident that the data analysis conducted in 1995 was discrepant in that
tubes with defects were returned to service.

Evaluation of the 1997 rotating coil eddy current data and a bounding tube in-situ pressure test program confirmed
that the tube structural integrity met draft Reg Guide 1.121 requirements. Based on the'insitu pressure testing results
for all degradation mechanisms, including tube sheet region ODSCC and PWSCC, main steam line break leakage
was determined to be 0.64 gpm for the most limiting SG loop, which is well below the Technical Specification
allowable of 8.4 gpm. Maintenance of leakage below this limit in the event of a Main Steam Line (MSL) break
ensures that the calculated off-site doses would be within 10 percent of the 10 CFR 100 limits. Also, for those tested

at three times normal operating pressure differential as patt of the program, no tube burst occurred in any of the
tubes.

It is therefore concluded that this event did not represent a hazard to the health or safety of the public.
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The 1997 SG eddy current tube inspections were conducted using EPRI qualified bobbin coil and rotating coil
inspection techniques and an EPRI qualified data analyst. Data analysis software used for the rotating coil
inspections is much easier to analyze than that used for Cecco-5. It has fewer channels to review and uses a terrain
map format which provides a better pictorial representation of the data for recognizing crack like indications. In
addition, analysts were required to pass a site specific examination. Data analysis was also checked during the 1997
inspections by employing an independent data analysis process.

Use of the qualified process with better d;!a analysis capability, highly trained and qualified analysts, and independent
data review is expected to significantly minimize or preclude occurrence of a similar event in the future. These
requirements have been incorporated into the technical scope document which governs this work.

In addition, use ofCecco-5 probes for future tube inspections has been discontinued until the data analysis
techniques have been improved, qualified, and gained wide spread industry acceptance.
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