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The folloving report is being submitted in accordance vith Technical
Specification 4.4.6.5.a and c.

During the Unit 2 Seventh Refueling Outage (U2RF7), eddy current inspections wvere
performed on 100X of the available tubes in all three steam generators (SGs). As
a result of this inspection a total of 574 tubes previously in service (5.76X of
the total number of tubes inspected), wvere found to be defective which requires
inspection results to be classified as Category C-3. Plugs vere removed from a
total of 303 previously plugged tubes and these tubes were returned to service.
As a result of this inspection 239 tubes were designated F*, Following these
actions, the percentage of tubes plugged in each SG is 8.85%, 5.25%, and B.97X% in
SGs 2A, 2B, and 2C, respectively.

In addition to the required tube plugging, several ongoing programs have been
established to reduce the probability of future tube degradation.
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Plant and System Identification

Vestinghouse - Pressurized Vater Reactor
Energy Industry Identification System codes are identified in the text as [XX].

Summary of Event

During the Unit 2 Sevanth Refueling Outage (U2RF7), eddy current inspections were
performed on 100% of the available tubes in all three steam generators (5Gs). As
a result of this inspection a total of 574 tubes previously in service (5.76X of
the total number of tubes inspected), vere found to be defective which requires
inspection results to be classified as Category C-3. Plugs vere removed from a
total of 303 previously plugged tubes and these tubes vere returned to service.
As a result of this inspection 239 tubes were designated F*. Folloving these
actions, the percentage of tubes plugged in each SG is 8.85X, 5.25%, and 8.97% in
SGs 2A, 2B, and 2C, respectively.

Description of Event

Prior to the U2RF7, Alabama Pover Company developed an eddy current inspection
plan to inspect all non-plugged tubes in all three SGs. All Rov 1 tubes vere
plugged prior to initial operation of the unit. In previous outages, several
tubes with defects in the tubesheet region were plugged prior to NRC approval of
the P Technical Specification. During the U2RF7 plug: vere removed from 279 row
one tubes, 23 tubes previously designated as F* and one tube containing a stuck
eddy current probe. These 303 tubes vere successfully returned to service. All
the U-bends of the tubes in Row 1 and Row 2 were heat treated to reduce stresses
in short radius U-bend tubes. Sections from five different hot leg tubes were
removed to obtain data in support of an ¢'ternate plugging criteria: three in 2B
and tve in 2C.

The eddy current inspection plan included: 100% full length bobbin probe
inspection of all available tubes, 100X hot leg roll transition rotating pancake
(RPC) probe inspection of all available tubes, RPC inspection of Rov 1 and Rov 2
U-bends (after heat treatmsnt), RPC inspection of all distorted indications, and
RPC inspection of all greater than or equal to 40X through vall indications.
Ultrasonic testing of several hot leg roll transitions and hot leg support plates
vas performed to obtain data in support of an alternate plugging criteria. The
tube plugging vas completed on December 15, 1990.
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Description of Event (continued)

The folloving is a summary of the tube status for each individual $G:

SG 2A SG 2B 6G 2C
Plugged prior to U2RF? 148 160 203
Determined defective during UZRF? 243 114 217
Returned to service during U2RF? 91 96 116
Total plugged after U2RF? 300 178 304
% plugged after U2RF? 8.85 835 R.97
Designated F* tubes 22 38 179

There vere two major degradation mechanisms for the tubes found defective during this
inpection: PVSCC in the roll transition zone of the tubesheet and OD SCC at support
plates. Table 1 provides a summary of the above indications. These are similar to the
mechanisms reported in LERs 86-004-00 and 87-004-02.

Tube Support Plate

A total of 249 tubes vere plugged due to indications at support plate intersections: 31
in §G 2A, 65 in SG 2B, and 153 in SG 2C.

Tubesheet

A total of 339 tubes vere plugged due to indications in the hot leg tubesheet region
(from above the top of the roll transition to the F* elevation): 216 in SG 2A, 51 in SG
2B, and 72 in 8G 2C. This area was inspected by a 100X bobbin inspection and for the
first time by a 100% RPC inspection.

Cause of Event

Investigations and evaluations performed identified two areas vhere tube defects vere
observed: PWSCC in the tubesheet area and 0D SCC at support plates.

Reportability Analysis and Safety Assessment

This event is being reported in accordance with Technical Specification 4.4.6.5.a and c.

In the past, Alabama Power Company has used a minimum voltage criteria in the analysis
of bobbin probe eddy current data. This outage, eliminatior of the minimum voltage
criteria resulted in an increased number of tubes which vere evaluated as defective at
the tube support plates. In addition, the first 100%¥ RPC inspection of the roll
transition zone in the tubesheet increased the plugging percentage compared to previous
inspections. These enhancements to the inspection program had a significant impact on
the number of tubes avaluated as being defective this outage. The higher number of
tubes plugged this outage is not expected to be indicative of future tube plugging
rates,

The health and safety of the public were not affected.
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Corrective Action

Tubes have been plugged as required. 1In addition, the following actions have been
te¥en in order to reduce the probability of future tube degradation:

1. A program of boric acid addition is being continued to reduce the potential
for OuL SCC.

2. A program of morpholine addition ie peing continued to reduce the potential
for sludge accumulation,

3, The Westinghouse pressure pulse cleaning process vas used in all three SGs to
remove contaminants from the crevices between the tubes and support plates.

4. The Vestinghouse/Framatome shot peening process was utilized during the Unit
Tve Fifth Refueling Outage in the hot leg tubesheet area of all non-plugged
tubes to relieve residual stresses from the hard rolling process.

5. The Westinghouse U-bend heat treat process has been completed on all Row 1 and
Rov 2 tubes returned to service to reduce the potential of U-bend SCC.

6. During the Unit 2 Second, Third, and Fourth Refueling Outages, many of the
gecondary components containing copper were replaced vith components
containing stainless steel,

Additione. information

Similar events vere reported in Unit 2 LERs 86-004-00 and 87-004-02.

No components failed wurig this event.
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No. of Tubes Probed
Tubes Pluggable '

No. Defective Indicutions '
at Tubesheet

No. Defective Indications '
at Support Plate

Tubes F%

indications.

The sum of the number of defective indications at the tubesheet and at the support
plate does not equal the number of pluggable tubes since some tubes had multiple

Stecm Generator
B

243 114 217
216 51 72
31 65 153
22 38 179
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