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UNIT 1 STEAM GENERATOR EDDY CURRENT EXAMINATION

1.0 Summary

On October 2, 1987, Unit 1 was shutdown for its first refueling outage.
A full Technical Specification examination was performed with an initial
sample of approximately 2375 tubes in each steam generator. All tubes were
examined from the cold leg side and all tubes were examined full length with
the exception of row 1 and some row 2 tubes which were examined through the
U-bend to the extent practical.

The initial examination results fell into category C-1 in both steam gen-
erators and no supplementary testing was required. However, due to available
time in the schedule approximately 1375 additional tubes were examined in
steam generator 12 with all results falling into category C-l.

2.0 Examination Results

The examination results revealed additional wear indications at the lower
eggcrates on the cold leg side of both steam generators in the low row corners
of the tube bundles. Two degraded tubes were identified in steam generatorll. The summary data sheets in Appendix A list all tubes in both steam gen-
erators with thru wall indications from 0 — 100X and distorted tube support
signals with probable indications (DSI).

Several tubes, were identified in each steam generator as having minor dings
and dents. The majority of these indications were identified either during
the January 1987 leaker outage or the baseline examination. No significant
changes were observed.

Several tubes in the outer periphery in steam generator 12 have small indica-
tions and the third, fourth and fifth eggcrates. The indications are <20X
thru wall and extremely small however, there does appear to be some growth
since the examination performed in January 1987.

Three tubes in steam generator 11 were observed as having batwing indications.
The indications are extremely small (<20X, 0.5 volts). One tube in steam
generator ll had an indication at vertical strap 5. The indication was pres-
ent in the January 1987 examination and has grown from 29X thru wall and
1.43 volts to 34X thru wall and 1.85 volts. One tube in steam generator
12 had an 23X thru wall indication 2$ inches above the tubesheet.

Possible loose part (PLP) indications were observed in both steam generators.
These indications were present during the January 1987 examination and no
wear of the tube wall has occurred. Sludge profiling was also performed
during the examination and was found to be very minor. Steam generator 11
had 251 tubes and steam generator 12 had 67 tubes in the sample with sludge
indications. The average depth is less than 1 inch and the maximum depth
observed was 1.8 inches.
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The examination resulted in plugging an additional,ll (eleven) tubes in steam
generator 11 and one tube in steam generator 12. The tube sheet maps in
Appendix B show the total tubes plugged in each steam generator to date and
the examination extent during this outage. The NIS-1 form in Appendix Clists each of the tubes, by row and column, plugged as a result of this exam-
ination. In addition to the above tube plugs, four plug welds (R1C188,
R2C187, R2C185 and R4C185) in steam generator 12 hot leg were repair welded
as they visually appeared to be leaking slightly. The following Engineering
Evaluation Requests (EER) were initiated to track the examination results
and subsequent plugging: 87-RC-227, 87-RC-228, 87-RC-240, 87-RC-251,
87-RC-253, 87-RC-259 AND 87-RC-260.

3.0 Examination Techniques and Equipment

The eddy current examination was performed by Conam Inspection using Zetec
MIZ-18 digital data aquisition and analysis systems. The following test
frequencies were used during the examination:

550 kHz differential and absolute
300 kHz differential and absolute
100 kHz differential and absolute

20 kHz differential and absolute

The majority of th'e tubes in the examination sample were tested with Zetec
manufactured 0.610" SFM/HF probes. The tubes in rows 1 thru 10 were examined
with a 0.590" SFM/HF probe. A Zetec SM-4 remote fixture was used for probe
positioning and tubesheet templates were installed for tube location verifi-
cation.
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APPENDIX A

Summary
Data

Sheets





ROW: Indicates the row number of a given tube.

LIN: Indicates the column number of a given tube.

LEG Indicates the tube leg from which examination was performed;
either the hot (H) leg or cold (C) leg.

KZENT REQ: Indicates the tube length required to be examined, i.e.,
F/L — full length, 07H-seventh support on hot leg side.

KZENT TST: Indicates the tube length actually examined.

REM

REEL

Remarks column used for comments relating to examination.

Indicates reel number data was recorded on.

PROBE: Indicates probe diameter and style used for examination.

LOCATION: Gives indication location relative to known landmarks such
as supports and batwings.

VOLTS: Indicates the peak-to-peak voltage of a given indication
response.

DEG: The measured phase angle of a given indication response.

The percent through the tube wall of a given indication
based on the measured phase angle and the calibration curve
established for that particular channel.

CH: Indicates the channel used to measure and evaluate a given
indication.
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STEAM GENERATOR: 2
DATE: 12/30/87
LOCATION: ALL
CRITERIA: PLG
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FORM NIS-1
OWNERS'ATA REPORT FOR INSERVICE INSPECTIONS

l. OWNER Arizona Public Service et. al.
ADDRESS P. 0. Box 52034 Phoenix Az. 85072

2. PLANT Palo Verde Nuclear Generatin Station
ADDRESS 4 Miles South Wintersbur Az.

3. UNIT NO. 1 4. OWNERS CERTIFICATE OF AUTHORIZATION N A

5. COMMERCIAL SERVICE DATE 1/28/86
6. COMPONENTS INSPECTED:

COMPONENT OF
APPURTENANCE

MANUFACTURER
OR INSTALLER

SERIAL
NUMBER

STATE OR NATIONAL
PROVINCE BOARD NO

1MRCEE01A
Steam Generator ll
Tubing

Combustion
Engineering

78273-1 N/A 22499

1MRCEE01B
Steam Generator, 12
Tubing

Combustion
Engineering

78273-2 N/A 22500
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FORM NIS-1 (BACK)

7. EXAM DATES 10/21/87TO 11/2/87 8. INSP INTERVAL PROM I/28/86 TO I/27/%'.

ABSTRACT OF EXAMINATION. INCLUDE A LIST OF EXAMINATIONS AND A STATE5KNT
CONCERNING STATUS OF WORK REQUIRED FOR CURRENT INTERVAL.

A total of 2375 tubes were examined in Steam Gnerator 11 and a total
of 3754 tubes were examined in Steam Generator 12.

10. ABSTRACT OF CONDITIONS NOTED
Steam Generator ll: Three degraded tubes were identified. Several
tubes had miscellaneous dings and dents and one tube had a possible
loose part indication.

7

Steam Generator 12: No degraded tubes were identified, however,
several tubes had (20X thru wall indications. Several tubes had
miscellaneous dings and dents and two tubes had possible loose part
indications.

ll. ABSTRACT OF CORRECTIVE MEASURES
The following tubes were plugged as a result of this examination:
SG11: RlC186, R2C187, R7C4, R2C5, R3C12, RlC14, RlC168, R71C108,

R1C62, RlC64, and R6C11.

SG12: R29C184

In addition, the following tube plug welds installed during the Jan-
uary, 1987 Leaker Outage in the hot leg of SG12 were repair welded:

R1C188, R2C187, R2C185, and R4C185.

WE CERTIFY THAT THE STATEMEiJTS J'JADE IN THIS REPORT ARE CORRECT AND THE
EXAMINATIONS A JD CORRECTIVE iAJEARSUES TAKEN CONFORM TO THE RULES OF THE
AS'ODE, SECTION XI.
DATE SIGNED Arizona Public Service Co.

't

CERTIFICATE OF INSERVICE INSPECTION

the undersigned, holding a valid commission issued by the National Board
of Boiler and Pressure Vessel Inspectors and the State or Province of
employed by Kem er Grou of Lon Grove IL.
have inspected the components descr'ibed in this OWNERS REPORT during the
period~j 7 to~~, and state that to the best of my knowledge and
belief, the Amer has performed examinations and taken corrective measures
described in this OWNERS REPORT in accordance with the requirements of the
ASME Code, Section XI. By signing this certificate neither the Inspector
nor his employer makes any warranty, expressed or implied, concerning the
examinations and corrective measures described in this OWNERS REPORT.
Furthermore, neither the'nspector nor his employer shall be liable in
any manner for any personal injury or property damage or a loss of any
kind arising fr or c ected with this inspection.
IiAJSPECTOR ZMD CORRJISSIONS

DATE
Nat'1 Board, State, Province
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