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April 8, 1892

‘E§> DUKE POWER

U.8. Nuclear Regulat ry Commission
Documeni Control Desa
washington, D.C. 208555

Subject: McGuire Nuclear station Unit 1
Docket N~ 50-369
Licensee cvent Report 369/92-01, Revision 1

Gentlemen:

Pursuant to 10 CFR 50.73 Se.cjons (a) (1) and (d), attached is
Licensee Event Report 369/92-01, Revision 1 concerning fallure to
remove a steam generator tube from service. This report is being
submitted in accordance with 10 CFR 50.73 (a) (2) (i4). This
event is considered to be of no significance with respect to the
health and safety of the public.

Very truly yours,

/0".'0-
2 WA Cranal/
/l%b f“
T.C. McMeekin

TLP/bcb
Attachment

xc: Mr. S$.D. Ebneter
Administrator, Region 11
U.8. Nuclear Regulatory Commission
101 Marietta St., NW, Suite 2900
Atlanta, GA 30323

INPO Records Center
Suite 1500

1100 Circle 75 Parkway
Atlanta, GA 3,439

Mr. Tim Reed

U.8. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, D.C. 20555

Mr. P.K. Van Doorn
NRC Resident Inspector
McGuire Nuclear Station
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mrikd) A Technical Specification Violation Occurred Because Of Fallure To Remove A Steam

Generator Tube From Service, As Neceesary, During the Unit 1 End Of Cycle 7 Refueling Outage.
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On January 16, 1992, at 1912, Operations Control Room personnel commenced an orderly shutdown
of Unit 1, ae a result of primary to secondary syetem leakage, which had increased to
approximately 235 gallons per day, on Steam Generator (8G) 1D. Prior to the shutdown, Unit 1
was operating in Mode 1 (Power Operation) at 57 percent power. Un.t 1 was taken off line at
0649, January 17, 1992, and entered Mode 5 (Cold Shutdown) on January 18, 1992, at 0852, The
leakage was attributed to SG tube 47-46, leaking 30 drope per minute at secondary side head
prassure, and $G tube 36-30, leak.ng 2 drops per minute at 180 psig above head pressure.
Subseguent investigation of the event determined that $G tube 47-46 had a flaw indication in
excess of the Teuhnical Specification limit of 40 percent. Tube 36-30 leakage was attributed
to an inedequate kinetic weld bond. Reevaluation of Motorized Rotating Pancake Coil (MRPC)
Fddy Current Test (ECT) data collected during the 1991 End Of Cycle (EOC) 7 refueling outage,
revealed that the ir“ication on tube 47-46 existed at that .ime and wae greater than *“he 40
percent through wall limit. This event has been assigned cauees of Inappropriate Actione and
a Manacement Deficiency. Duke Power personnel and industry experte conducted an extensive
historical ECT data review, acquired additional MRPC data, and developed more conservative
eriteria for determining which tubes *to repair. Based on the revised conservative criteria,
tubes 47-46 and 36-30 were plugged, along with other tubes exhibiting crack~like
indicatione, located in SGs 1A, 1B, 1C, and 1D.
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EVALUATION:

Background

The Reactor Coolant (NC) system [EIIS:AB) transfers heat generated in the keactor [E1I8:1RCT)
Core to the Steam Generatore (5Gs) (EIIS:8G) where eteam ie produced to drive the Main
Turbine Generator (EII8:TG). The NC system contains Westinghouse Model D-2 vertical shell,
U-tube evaporator [EI18:EVP) 8Gs. There are approximately 4700 tubes in each §G. The
Reactor Coolant flows through the inverted U-tubes, entering and leaving through the nozeles
[BI18:N2L) located in the hemispherical bottom head of the SGe. The head ie divided into
inlet and outlet chambers by & vertical partition plate extending from the head to the tube
sheet. Manwaye are provided for access to both sides of the divided head. The U-tube and
the divider plate are Inconel, and the interior purfaces of the Reactor Coolant channel heads
and nogeles are clyd with austenitic stainless steel. The primary side of the tube sheet ie

weld clad with Inconel.

Fddy Current Testing (ECT) which is used mainly for thin materials, ie¢ a nondestructive test
technique based on inducing electrical currents in the material being inspected and observing
tne interaction between the currente and the material. Eddy currents are generated by
electromagnetic coils [EIIS8:CL] in the test probe, and monitored simultaneously by measuring
probe electrical impedance.

In adiition to flaw inepection, ECT can be used to indirectly measure mechanical and
metallurgical characteristics which correlate with electrical and magnetic properties.
Geometric effucte such as thickness, curvature ¢.d probe to material spacing influence eddy
current flow and can also be measured.

Virtually everything that affects eddy current flow or otherwise influences probe impedance
has to be taken into account to obtain reliabls results. Therefore, credible ECT requires
a high level of operator training and awareness.

Techinical specitication (T8) 3.4.6.2> states Reactor Coolant leakage shall be limited to 1
gallon per minute (GPM) total primary to pecondary leakage through all 5Ge and 500 gallons
per dasy (GPD) through any one §G.

TS 3/4.4.%, Surveillance Requirement 4.4.5.4a.6 states the repair limit of a SG tube is
defined, in part, as the imperfection depth at or peyond which the tube or sleeve [BIIS:SLV)
shall be removed from service by plugging or repaired by eleeving and is equal to 40 percent
of the nominal tube or sleeve wall thickness.

On March 7, 1989, 8G 1B on Unit 1, developed a tube leak on 8G tube 18-26, (documented on LER
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MotGuire Nuc'ear Station, Unit 1 08000 369

Tube 36-30 Action Plan: §G tube 36-30 waes tested full length veina the bobbin coil test
method during the 8¢ tube leak in March. 1989, and during the RFOs in 1590 and 1991. The

Motorized Rotating Pancake Coil (MRPC) test method of the tube shevt region was also
conducted during the 1990 and 199) RFOs. During BOC 7 in 1991, & tube indication was
identified at the secondary face of the tube sheet. At that time, *the t be wae sleeved using
& kinetically welded 17 inch long eleeve. Post inepections o) the sleeve revealed no
anomalles. (1t ehould be noted that SG tube sleeves are structurally qualified with no
eredit taken for weld bonde.) Veing thie informaticn, 8SG Team personnel developed the
following action plani

ECT the tube and sleeve of tube 36-30 using the bobbin coil and MRPC test method
to locate and characterige the leak.

Perform ultrasonic teesting of the sleeve in tube 36-30,
pPerform visual inspection of the sleeve in tube 36-30,

perform ultrasonic testing on sleeves installed just before and after the sleeve
in tube 36-30.

perform ultrasonic testing of a random sample of eleeves in 8G 1D.
Review the inetallation records on 8G 1D for anomalies,
Remove tube 36-30 from service.

The results of the action plan for tube 36-30 revealed the following information. The leak
was discovered to be in the tube to sleeve jnint. It was determined by the SG Team that the
pleeve wae leaking at the bottom kinetic weld due to an inadequate weld bond. The most H
prouable ceuse was insufficient cleaning of the tube surface in preparation of the sleeve
inctailation, since the cleaning instrument had broken while being used to clean the next
tube, tube 36-31, There were no defects identified in the tube or sleeve. There were no
anomalies identified in the installation process of the sample sleeves, or the eleeves
installed before or after tube 36-30. An examination of the sample sleeves in the SG did

not reveal any other problems. Tube 36-30 has been plugged. '

Tube 47-46 Initial Action Plan: ECT of 8G tube 47-46 using the bobbin coil test method wae
performed during the Unit 1 8G tube leak outage in March, 1969, and again during Unit 1 EOC
6, in 1990. At that time there were no indicatione noted. In October, 1991, during EOT 7,
a 1.7 veolt amplitude tube indication wae ocbserved from the bobbin coil test. The tube
i{ndication wae classified as a Manufacturing Burnishing Mark (MBM). The tube then underwunt

i mw v s
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MRPC testing, however, the results of the MRPC testing were not fully evalvated and the \ ibe
remained in service. ECT Management and Support Engineering personnel, after evaluating MRPY
test data acquired on tube 47-46 during this ocutage, have determined that the indication from
October, 1991, wae incorrectly classified. Ae a result, the SG Team persconnel developed the
action plan listed below:

Run bobbin coil and MRPC testing on tube 47-46 to verify the leak and location,
Run MRPC on all outeide diameter (OD) tube indications in §G 1D
Visually inepect tube 47-46 from the primary eide of the §G.

Review selected historical BCT data from the 8Ge including the eddy current
analyste resolutions on all bobbin coil data which showed free span (the «rea
where the tubes are not supported by a tube support plate (TSP] or tube sheet)
OD tube indications.

Remove from service all tubes in the 8Ge identified in the selected historical
data review and by MRPC testing which have free apan indications.

Review ECT data on OD indications in the TSP and U-bend area.

Pull tube 47-46 for metallurgical analysis during Unit 1 EOC 8., (The tube was
not pulled during this outage due, in part, to concerns with leaving Unit 1l in
mid-loop cperation for an extended period of time.)

ECT of tube 47-46 revealed that the tube indication whrich caused the leak was a 1 inch long
axial indication located approximately § inches above the 20tl, TSP, The S5G Team initially
jdentified 77 tubes in the 4 SGe which would need to be plugged. These tubes were identified
a® having indications in the free span area, the same ae the indication on tube 47-46. MRPC
testing wae performed un 63 randomly selected tubes in the general vicinity of the leaking
tube, 47-46. The MRPC testing wae performed up to the 19th TSP, A review of the bobbin coil
data gathered during this outage, revealed auditional tube indications on tube 47-46, between
the 14th and 15th TSPe. MRPC testing wae performed on the tube indications, and the results
revealed the indications to be similar to the leak defect, MRPC testing of the largest
indlcation sized it to be 60 percent through wall (TW). A review of the 1991 EOC 7 ECT data
for 80 1D revealed some evidence of the tube indication was preseni at that time, however,
the amplitude wie small, and was characterized as NOD (no detectable defeci). Another 25
tubes loceted on the Cold Leg side were selected for full length MRPC testing. Thirteen
tubee were from the same heat (same manufacturing group) ae tube 47-46. Twelve tubes were
from the same heat as tube 18-25 (from the tube leakage outage in March, 1989). During the
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MoGuire Nuclear Station, Unit 1 05000 369

A decision was then made by Station Management and 5C Team personnel to evaluate and
disposition the remaining §C tubes using the MRPC test method, as mentioned above. There
would be, however, several exceptions to ueing the MRPC test method because of accessibility
of tubes and readability of data:

The MRPC test method wouid be used on accessible tube indications. This would
cover approximately B0-95 percent of the tube indications in the 4 5Gs. .

$C tubes not accessible due to manipulator limitations would be dispositioned
using the historical review of the bobbin coil data,

MRPC test data that ‘s not readable would not be rerun, but a historical review
of the tube in gquestion would be used for dispositioning.

When historical data ie used to disposition a tube, written criteria from a
recognized industry expert would be used in the evaluation process.

With the revised action plan implemented, the number of special interest tubes (tubes flaggecd
for sadditional examination and analysis) identifled were as follows:

8G 1A - 321
8G 1B ~ 244
8¢ 1C¢ ~ 303
8G 10 - 284

0f the tubes identified, there were approximately 3. tubes per S thet were plugged. The 77
86 tubes initially identified for plugging under the original criteria, dropped to 64 when
evaluated under the new conservative criteria and were included in the plugging.

The new conservative criteria used to disposition Unit 1 86 tubes was also used to
disposition the §G tubes being evaluated on Unit 2 during EOC 7. Four special interest tubes
were identified on Urit 2 which showcd characteristics similar to tubes 18-25 (from the
March, 1989 tube rupture) and tube 47-46. Three of the tubes, which are located in 8G 2C,
have been pulled for further laboratory analysie. The fourth tube located in 8G 2D was
plugged because it is located at the transition point of the U-bend and would be difficult
to remove, At this time, analysis of the pulled tubee is still in progress.

Unit ) entered Mode 1 on February 20, 1992.

Do ——————————
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MoGuire Nuclear Station, Unit 1 05000 369 92 01 10 | o 14
lomwediate: 1) OP$ Control Room personnel commenced an orderly shutdown of Unit 1 on
January 16, 1992,
Subsequent: 1) The leaking 5G tubes were identified in 8G 1D by Maintenance personnel.

2) Action plans were developed by the SC Team to evaluate the SG tube leake.

3) The action plan for tube 47-46 was revised by the 5G Team.

4) The bobbin coil data from Unit ! BOC 7, in 1991, was reevaluated using
revised conservative criteria. Thie conservative criteria was aleo used
to analyze the bobbin coil data acquired on the 1¥92 Unit 2 EOC 7.

$) Three 5G tubes were removed from $G 2C for laboratory analyeis.

6) Additional resources were assigned to support the disposition.ng process.

Plarned: 1) Administrative controls will be developed to address Support Engineerings
role and authority in the dieposition process.

2) ECT Analysis Management personnel will alter the activities of the
resolution data analyste during RFOs, to allow the analysts to focus in on
their duties.

3) The ECT guidelines will be revised by ECT Analyeis Management personnel to
clarify the use of MBEM and other discontinuity codes.

4) The ECT guidelines will be revised to delete the 8/N limite of 5 to 1 that
may lead to a lack of coneservatism in the eddy current results.

$) Training of the data analyste will be separated into two groups - primary
and secondary analyste, and lead or resolution team aralyste.

€ F . Analysis Management personnel will conduct a review of ECT procedures
and will make enhancements as necessary.

7) Administrative controls will be developed to address the manner in which

I information on $G tubes is conveyed to Support Engineering for tube
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