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SUMMARY
Scope:

To follow steam generator (S/G), recovery from a tube leak forced plant outage
by observing eddy current (EC), inspection activities and steam generator tube
analysis. Also to assess the licensee's EC program and related corrective
measures taken to assure $/G tube inteqrity before retu~ninc to power,

Results:

The inspectors identified programatic weaknesses which included (a) lack of
conservatism in the EC analysis guidelires (b, no administrative control to
addrecs the manner in which information on pluggable tubes is conveved from the
ISI group t¢ the Maintenance Engineering group responsible for tube
disposition, (c) no administratiun controls to address the Maintenance
Engineering group's role and authority . determining whicn tubes get pluaged.
A notice of viclation (NOV), was issued fsr vielating Technical Specification
(TS) regquirements 4.4.5.3 and 4.4.5.8 ir that tube R47-[46 was returned to
service with a defect that exceeded T.S, limite, 50.3€3/92-05-01 "S/6 tube
R47-C46 Returned to Service with Defect that Fxceeded TS Limits, (paragraph 2).
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REPORT DETAILS

Persons Co tacted

Licensee Employees

Other licensee empioyees contacted during this

Baumann, Supervisor Level 11! Eddy Current Examiner
Bulgin, Technical Ser ices, NDE Supervisor

B. Cheezem, Manaxer Inservice Inspection, QA

Gilbert, Safety Assurance Manacer

Hendrix, Engineering Supervisor

Herran, Manager Engineering

McConnell, Station Manager

McMeekin, Vice President, McGuire Nuclear Station
Lowery, Maintenance Enrgineer, Steam Generators General
Mayers, Maintenance Engineer, Steam Generators General
Mullen, Compliance Ascociate Engineer

Sheffield, Luvel 11 Examinar NDE

Travis, Menzcer. Components

technical suppurt, QA, and administrative personnel,

Other Organizations

Hestinghouse Electric Corporation iﬁ&
Dr., W. R, Junker, Fellow Scientist, Material Reliability

Electric Power Research Institute (EPRI)

5.

Brown, Eddy Current Testing Consultant

NRC Resident Inspectors

*K.
*T'

VanDoorn, Senior Resident Inspector
Cooper, Resident Inspector

*Attended exit interview

Recovery from $/G "D" tube leak, (Unit - 1) (73753)

Uffices
Offices

inspection 1included

By review of licensee reports and through discussions with site management
the inspector ascertained that Unit-1 restarted operations, following the

seventh refueling outage, on December 1&, 1991,

On January 6, 1992 plant

monitors/chemistry determined & two callon per day {gpd), Teak in $/6 "0".
The leak rate increased to 8 gpd on January 13 and remained constant until

January 16, when it increased to about 235 apd.

shut down the plant to investicate the problem,

At that time the licensee



The licensee's invectigation of 5/6 "D" , disclosed that twe tubes were
leaking, The mejor source of the leak, was found on the cold leg side of this
$/G in tube R47.CA€ about five inches above the Z20th tube support plate
(TSP)., The other leaking tube (K36-C20), was found on the hot ley side of
this S/G. The leak in thie tube emanated from one of the two welds (top),

? used to bond @ previously installed sleeve to the tube, and was measured

at about two drops/minute; this rate remsined constant when pressure was
fucreesed to 575 psi.  This tube was investinated/evaluated and
subsequently remuved from cervice,

o A

a., Historica) Backoround on R47-C46 Tube

By review of previcus eddy current dats and throuch discussions with
cognizant licensee persorrel, the fnspectors ascertained the following:

’ The March 1928 EC examination with bobbin probe showed no evidence of
an findicatior ir the arez of interest - freaspan region between
TSP(s) 20 and 19,

“ During the 1890 refueling outage & similar examination shcwed ne
evidence of a defect in this area. it sheuld be noted that a closer
review of the bobbin data by the W consultant discloced the presence
of a possible indication seen on the 35 KHz absolute chanrel. The
ronsultant sucoested that this could have been & "precursor” that may
have heen caused by a ferromagnetic deposit on the tube surface or a
ferromaanetic region in the tube. In addition, the consultant roted
that the above mentioned signal could be due to random noise.

3 Durino the last refueling outage in September of 1891, the subject
tube was again examined by bobbin coil and the results anulyzed under
site approved EC and Analysis Guidelines, Revision 1, July 10, 1981,
“Main Guidelines”, A review of the analvsis records dated October 1,
1991 showed that, an indication was identified in the area of
interest, that it was analyzed by & primary ard a secondary analyst
with differing interpretations. The primary analyst interpreted the
EC sional as a manufacturer's burnish mark (MBM) with high
signal~to-noise ratio and a voltage amplitude of 1.7 volts., The
secondary analyst interpreted the same signal as an 859 through wall
{ndication (crack), with a voltage amplitude of 1.7 volts. It is the
inspector's uncderstanding that the lead anaiyst reviewed the data and
characterized the indicetion as an MBM with a high signal-to-noise
ratic. The plant returned to power on or about December 12, 1991 and
continued to operate for epproximately three weeks when the initial
evidence of a possible tube leak in S/G "D" was detected,

b. Corrective Action

On January 27, 1992, at the McGuire site the inspector met with
technical personnel to discuss plant status, plans for corrective
zctior and observe related activities., Some of the major elements
relative to these activities were as follows:
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" The licensee had fidentified, by data review, approximately
seventy seven (77), tubes with bobbin indications,
(MEM/signal-to-noise; similar to tube R47-C46, and was taking
the conservative approach to remove them from service, These
tubes were located in 211 four steam generators,

: Perform a video scan intide the suhject tube to observe crack
morphology.

inspect approximately 62 tubes around the vicinity of the
subiect tube for information purposes.

R Fxamine with RPC, all tobbin coil indicetions, in S/G "DY,
identified as MBM(s) and freespan dearadation.

: lubes that were not carmarked for plugaing, including those
exhibiting antr1-vibration wear, preheater wear, tube-sheet below
F* end ‘reespan indications confirmed with RPC to be within
acceptable limits,

s re-examine with RPC the entire lencth on the cold leg side of
RA7-C4€ to Yook for other crack like indications,

¥ Conduct ultrasonic erxamination to determing size and crack
length in R47-C4E,

Following the cforementioned RPC examination on tube RAT-Ca_, the
licensee irformed the inspector that three adoitiona’ axial cracks
were found ir the fresspan reyuion between the ldth and 15th TiP(s) of
this tube, The more pronounced of the three cracks was about 1 to
1.5 inches long and was analyzed as being €0% through wall with a
voltage amplitude of approximately 0,46 volts, The other two cracks
vere analyzed as being obout 20 to 30% through wall. A review of
historical date, cdisclesed no evidence of indication during the 1930
cu%:ge EC examingtion, A breakdown of the historice! daia is as
follows:

1990 1961 1992
No. 1 '
At 14th Nothing cbserved Small signal observed, Analysis of RPC
TSP, ~5.20" by bobbin probe in analyced as an MBM and data acquired
this area dispositioned as & nc fellowing shut-

detectahle defect (NDD) down shows a
601 through
wall crack with
(.46 volts,
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No, ¢
At léth
TSP,-4 7€

No, 3

At 1dth
TSP Near
#2 crack

hs a

4
1990 1991 1992

Nothing observed Cmall sional Analysis of RPC

by bobbir probe observed, ditpositioned data acquired

in this area es NOD following shut-
down shows
crack 40%
through wall

Nothing observed Kothing observed Keak crack Yike

by bobbin probe by bobbin probe signal 40%

throteh wall

result of these findings licensee management and technicel staff

met and decided on a significant revision to the initial inspection

plan

discussed eerlier in this repert. The revised inspection plan

wae at follows:

>

Also

Develop revised, conservative criteria for analyzino bobbin coil
deta including; (a) report all indications of degradation
recardless of depth and with no mininum voltage threshold,
(b) research and report any positive crack-like responses
displayed on the 00 Mhr absolute vertical strip chert,

{c) report any indicatior on the differential channel shown and
confirmed in thy oefect plane, (d) delete characterization code
“MBM" and the 5 to 1 signal teo noise criterion,

Train and ocualify by test all analysts on the new criteria.

Review all 1991 refueling outage bobbin coil probe data using
the new criteria.

in order to prevent overplugoing, the licensee established the

fellowing methodology to further screen indications {dentified in the
above process!

o
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(1)

(2)

Reanalyze all S/G "D" 1991 bubbin coil probe data.

Ail indications, identifiad trom the bobbin coil probe data in
5/6 "0" to be 100 percent FC tested with the MRPC, Analysis of
thic data and existino bobbin col data to be done by recognized
inhouse and/or industry technical experte. lUse this detail
analysis to velidate one of the following processes to determine
the tubes to be remuved fram ssrvice.

MRPL test &11 irdications called frum the bobhin cei) reanalysis
that can not be resvlved by detafled sxpert review.

Perform a historicel review of past Lobbin coil data to identify
any indicatiors that have changed over time.
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fddy Current Inspection of Unit 2 S/G Tubes

The EC examination of S/G tubes in Unit 2 was in prooress in parallel with
the Unit 1 reanalysis effort. The licensee used the same screening
process to identify axial crac) indications in the freespan iegions of
these generators,

Following the end of thic insp.ction the lic~nsee reported finding three

tubes with tight crecks similar ta those in tube 47-4F, The cracks were

located on the cold leg side of S/G "C" and in the same relative location
as those in S/G “D" of Unit 1. Specific information about these tubes are
as follows:

Tube Locatior TWD
TSP
k18 - Cl10 21 - 09" 58%
RS - (&9 21 -« 1.2" distorted incization in dent reaion
R18 -« C5 21 - 1.7 92%

The licensee indicated these tubes were removed from service and will
undergo failure analysis.

Within the areac irspected no violations or deviations were identified,
Licensee Action on Previousiy Inspecticn Findings

{Closed) Inspector Fellowup Iltem €1-26-01, Reshooting Radiographs to
Verify Full Ceverage of Areas of Interest

This item was identified because IS! radiographs on certain rainsteam
welds were shot in a manner that precluded the inspector from verifying
complete covera?e of the area of interest. To resolve the issue the
licensee reexamined the welds ultrasonically. Th. inspector's review of
the records showed tihe code-required, weld volume wnd acdiacent material
were of sound quality. Therefore the item was closed.

Exit Interview

The inspection scope and results were summarized on February 6, 1992, with
thuse persons indicated in paragraph 1 above. The inspector described the
areas inspected and discussed in detail the inspection results listed
below. No dissenting corments were received from the licensee.
Proprietary information is not contained in this report.

(Upen) Notice of Violation, No. 50-363%/%2-05-01, S/6G Tube R47-C4€ Returned
te Service with Defect thet Exceeded TS Limits, paragraph 2.



