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Reported Under Technical Specification  6.7.2.a(3) * Date Due NRC 1/12/83

Event Narrative:

Unit 1 was operating at 99-percent power, ‘unit 3 was operating at
99-percent power. On 12/30/82 with unit 2 in refueling outage, examinations
were performed in accordance with I[EB 82-03 on welds in the recirculation
pipiag. Indications of cracking were found by ultrasonic inspection and
confirmed as cracks by X-ray examinatior. Three indications were found in
weld KR2-36 and cne indicatioa in weld KR2-14. These ~racks appear to be
fatigue-induced. An analysis has been performed to demonstrate that the
flaws will not propagate to an unacceptable level during the next cycle of
operation and special tests will be performed *o monitor the movement and
vibration of piping at and around the above welds for any in-service
induced stresses. There was no effect on public health and safety of the
public. There are no redundant svstems. For further details see attached
assessment and action plan.

» Previous Similar Events:
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drowns Perry Nuclear Plant Unit 2
Rectrculation Manifold Indinations
Assessment and Aotion Plan

Background

The recent discovery of throughwall intergrannular stresa corrosion
cracking (IGSCC) tn the thick-wall recirculation piping at Nine Mile Point
unit 7 has resulted in an Incrensed concern Lo the BWR IGSCC fsaue,
particularly for larger pipes. As a result, NRC isauved IE Bulletin 82-93
which requires that inapections of inc. eased sensitivity be performed by
BYR licensees whose plants are currently in or scheduled to be in a
refueling mode or extended cutage through Jamuary 31, 1983. Browna Ferry
Nuelear Plant unit 2 1s currently near the ond of an extended cutage and
the IE Bulletin 82-03 inspections are couplete. The completed inspections,
wvhich were performed by LMT, Inc., on 40 class | welds did not reveal any
unacceptable "CSCC i{ndications.

A3 a result of indicationa that were found In a sweepolet at Hatch unit 2,
NRC region II Inspectors requested that TVA examine a sweepolet-to-manifold
Joint nearest the manifold end c’Rp. TVA proceeded to perform a prelimiiary
examination on sweepolet-to-manifold weid KR-2-36 in loop B (see
attachment) and found unacceptable indicaticns. LMT wvas then called back
to Browns Ferry to examine Lhe sweepolet-to-manifold weld K2-2-36 and three
Additional sweepolet-to-manifold welds., LMT found three unacceptable
indications 1. weld KR-2-36 and one unaccaptadble ind{cation in the loup A
Sweepolet-to-manifold weld joint nearest the end cap (FR-2-18), As a
result of th. unaceeptable {ndication in KR-2-18, the four rematining
sweepolet-to-manifold welds were examined. No addittonal unacceptable
indications ere faund.

Deseription of the Indicaticns

The unacceptable indications which were found In the loop B sweepolet-to-
manifold joint nearest the end cap (KR-2-36) were determined to be in the
heat-affected zone (HAZ) of the manifold, and their oriontations looking
down toward the aweepolet were approxizately 1:30, 5:00, and 5:00 o'c loek
positions--assuming a 12:00 o'elock reference position in the direct.on
toward the manifold end cap. The indication which was found in the loop A
aweepolet-nanifold joint nearest the end cap (XR-2-18) was also d-.termined
to be in the HAZ of the manifold, and 1ts orientation looking dom toward
the sweepolet was approximately at the 1:3C o'clock position--2ssuming a
12:00 o'clock reference position 1a the direction toward the vanifolé end
cap. All of the indications were interpretad by LMT to be cracks and vere
determined to be approximately 1-1/8 f{nches in length and 20-parcent wall
thickness in depth. A detalled report sumsarizing the ultrasonic
inapections has been prepared by [MT and submitted to TVA.!

TVA procceded to drain the reeirculation linea 30 that radiography could he
performed on the two welds in the four areas where the UY (ndications were
found. The radiography was perforasd by Industrial lavoratories, Tne. The
techiniqua involved double-wall shots taken with a 100 curie {ridium source
and M-type film. Souree location was such that straight anota as well as
various angle shots were made in the arvas containing the indicationa. The
sensitivily level was 2T.
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The X-rays confirmed the eviderce of cracklike indications in the

4:00 o'elock and 5:00 o'clock positions of sweepolet-to-manifold weld
KR-2-36. The X-rays could not confirm the presence of cracklike
indications in the 1:30 o'clock poattion of weld XR-2-36 nor in the 1:30
o'elock poaition of weld KR-2«14; however, these X-rays have been sent Lo
Aptec Engineering for image enhancems it.

Based on the ultrasonic exasinations perforaed by ILMT and the radiography
performed by Industrial Laboratories, it 1a TVA's positica that three amall
crackes exist in sweepolet-to-manifold weld KR-2-36 and one small crack
éxists in sweepolet-to-manifold weld XKR-2-18. Because the original shop
X-rays and the ASFE Section XT presarvice examinations did not reveal any
similar indications in these areas, TVA believes that these Cracks are
service induced,

Assessment of [ndicationa

TVA does not belleve that the detected indications coild he ICSCC
indications because 3hop records show Lhat both joints XR-2-38 and ¥XR-2-14
were solution anncaled after the final welding was complete and, therefore,
are nol sensitized. This has been varified by review of the original shop
raclograpns and the original heat treatment recc.ds. Also, metallography
¥as performed by TVA adjacent to and in shop weld KR-2-36 (loop B) and in
shop weld KR-2-14% (loop A). Both welds were examined in the area of the
indieattons and had 3olution-annealed micrcstructures. The pipe adjacent
to shap weld KR-2-30 was tested uaing in-place, electrolytic-oxalic acid
eteh (AST' A262, practice A). No sensitization was found using this
wethod. Additiopally, delta ferrite readinga taken by TVA {n the shop
welds showed lesa than 1| percent delta ferrite, whereas the rield welds

ad jacent to the headers had @ to 10 psrcent delta ferrite. This low lavel
indicates that the delta ferrite present from welding was transformed to
auatenite by the solution heat treatments.

TYA belleves Lhat the indications were fatigue induced for the following
reascns. There have been concerna in the pasc about audible noises in the
general area of the unit 2 recirculation manifolds: and TVA, therefore,
believes that lhere is a stroog possibility that this noise was caused by
vibrations in this piping aystem. If fatigue {3 the real caunse, TVA
believes that the two sweepolet-to-manifoid Joints with uuacceptable
indications would be the most llkely loocaticns to cxperience fatigue
problems because the amplitude of vibration {a expected Lo be greater near
the free ends (capped ends) of the 22-inch recirculation manifold. This
greater amplitude would then resuit in higher cycilc streas levela {a Lhe
suspect sweepolet jolnts. Also, the locations and orientrtions of the
indicationa in the manifold HAZ i3 where e would expect fatigue cracking
cauaed by vibration-induced bending moments wn the sweepolets because the
streas levels In the area of the indications ace higher. This has been
docuacated by past research conducted by Battelle Memorial Tnstitute
relative to fatigue in sweepolet branch connections (see attached
report) .2 TVA determined that the sudible nolse wis due to a resonant
frequency that was generated by the recire pumps when they were operating
At approxisately 30-percent capacity., TVA has e)iminated this noiswe
problea by operating the pumps at di{fferent speeds during startup and
operation. If fatigue cracks were initiated as a result of theae
vibrations, TVA bdelieves that the driving force may have heon eliminated.



Action Plan

Two basic options are available Lo dispositicn the cracks that were found
during the subject inspection: (1) repair by welding or (2) perfora a
linear elastic fracture mechanics (LEFM) analysis to desmonstrate that thas
flaws will not propogate to an unacceptable lewel during the next cycle of
operation and monitor the two walds Por any sarvice-induced stresses,

TVA ruled cut poerforming a repair at this time for the following reasons.
Because the flaws are assumed to bo service induced, a throughwall repair
would ta involved. This would Lnvolve extresely high personnel axyeasure
rates, as well 23 posing problems with back purglog and sbisture, In
additlon, the welding would sensitizs the manifold in the eéxcavatad areas
and 2 worase condition could develop as a result of a Lhroughwall repair,
The "backlay® repeir technique, which has been uvsed b other uti{litiea, has
not been demonstrated to be zcceptable for sweepolet-to-neader welds and
in TVA's opinicn i3 not an acceptable repair technijue for fatigue-type
cracking at this time.

Pacause of the many problems nsscciated with any type of weld repair, it is
TVA's decision to provide justificatior for continued operation in the

"as 13" condition. This justification will consist of (1) performing LEFM
analysis to show that the indicatlons will not grow to unacceptable sizes
during the current fuel cycle, (2) installing instrumentation
(accelerometers, ete.) near both suspect welds to Azsess Lhe vibrations,
(1) fnastalling moi.ture-sensitive tape near the suspect joints to monitor
for leakage at these jofats, and () reinspecting the suspect weids at the
next refueling outage and determining !f any crack growth has ocecurred.

1. Linear Elast's Fracture Mechanics (LEFM)

A LEPM analyals will be performed by General Electric Company (Lo be
submitted later)3 to prediet the grovth of the indications during the
next fuel cyecle. The ama'ysis will predict growths of the {niications
for the next fuel cycle oy using the anticipated system loading as
taken from the design stress report. The pradicted growth will be used
to estimate the end of fuel cycle indication sizes. These final sizes
will then be cvaluated for acceptadbility using the criteria in the
proposed Appendix X to ASME Section XI.

2. Vibration and Dlagnoatie Instrumentation

Vibration analysis of the recireculation loop will rely heavily on the
use of accelerometers. The number of psnetrations and the extensive {n-
containment work for sensor inatallation will limit the total mumber of
sensors installed; therefore, one-half of the recirculation loop

(1oop B) will be more thoroughly instrumented than the oLher loop

(loop A). Accelerometers on loop B will allow an estimate of the
vibration modes and amplitudes; cnd accelsaromelers on loop A will be at
selected locations to ensure that vibrations are essentially a airrore
image of loop B.
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As stated previously, an apparent resonant vibratiocn related to
recirculation pump speeds has Leen detected under certain operating
conditions; therefore, recirculation pump speed will be measured with
proximity probes. The combinaticn of pump speed data and vibration
modes will enhance our knowledge of the resonance phenomenon and the
pessidle effect on fatigue cracking.

If possible, straln gages will be installed on the two riser lines
nearest each end cap. The strai: gages will be located near the
sweepolet-riser line welds and will be used to predict cyclic stresses
in the areas of suspected fatigue cracking. TVA considers strain gages
to be less important than the othar sensors; therefore, they will be
inatalled only {f possible,

3. Moisture-Sensiti{ve Tape

To monitor the recirculation system piping for possible leakage during
the next “uel cycle, the instailation of a leak detection system is
under Investigation. The primary detection system under consideration
utilizes a noisture-sensitive tape. The moisture-sensitive tape
senaors would be placed in several locations around the areas where the
cracks have been identified. The detection system would provide
indication outside primary containment. Techaark, Ltd., is being

maulted for availability of detection systcma, Prelizinary
conversations with Techmark indicate that four sensors and associated
alectronics should be availible within three weeka after the date of
the order. ’

h. Inspections at the Next Refuelinz Outage

The two sweepolet-to-manifold jointa*will be ultrasonically examined
again at the next refueling outage using similar techniques to those
used during this ocutage, and the results will be compared to the

current examination results for assessment of any potential crack
growth,

Conelvsion

Based on the action plan which i{ncludes (1) justification by analysis,
(?) installation of instrumentation to assist in assessing vibrational
efecta, and (3) fnatallation of sensors near the twe suspect welds to
ensure early leak detection, TVA concludes that the detected oracks will
not affeet safe operation of the unit.
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