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Gentlemen:

In accordance with the requirements of 10 CFR 50.73(a)(2)(i), Southem Nuclear
Operating Company is submitting the enclosed LSensee Event Report (LER) concerning
an apparent LPRM TIP calibration tube failure which resulted in primary system pressure
boundary leakage.

Sincerely,
'

n .

$%g ' tem &"
11. L. Sumner, Jr.
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Enclosure: LER 50-321/1997-006
I

cc: Sgylbern Nuclear Overatine Company 1

[y p %Mr. P.11. Wells, Nuclear Piant General Manager
v iNORMS

U.S. Nuclear Reculatory Commission. Washington. D.C.
Mr. L. N. Olshan, Project Manager - Ilatch
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On 10/31/97 at 0813 EST, Unit I was in the Refuel mode with the head removed from the reactor
vessel, the reactor cavity flooded, and core alteration in progress. At that time, plant personnel
concluded that a small amount of water found in traversing incore probe (TIP) tubing and the "C"
TIP indexer came from a reactor coolant leak in the TIP calibration tube in local power range
monitor assembly 28-13. This leak constituted a primary boundary leak as defined in the Unit 1
Technical Specifications. Documented maintenance work history indicated the leak may have existed
for as long as two operating cycles; this is contrary to the requirements of Unit 1 Technical
Specifications 1.imiting Condition for Operation 3.4.4, item a, and Condition C.

Based upon the amount of water found and discussions with the manufacturer, this event apparently
was caused by a small material o. manufacturing flaw in the TIP calibration tube located in local
power range monitor assembly 28 13. Je "A","B", and "D" TiP indexers were checked and no
signs of water were found. The remaining tubing attached to the "C" TIP indexer also was checked
and no water was found. Therefore, this appears to be an isolated case of a leaking TIP calibration
tube.

The entire local power range monitor assembly, including the TIP calibration tube, was replaced on
11/2/97 with an assembly from a difTerent manufacturer.
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PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor
Energy Industry identification System codes are identified in the text as (Ells Code XX).

RIISGlPTION OF EVENT

On 10/31/97 at 0813 EST, Unit I was in the Refuel mode with the head removed from the reactor
vessel, the reactor cavity flooded, and core alterations in progress. At that time, plant personnel
concluded that a small amount of water found in traversing incore probe (TIP, Ells Code IG) tubing

and the "C" TIP indexer (Ells Code IG) came from a reactor coolant leak in the TIP :alibration tube
in local power range monitor (Ells Code IG) assembly 28 13. Instrument and Controls (l&C)
personnel had discovered the water in the indexer following completion of routine outage testing of
the TIP indexer motors. An I&C technician noted during testing that the "C" TIP indexer motor,
although meeting test acceptance criteria, was making an unusual noise. Plant personnel contacted
General Electric, the vendor for the TIP indexers, who recommended the indexer motor be replaced.

'
Upon removing the TIP indexer cover to access the motor, I&C technicians found water in the
indexer. Further investigation revealed additional water in the TIP tubing leading from the indexer to
the TIP calibration tube in local power range monitor assembly 28-13. I&C technicians estimated
the total quantity of water contained in the indexer and tubirg was approximately two cups.

Additional searches failed to reveal any water in the "A", "B", or "D" TIP indexers or in any other
TIP tubing attached to the "C" TIP indexer. Personnellooked for obvious sources of the water
found in the indexer and tubing; however, they found no evidence that the water had been introduced
by work activities (e.g., decontammation)in the area. Conder.sation was climinated as a possible
source of the water because no water was found in the other three indexers. If moisture were
condensing in the indexer and/or TIP tubing, water should have been fe .nd in the other indexers
since all four indexers are located in the same area. Furthermore, the ' lip tubing is maintained under
a nitrogen purge during unit operation to prevei?. the formation of water in the tubing and indexer.

h! ore investigation disclosed that water was found in this same TIP indexer and tubing during the
previous refueling outage (4/96). At the time, personnel concluded the water had come from
decontamination activities in the area of the indexers and disconnected tub',ng. As a precaution, both
the indexer and tubing were replaced during that outage, therefore, it was not possible the water
found this outage remained from that found during the previous outage.

Finally, plant personnel contacted the manufacturer of the local power range monitor assembly
whose TIP calibration tube was attached to the tubing and indexer in which the water was found.
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The manufacturer stated that in 1983 or 1984 two ofits calibration tubes used in foreign plants had
developed minute leaks through small flaws in the tube wall. According to information provided by
the manufacturer, these flaws were not cracks. Rather, they were small regions where discontinuities
in the material allowed molecular diffusion of reactor coolant cross the boundary formed by the
tube wall. The manufacturer estimated the quantity of water tvund in the calibration tubes was only
about one cup in euh case.

Considering the facts revealed during their investigation, plant personnel concluded the water found
in the "C' TIP indexer came from a reactor coolant leak in the calibration tube in local power range
monitor assembly 28-13. Given that water was found in the same tubing and indexer during the
previous outage, it appears possible the calibration tube in local power range monitor assembly 28-
13 actually began leaking through a small flaw in the tube wal' t some point during the previous
operating cycle.

The calibraion tube leak constituted a primary boundary teu as defined in the Unit 1 Technical
Specifications. This is contrary to the requirements of Unit 1 Technical Specifications Limiting
Condition for Operation 3.4.4, item a, which allows no primary boundary leakage, and Condition C,
which requires the unit to be in Mode 3 within 12 hours and Mode 4 within 36 hours of the
occurrence of a primary boundary leak. Because the unit was in Mode 5 (Refuel) at the time
personnel concluded that a primary boundary leak existed, no immediate actions were required by the
Unit 1 Technical Specifications.

CAUSE OE EVENT

Based upon the amount of water found and discussions with the manufacturer of the local power
range monitor assembly, it is concluded this event most likely was caused by a small material or
manufacturing flaw in the TIP calibration tube located in local power range monitor assembly 28 13.
The apparent flaw, while not a through wall crack, was suflicient to allow a small amount of reactor
coolant to ditTuse from the exterior, or coolant side, of the TIP calibration tube to its interior and
collect in the TIP tubing connected to the calibration tube and its indexer. The quantity of water
collected supports the conclusion that coolant diffused through a small tube wall flaw rather than
leaking through a crack and would be consistent with the mode and type of failures experienced in
the foreign plants as described previously.

Plant personnel checked the "A","B", and "D" TIP indexers and found no signs of water. They also
checked the remaining tubing attached to the "C" TIP indexer and found no water. The failed
calibration tube in local power range monitor assembly 28 13 was part of a batch of ten assemblies
received in January 1989, however, it had not been in service as long as the other assemblies from
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that batch. Ilad flaws existed in any of the other calibratior, tubes from that batch, leaks should have
developed before the leak in the calibration tube in local power range monitor assembly 28 13.
Theiefore, this calibration tube failure appears to be an isolated case.

REPORTABILITY ANALYSIS AND SAFETY ASSESSMnNI

This report is required by 10 CFR 50.73 (a)(2)(i) because a condition existed which was prohibited
by the plant's Technical Specifications. Ur.it 1 Technical Specifications Limiting Condition for
Optration 3.4.4 allows no pressure boundary leakage. Documented maintenance work history
indicates a leak in calibration tube in local power range monitor assembly 2813 may have existed as
long as twc operating cycles. The calibration tube forms part of the reactor coolant pressure
boundary, therefore, this leak is contrary to the requirements of Unit 1 Technical Specifications
Limiting Condition for Operation 3.4.4, item a, and Condition C.

There are 31 local power range monitor assemblies,29 of v/hich contain four fission chambers
distributed to monitor four horizoi.tal planes throughout the core. Each local power range monitor
assembly also contains a calibration tube used by a traversing incore probe (TIP). The TIP

| subsystem includes four TIP channels each of which consists of one TIP, one drive mechanism, one
indexing mechanism, up to 10 incore guide tubes, and one shield. The subsystem allows cailbration
oflocal power range monitor signals by correlating TIP signals to local power range monitor signals
as the TIP is positioned in various radial and axial locations in the core.

A TIP drive mechanism uses an ion chamber attached to a flexible drive cable that is driven from
outside the primary containment by a gear box assembly. The flexible cable is contained by tubing
that continues into the reactor core. The tubes are a part of the power range monitor assembly and
fami part of the reactor coolant pressure boundary. An indexing mechmism allows the use of a
single detector in any one of several difErent calibration tube paths.

In this event, one of the reactor coolant pressure boundary calibration tubes contained within a local
power range monitor assembly appears to have had a minute flaw. The flaw in the tube wall material
allowed an inconsequential amount of reactor :oolant to diffuse across the tube wall boundary, enter
the calibration tube, and flow into the TIP tublig connected to the calibration tube and its indexer.
All leakage was contained within the primary containment. The amount ofleakage was on the order
of two cups over the entire operating cycle (approximately 17 months). This is an insignificant
fraction c f the normal one to two gallon per minute nuclear system process barrier leakage from
sources such as pump packing glands, valve stems, and pipe flanges which are part of the reactor
coolant pressure boundcry.
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Studies documented in Unit 1 Final Safety Analysis Report section 4.10 indicate leakage rates on the
order of 150 gallons per minute or more would have to exist before a crack wou d become unstable
enough to propagate rapidly. The Technical Specifications limit of five gallons per minute on
unidentified leakage would require the unit to be shut down well before a crack could grow large
enough to become unstable. Ilowever, the failure of the calibration tube wall appears to have been a
flaw and not a crack in the tube material. This conclusion is based upon the small amount of water

found and previous experience with similar failures in foreign plants. It is not clear thtt a flaw would
become significantly worse over time. Indeed, a similar amount of water found in the same indexer
and Tl? tubing during the previous refueling outage seems to support a conclusion that the flaw was
not becoming significantly worse.

Typically, ihws develop into cracks, and existing cracks grow larger, when a material containing a
flow or crack is subjected to a tensile stress. Calibration tubes contained in local power range
monitor assemblies are exposed to compressive stresses and hence a material flaw normally would
not be expected to develop into a crack. Ilowever, had the flaw in the calibration tube in Iml
power range monitor assembly 28-13 developed into a crack, leakage into the floor drain aump from
the TIP tuoing, into the indexer, ud onto the primary con'sinment floor would have resulted in unit
shutdown per the requirements of the Technical Specifications. This would have occurred well
before the crack could have grown to the point that it would have become unstable and propagated
rapidly. At the Technical Specification limit of five gallons per minute, one Control Rod Drive
system (Ells Code AA) pump, which is normally supplying water through the bottom of the reactor
vessel at about 45 gallons per minute, casily would have maintained reactor water at its normallevel.
Other lugh pressure injection systems, each with a capacity equal to or in excess of 400 gallons per
minute, also were available to maintain reactor water level in the event the calibration tube flaw
developed into a leak. These systems were the Reactor Core Isolation Cooling system (Ells Code
11N), the liigh Pressure Coolant injection system (Ells Code DJ), and the Feedwater system (Ells

Code SJ).

Based en this analysis, it is concluded that this event had no adverse impact on nuclear safety. This
analysis is applicable to all power leve'.:.

CO3RECTIVE ACTIONS

The c c e local power range monitor assembly, including the TIP calibration tube, was replaced on
11/2/9 / with an assembly from a difTerent manufacturer. Because this calibration tube failure
appears to be an isolated case, no further corrective ac%ms are planned or required.
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ADDITIONAL INFORhiAllON

No systems other than those mentioned in this report were affected by this event.

Failed Component Information:

hiaster Parts List Number: IC51 Ells System Code: IG
hianufacturer: Kraftwerk Union Reportable to NPRDS: Yes
hiodel Number: LL42.641 Root Cause Code: B
Type: Tubing Ells Component Code: TBG

hianufacturer Code: (None)

A previous similar event in the last two years in which a primary boundary leak existed was reported
in Licensee Event Report 50 321/1997-001, dated 2/19/97. In that event, personnel found reactor
coolant leakage coming from the area of a socket weld on a 3/4 inch line connected to the Residual
lleat Removal (RllR, Ells Code BO) system suction line. The location of the leak was such that it
met the Technical Specifications definition of pressure boundary leakage, that is, leakage through a

|
nonisolable fault in the reactor coolant system. The leah possibly was caused by a combination of a
weld anomaly or discontinuity and high cycle fatigue.

Corrective actions for the previous event included removing the existing socket-to pipe weld,
shortening the line by approximately seven inches, re welding the line to the RIIR suction line using a
larger weld, contouring the weld to eliminate undercut, and performing dye penetrate and magnetic
particle tests on the new weld. These actions, which could address the type and cause of the
previeus failure only, would not have prevented this event because the type and cause of the two
failures are entirely different.
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