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On October 9, 1996, at 1705 hours, with the plant in Mode 5 (cold shutdown) for the cycle 19 refueling
outage, an apparent 29 inch crack was found in a six inch service water pipe to the spent fuel pool (SFP)

heat exchangers. Preliminary indication was that this flaw appeared to be a near thiough-wall crack. However,
subsequent failure analysis determined that the indication was a 0.008 inch deep lap which is a minor fabrication
defect. This condition was initially reported on Octcber 9,1996 as a prompt report. However, based on the
failure analysis results, this event was subsequntly determined not to be reportable. On October 19, 1996,

at 1600 hours, a follow-up inspection identified flaws in two tee-to-pipe welds in the service water return line
from the SFP heat exchangers and the piping was declared inoperable. A failure analysis of the degraded

tee will be conducted to determine the cause of the weld flaws. Initial corrective action consisted of establishing
a flood watch in the spent fuel building and preparing temporary jumper hoses, available for use following a
seismic event, to establish an alternate flow path. The tee was replaced and the piping was returned to

service on October 30, 1996. A supplemental report will be submitted detailing the results of the failure
analysis.
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BACKGROUND INFORMATION

The spent fuel cooling system (EIIS Code: DA) cools and circulates the borated water in the spent fuel
pool. Two cooling pumps can circulate the water through two heat exchangers (EIIS Code: HX), which
are cooled by the service water system (EIIS Code: Bl}, and return the water to the spent fuel pool. The
system is designed to allow a full core off-load while providing adequate cooling for spent tuel already in
the pool. The service water line which contained the flawed tee weids was installed in 1975 to allow
installation of a second spent fuel pool heat exchanger.

EVENT DESCRIPTION

Gn October 9, 1996, at 17056 hours, with the plant in Mode & (cold shutdown) for the cycle 19 refueling
outage, an apparent 29 inch crack was found in a six inch service water pipe to the gpent fuel pool (SFP)
heat exchangers. The apparent crack was located near an integral pipe restraint (support welded to
pipe). Preliminary indication, using ultrasonic inspection techniques, was that this flaw appeared to be a
near through-wall crack. However, subsequent failure analysis determined that the indication was a
0.008 inch deep lap which is a minor fabrication defect. This condition was initially reported on October
9, 1996 as a prompt report. However, based on the failure analysis results, this event was subsequently
determined not to be reportable.

On October 19, 1996, at 1600 hours, a follow-up inspection identified flaws in two tee-to-pipe welds in
the service water return line from the SFP heat exchangers and the piping was declared inoperable. The
weld joints were radiographed and the areas of corrosion were ultrasonically examined to completely size
the flaws and degradation. Localized readings of the remaining weld/pipe wall thickness were as low as
0.052 inches. The piping was determined to be inoperable after all design loads (seismic, pressure, dead
weight and thermal) were considered based on ASME Section XI (Appendix H), Generic Letter 90-05
calculations and Generic _etter 91-18 guidelines.

CAUSE OF THE EVENT
A complete failure analysis of the degraded tee will be conducted to determine the cause of the weld
degradation. Preliminary results indicate significant areas of lack of root weld penetration and poor weld

fit up.

A supplemental report will be submitted detailing the final results of the failure analysis.

SAFETY ASSESSMENT

This event is being reported under 10CFR50.73(a)(2)(v)(B) as any event that alone could have prevented
the fulfillment of the safety function of a system needed to remove residual heat.

The identified flaws range from one which is 1/2 inch x 1/8 inch and 0.052 inch remaining wall to 1/4
inch x 1/4 inch and 0.160 inch remaining wall. However, due to the requirements of the evaluation
methodology used and the spacing between flaws, a very deep 360 degree flaw was assumed. Based on
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the ultrasonic test data substantially more weld ligament remains. In addition, a similar, if not more
severely degraded, weld from the emergency diesel generator supply line was tested by an outside lab in
1995 by applying 100 psig of internal pressure and bending to simulate seismic loads. The results of this
test concluded that the ASME section X! (Appendix H) fracture mechanics analysis is a very conservative
approach to evaluate service water weld flaws in carbon steel pipe. Based on this testing, the expected
response of this piping to a seismic event would be flaw growth and pipe leakage, not a severing of the
pipe. Since the degraded welds are downstream of the ‘A/B’ SFP heat exchangers, spent fuel pool
cooling would not have been lost. It was concluded that the service water return line was available to
perform its current function until the tee could be replaced.

The worst case result (assuming a double-ended rupture) would be the discharge of up to 900 gpm of
service water onto the floor of the spent fuel building. No safety related equipment other than spent fuel
cooling is located in this area. Also, Abnormal Operating Procedure AOP 3.2-59 provides various
methods for recovering from a loss of spent fuel cooling due to fouling, mechanical failure, electrical
failure, fire or flooding.

The spent fuel cooling system remained in operation throughout this event except for the short time
period needed to install the temporary fire hoses to support replacement of the tee.

Based on the above, the safety significance of this event is judged to be low.

CORRECTIVE ACTION

Corrective action for the apparent 29 inch crack in the service water supply line consisted of isolating the
pipe, installing a temporary alternate supply of service water utilizing fire hoses, inspecting all remaining
service water system welded supports, cutting out the flawed pipe, performing a crack failure analysis
and inspecting 5 selected service water supply/return welds.

Corrective actions taken as a result of the degraded return line weld consisted of establishing a flood
watch in the spent fuel building, approving a temporary jumper using fire hoses to establish an alternate
flow path during piping replacement and/or following a seismic event, and inspecting 5 additional SFP
service water welds which were subsequently determined to be acceptable. The tee was replaced and
the piping was returned to service on October 30, 1996. A failure analysis of the degraded tee will be
conducted to determine the cause of the weld degradation.

ADDITIONAL INFORMATION
Commitments
The following are commitments made within this report. All other statements are for information only.

B15991-1 A failure analysis of the degraded tee will be conducted to determine the cause of the weld
degradation.

B15991-2 A suppiemental report will be submitted detailing the results of the failure analysis.
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PREVIOUS SIMILAR EVENTS
LER 94-002-01, “Service Water System Declared Inoperable Due to Pipe Weld Flaws”.

LER 95-017-00, “Degraded Weld in CAR Fan Service Water Return Piping”.
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