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On August 30,1997, during the investigation of a piping leak, it was determined that the 'A' and "B" Emergency Diesel
Generators (EDG) skid mounted piping and tubing may not maintain structuralintegrity during EDG operation.
Portions of these systems had partial penetration welds. Evaluation of the welds show that piping with partial
penetration welds, when exposed to excessive vibration, are susceptible to failure by vibration induced fatigue. The
"B* EDG was not operating at the time of the event and was conservatively declared inoperable.

The cause of this cond'. an was non-conforming partial penetration tubing welds. The original vendor supplied EDG.

skid mounted piping and tubing did not fully comply with the design drawing requirement for full penetration welds.

As a result of this condition, large bore piping and tubing with partial penetration welds, on both Emergency Diesel
Generators, will be reworked and restored to code acceptable full penetration welds.
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l. Description of Event

On August 30,1997, during the investigation of a piping leak, it was determined that the "A" and *B" Emergency
Diesel Generators (EDG)[EK) skid mounted piping and tubing may not maintain structural integrity during EDG
operation. Portions of these systems had partial penetration welds. Evaluation of the welds show that piping with
partial penetration welds, when exposed to excessive vibration, are susceptible to failure by vibration induced
fatigue. The 'B' EDG was not operating at the time of the event and was conservatively declared inoperable. At
the time of discovery the unit was defueled.

On August 2,1997, oil was reported leaking from a cracked weld in the "A* EDG lube oil tubing with the system in
service, The EDG was shutdown and repaired by replacing the defective section of tubing. Subsequent
examination of the tubing removed from the "A" EDG revealed that the failed weld was a partial penetration, not a
full penetration weld as required by the EDG vendor drawings. An evaluation was made on the effect of partial
penetration welds on skid mounted piping system structuralintegrity. EDG lubricating oil [LA), jacket cooling water
[LB) and air [LC) cooling water piping was included in the evaluation. The results of the evaluation show that the
piping with partial penetration welds have stresses within code allowable, but portions which are exposed to
excessive vibration are susceptible to failure by vibration induced fatigue. The section of the lube oil line which
failed on the 'A' EDG was replaced with heavier walled piping using full penetration welds. The vibration level of
2.0 inches per second measured after the repair was significantly reduced from that measured pnor to failure. The
vibration level measured on the corresponding tubing section of the "B" EDG was 1.9 inches per second.

A prompt report was issued on August 30,1997 pursuant to 10 CFR 50.72(b)(2)(iii)(A), a condition that alone could
prevent fulfillment of a safety function. Further analysis indicates it would more properly be classified as a
condition that was outside the design basis of the p! ant.

This condition is being reported in accordance with 10 CFR 50.73(a)(2)(ii)(B), a condition that was outside of the
design basis of the plant.

II. Cause of Event

The cause of this condition was non-conforming partial penetration tubing welds. The original vendor supplied
EDG skid mounted piping and tubing did not fully comply with the design drawing requirement for full penetration
welds.

lll Analysis of Event

The EDGs provides emergency AC power to the safety related 1E 4160 volt and 480 volt electrical buses in the
event of a loss of normal power. The EDGs are normally maintained operable in a standby condition.

The failure mode of the 'A' EDG lube oil tubing weld was engine-driven vibration induced fatigue, resulting in
cracking of the partial penetration weld. The vendor's design drawing required full penetration welds for skid
mounted lube oil, air cooling and jacket cooling water system piping and tubing. Additional inspection of skid
mounted piping and tubing indicated other locations where lack of full penetration welds existed on the "A" EDG.

The tubing weld faibre occurred on the "A" EDG rendering it inoperable. On August 30, after receiving additional
information from the vendor, the "B" EDG was conservatively declared inoperable. The 'B" EDG's piping systems
maintained structural integrity and the "B" EDG remained functional. No weld failures have occurred on the "B'
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EDG. A walk down of the *A* and "B' EDG piping did not reveal any additional weld faiiures. The EDG vendor
evaluated and determined the skid mounted piping acceptable based on original shop hydrostatic testing and a
lack of in-service pipe failure history. The results of the piping stress analysis shows the piping with partial
penetration welds has stresses within code allowable, but portions which are exposed to excessive vibration are
susceptible to failure by vibration induced fatigue. The piping sections on each EDG with the highest apparent
vibration levels are portions of the tube oil line and the air cooling water supply line. Vibration levels on the *B'
EDG lube oil line and the air cooling water supply line on each EDG are lower than the failed line. In general,
vibration levels on the "B" EDG are less than the "A" EDG. Therefore, based on a review of the vibration data,
inspections of the available pipe welds and successful code stress analysis, failure of the *B' EDG skid mounted -
piping coincident with the "A" EDG is not considered credible. The "B" EDG safety function was not affected by
thi" condition.

The failed section of "A* EDG lube oil tubing has been repaired. The "A" EDG is operable but is not yet fully -
- quahfied, pending completion of the corrective actions.

Based on the above, this condition is considered to not be safety significant.
i

IV. Corrective Action

As E. result of th;s condition, large bore piping and tubing with partial penetration welds, on both Emergency Diesel
Generators, will be reworked and restored to code acceptable full penetration welds prior to er.tering Mode 4 from
the current outage.

V. Additional information

Similar Events

There are no similar events involving failed welds on EDGs.

Energy Industry identification System (Ells) codes are identified in the text as [XX].
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