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River Bend Station

OPERATION OUTSIDE OF TECHNICAL SPECIFICATION LIMITS, DUE TO TRIiP, MAINTENANCE, AND
REPAIR OF EMERGENCY DIESEL GENERATOR II.
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On December 28, 1995, the Division 1! Emergziicy Diesel Generator (EDG) (*DG*) was operating in
preparation for various maintenance activities. During the run, the EDG tripped due to an instrument problem
This began a 72 hour Limiting Condition for Opeiation (LCO) during which other maintenance activities were
performed Upon conclusion of scheduled maintenance, one post-maintenance run and one Surveillance test
were manually terminated due to low lube-oil-pressure indication, and noise. It was later determined that a
previously known minor lube-oil-cooler-jacket-water leak had experienced a step-change Since the first LCO
would expire before the emergent leak-repair could be completed, NRC Enforcement Discretion was requested,
and granted, to extend the original LCO period by 72 hours

The lube oil cooler (*HX*) leak was repaired Cylinder number four was disassembled, inspected, reworked,
and the EDG was returned to service after successful surveillance testing

Division | EDG equipment and off-site power circuits remained operable and extensive compensatory actions
were implemented during the Division 11 EDG outage
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On December 28, 1995, the Division 11 Emergency Diesel Generator (EDG) (*DG*) was operating in

preparation for various maintenance activities During the run, the EDG tripped due to an instrument problem |
This began a 72 hour Limiting Condition for Operation (LCO) during which other maintenance activities were ‘
performed Upon conclusion of scheduled maintenance, one post-maintenance run and one Surveillance test

were manually terminated due to low lube-oil-pressure indication, and noise It was later determined that a |
previously known minor lube-oil-cooler-jacket-water leak had experienced a step-change Since the first LCO |
would expire before the emergent leak-repair could be completed, NRC Enforcement Discretion was requested, |
and granted, to extend the original LCO period by 72 hours

The lube oil cooler (*HX*) leak was repaired. Cylinder number four was disassembled, inspected, reworked,
and the EDG was returned to service after successful surveillance testing

Division | EDG equipment and off-site power circuits remained operable and extensive compensatory actions
were implemented during the Division 11 EDG outage

This event is reportable as operation prohibited by Technical-Specifications, 10 CFR 50 73(a)(2)(i)(B), since the
original 72 hour LCO was exceeded In addition, an EDG Special Report is requiied under Technical
Specifications Section 3 8 1 8, and Regulatory Guide 1 108, sections C 2 e(6)and C 3 b

This report 1s submitted to satisfy all requirements

VESTIGATION

At 0702 on the 28th of December, the Emergency Diesel Generator for Division Il tripped The operator was
controlling power by observing the wattmeter and since it was sluggish in displaying actual power, the operator
reduced power, momentarily placing the machine in a reverse power condition. This occurred during
maintenance preparations for a crankshaft web deflection test  This started a 72 hour LCO action. Other
important maintenance activities were also being performed under the 72 hour LCO on the Division I EDG
and subsequently, the EDG was started on December 28th for a post maintenance run. The unit was then
secured from this run, due to lowering lube oil pressure and high filter dP. This event constitutes a valid test and
failure under Regulatory Guide 1 108 because a condition had been revealed in which an attempt to continue
running could have caused engine degradation

Between 12/28 and 12/30, the diesel was started twice for post-maintenance runs and secured due to an air leak
in the pneumatic control logic which produced false trip annunciators Neither of these events constituted a valid
test or failure They were unrelated to the oil cooler leakage

In the morning of 12/30, the Div I1 EDG was started for a post-maintenance run. The unit was loaded and
operated satisfactorily for approximately 30 minutes with no apparent problems In the afternoon of December
30th, the diesel was started to confirm operability. After approximately 12 minutes of full-load operation in the
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surveillance test, unusual sounds and a shight elevation of the lube oil sump level were noted and the test was
manually-terminated This event constituted a valid test and failure The run termination’s of 28 and 30
December were due to the same oil-cooler leak Therefore the two terminations are considered to be a single
valid failure

Subsequent investigation indicated water was in the lube oil and it came from a leaking tube-sheet-packing-gland
on the associated lube-oil-cooler  The existing 72 hour LCO did not contain sufficient time to repair the lube-oil-
cooler and disassemble and inspect the EDG. An Enforcement Discretion request was prepared and submitted to
the NRC and was granted. All repairs were made and the unit was returned to service prior to expiration of the
extension, although beyond the original 72 hour LCO

ROOT CAUSE

BACKGROUND

On November 10, 1994, an oil sample collected from the Division II EDG indicated the presence of water in the
lube oil Later periodic samples were taken however, only some of them confirmed the initial finding. Analysis of
the samples indicated the water in the oil was from the jacket-water-cooling system

A periodic oil sampling program was initiated which confirmed a source of water from the jacket water cooling
system to the lube-oil system The in-leakage was small and found to occur only for a short period of time
immediately following unit shutdown (system design pressures prevent water in-leakage to the lube oil system
while the diesel is running) The disposition of the previous Condition Report indicated the small leak did not
affect the functional reliability of the diesel generator and operation until the next refueling outage was
acceptable provided periodic sampling and monitoring was performed until the leak was repaired. Since this
condition was discovered, monitoring of the water in the oil system showed the in-leakage rate had remained
extremely small and intermittent with no apparent degradation of the oil system or the engine

Previous oil samples did not show an upward trend in water content and such a significant step-change was
unexpected

TRIPOF 12/28

The Emergency Response and Information System (ERIS) traces show that the originai reverse power trip of
12/28 was caused by an operator action which was precipitated by a sluggish wattmeter Because of the
erroneous indication, the operator lowered the generator load into the negative region and the EDG tripped after
the preset 10 second time delay The ERIS traces showed no indication of siep load changes The wattmeter and
associated circuits were checked and the sluggish response could not be re-created No root cause could be
determined for the anomalo.s meter indication
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TERMINATED SURVEILLANCE

The root cause of the oil cooler water leak was the improper installation, during retueling outage-four
(RF4), of a packing-ring on the low pressure waterbox-to-shell interface and the use of too much RTV
gasket sealer The improper installation caused a jacket water to lube oil leak which is not possible when
the joint 1s assembled correctly

W ML TIONS

WATTMETER
The wattmeter was calibrated and re-tested Unsuccessful efforts were made to recreate the failure The sluggish
wattmeter 1s considered to be an isolated event

LUBE-OIL-COOLER

The filters were changed and cleaned The previously known minor oil-cooler-water leak was examined and there
was no evidence verifying the leak rate had increased Bulk oil samples contained no detectable water, and
bottom samples from the cooler contained no more than a trace

The lube o1l cooler rework was completed and post-maintenance tests were satisfactory  Following
testing, the lube oil cooler was restored to service

DIESEL ENGINE

A visual inspection of the engine showed that cylinder number four sustained slight damage to its liner
and piston  Cylinder number four was disassembled for a more detailed inspection and found to be
slightly scored on the piston and cylinder liner. Shiny metal spots were identified, indicating this wear
was new  No signs of thermal stress, metallic bluing, burrs, abrasions, or similar bulk metal wear were
found The other seven liners were normal The oil was sampled following the abnormal noise and no
metal wear products were detected The oil filters contained no babbit or other foreign material The
cylinder four upper and lower rod bearings were removed to allow nondestructive testing.  The rod
bearings did not show any excessive or abnormal wear  The rod bearing thickness was measured and
was within the tolerance for new bearings A liquid dye penetrant test of the upper rod bearing showed
no cracking had occurred  Some small scratching was evident on the surface of the upper rod bearing,
but the rod bearing was determined to be acceptable for use.  Based upon the results of these inspections,
additional inspections of tle remaining cylinders were not required The liner of cylinder-four was
resurfaced using a Sunnen hone and new piston rings were installed New upper and lower connecting
rod bearings were installed to expedite reassembly

No other damage was detected by any of the detailed engine inspections.  The oil analysis and filter
spections showed no indications of damage to the engine The engine was considered to be acceptable
for use and was reassembled. Following break-in runs to seat the new rings in cylinder number four, the
surveillance test was successfully completed and the unit returned to service
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A qualitative risk assessment was performed to evaluate the safety significance of this one time deviation from
the River Bend TS Based on the safety evaluation, allowing an additional 72 hours to restore the Division II
EDG to service did not cause a significant increase in core damage risk. The full evaluation can be found in the
Enforcement Discretion request, dated December 31, 1995, RBG-42325

- Surveillance interval. Monthly

Test intervals do conform to Technical Specifications
- | vahd failure, (this event), for Division I1 EDG, in the last 25 valid tests
| valid failure, (this event), for Division II EDG, in the last 100 valid tests
2 valid failures in the last 100 tests for all RBS diesel generators

NOTE Energy Industry Identification Codes are identified in the text as (*XX*)




