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During routine sarveiliance testing of "A" Emergency Diesel Generator on April 12,

1992, the engine became incapable of supplying full load because of reduced
header prossure,
of the foot valve in the fuel oil day tank bv a fibroos material,

Subsaguent

sl oil

investigat len revealed blackage of the suction strainer

Lahoratory

analysis confirmed that the material was from an oil ahsarbeér only used in cleaning

oll "pills,

On April 24,

1992 sufficient information had been generated to allow

concluding that the angine could have been in a degraded condition, i.e., not

capable of maintaining full load for the duration of a design basis accident.

This

caused the engine to be declared inoperable during previous periods and, since
appropriate actions had not been taken, resulted in operation prohibited by

Technical Specifications.

A review of previous maintenance acvivities revealed that

the foreign material probably entered the system in October of 1991 during cleaning
of the fuel oil transfer pump suction strainer due to inadequate cleanliness and
The fuel oil system for the other Emergency

foreign material exclusion controls,

Liesel Geuerator was inspected with no similar material being found.
being reviewed wilh appropriate perscanel.

The event is
Corrective actions also include

documentaticn revisions te strengthen cleanliness control requirements as well as a
review of tha foraign materi{al exclusion program for maintenance activities,
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A. Plant Status

At the time this condition we: discovered, Arkansas Nuclear One Unit 2 (ANO=2)
was In cold shutdown conditions (Mode 5) with Reactor Coolant System (RCS) [AB)
temperature B5 degrees and pressure 15 psia,

B, Event Description

During & root cause evaluation of a problem with fuel oil [DC] supply to "A"
Enmergency Diesel Generator (EDG) [EK|, or April 24, 1992 sufficient information
was available to determine that the EDG may not have been capable of operation
at full load for a period of time requived to fulfill its function during a
Jdesign basis accident,

On April 12, 1992 at 0931 "A" EDG was started for its monthly surveillance test.

Approximately forty minutes into the performance of this test the operator

stationed at the EDG noticed that fuel oil header pressure to the engine had

decreased to 2.5 psig. This is below the minimim value of 10 psig specified on

- .ae log sheet. Swapping the duplex fual oil filter had no effect on fuel oil

i pressurc, Load on the generator began to oscillate as much as 200 KW, When the
load was decreased to 1400 KW, fuel oil pressure to the engine returned to
approximately 17 psig. The engine operated normally at this point,

j Approximately forty minutes later the generator load was gradually increased to
2000 KW. Fuel oil pressure decreased to 10 psig., Increasing load to 2500 KW

; resulted in fuel oil pressure dropping to 5 psig. During this load incresse no

other abnormalities or obvious reasons for the drop in fuel oil pressure we-e

noted by Operations or Maintenance personnel. The engine was shutdown and

troubleshooting efforts began, The EDG was declared inoperehle at 1020 on

April 12. 1992, "B" EDG was operable at this time,

Subsequent tests and inspections indicated blockage to the suction of the fuel
afil pump. On April 15, 1992 the EDG Fual D41 Day Tank, 2T-304, was apened for
inspection, The foot valve, 2ED-7A, was found to be clogged with a fibrous
material. This material, a collection of small pieces, was fairly evenly
distributed on the brass wire mesh strainer that covers the opening of the foot
valve suct’ n. The material was approximately 1/16 to 1/8 inch thick aver the
strainer surface and was estimated to total approximately 1,75 cubic inches.
The strainer had partially collapsad i{nto the foot valve housing which allowed
some of the material to enter the foot valve itself, A sample of the material
was sent to a laborstory for analysis, It was determined to be part of an oll
absorber sheet only used in cleaning oil spills,

sludge was found in the tank and on the foot valve screen but no oll absorber

|

E
The Fuel 011 Day Tank for the other EDG was inspected. A slight amount of
material was present. This sludge was removed prior to closing the tank.
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Maintenance rvecords were reviewed in an attempt to determine when and how the
material got inte the fuel ofl system, Four instances when the system was
opened were evaluated.

1. The Fuel 0] Sthiage Tank (2T-57A) manway was removed to repair a leak on
Marca 31, 1991, A review of the lob order revealed that there wers no oil
absorbers used for this work, 1f an ol] absorber fragment had been dropped
{1 the tank at that time, It 4% unlikely that it would have taken ‘welve
v oetsy to be sucked into the fuel ail transfer pump and sent to the fuel 0]
Day vmnks  Also, any macerial would hdave had to pass Llrough the fasl ofl
transfer pump suction strainer (2F<36A) to get to the day tank, This is
unlikely due to the mesh of the strainer. Also an inspection of the strainer
following the April 1992 event did not reveal any foreign material.

2. In March of 1991, during the list refueling outage, the day tank was apenad
and cleansd, Level switches were removed from the tank for calibration. A
review of job orders revealed that no ofl absorbers were requisitioned for
either task. Prior to final closure. the task was inspected for cleanliness,
This inspection was done with low {1lumination fn the tank that could have
contributed to missing forelgn material. 1f the foreign material had been
introduced inte the tank at that time it would have had to be overlooked by
the craftsmen and two Independent cleanliness inspectors and have remained in
the system for ons year befors clogging the day tank strainer.
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3, On October 25, 1991 the fuel oil transfer pump suction strainer was removed
for cleaning. 0il absorbers ware used for this job, Statements from two
individuals involved in this work revealed that the oil absorbers were only
used to soak up fuel oil that had been spilled on the floar. Only lintefree
rags were used to clean the strainer housing., The strainer {tself was
replaced with a new strainer, System cleanliness was not independently
voarified prior to reassenbly,

4. A filtering of the contents of 2T-57B started on April 7, 1992, This
procedure uses tempordary hosss to circulate oil from Storage Tank 2T-578
through a filter and back to a bulk storage tank sapplying both 2T«57A and B.
041 absorbers were used for this job; however, the fuel passed through a ‘ive
micron filter betwaen the bulk storage tank and either 2T«57A or B, Any
debris would also have had to pass through the fuel oil transfer pump suction
strainer in order to reach the day tank.

; Since oil absorber sheets were used for cleaning an oil spill during the

i October 25, 1991 maintenance (number 2 above), this is considered the most
likely time when foreign material was introduced into the system. Also, the
condition of the material indicated that it may have been shredded in some way
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for it to evenly distribute itself around the foot valve strainer. I1f the
material entered at the strainer it would have passed through the fuel ofl
trans(er pump prior to reaching the day tank, Passing through the pump would
ha.. most likely shredded the material. lowever, the possibility of entry of
the material during the March 1991 day tank cleaning cannot be completely
eliminated,
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A review of past fuel of] pump discharge pressure data revesled no degrading
trende. At the start of the fafled run the pressure was a normal 22 psig at
full load and decressed throughout the run.
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C. Koot Cause

The root cause for foreign material having entered the EDG fuel]l »il aystem 18
attributed to inadequate cleanliness and foreign material sxclosion controls,

D, Corrective Actions

E The foot valve in fuel oil day tank 27-30A was removed and cleaned, The tank
internals were also cleaned. The fuel oil cono filter was cleaned, The duplex
fuel ofl filter elements were replaced, The foot valve strainer and tank
internals for 2T-308 were also inspected and cleaned. No absorber material was
feund, The transfer pump suction strainers for both systems were irspected with
ne absorber material found. Observation of the fuel oil transfsr pump
parformance indicated that it was operating normally,

Applicability to Unit 1 wae evaluated. The Unit 1 EDGs do not have foot valves
iiside their fuel ofl day tanks and do not have manways on the day tanks that
would allow material to be left in the system. Strainers in the fuel oil pump
suction lines would ¢ateh any debris from the storage tanks prior to reaching
the day tanks, An inspection and cleaning of Unit 1 FDG fuel oil tanks, filters
and strainers was receptly completed, No fibrous material was fdentified during
these inspections.

This event will be reviewed with Unit 2 Mechanical and Instrumentation and
Control Maintenance personnel, Mechanical Maintenance Planners, and Quality
Control Inspectors to take advantage of lessons learned, This review will be
completed by July 31, 1902,

The protedure for inspection of the fuel oil day tanks will be revised to
' include steps to install adequate lighting. This is expected to be complete by
i July 15, 1992,
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Quality Engineering will issue supplemental instructions to the “uality Control
(QC) job order package reviewers to add cleanliness QC hold points or
not.fications in job order packages related to activities invelving opening or
closing either unit's EDG fuel oil system. This will be completed by June 15,
1992,

A review of surveillance procedures and repeti{tive tasks to ensvre adeguate
cleanliness controls will be cumpleted by June 30, 1992,

A complete raview of the foreign material exclusion program will he completed
and appropriate changes implemented by September 30, 1992,

E. Safety Significance

The two EDGs are designed to generate and supply required emergency power to
redundant 4,16 KV Engineered Safety Features (ESF) buses, Fach EDG is capable
of carrying the maximum ESF loads required under postulated accident conditions.
Even though "A" EDG had passed all required surveillance tests and shown no
performance problems, it has been assumed to have been inoperable from the time
of the maintenance activity on October 25, 1991 until the fuel oll probhlem was
discovered on April 12, 1992, BRased upon engineering judgement, it cannot be
stated with reasonable assurance that the EDG could have carried the required
load for the full duration of a design basis accident. Jhe sngine had run for
approximately 66 hours since it was overhauled during the last refueling outage
and for 12 hours since any portion of the system was opened for maintenance,

The engine was capable of supplying partial load even with the day tank suction
strainer clogged, Plant records from October 25, 1991 to April 12, 1992 were
reviewad, This review showed that for plant operation above cold shutdown
conditions "B" EDG was operable and in automatic stawdby except for short
periods of routine surveillance testing and for a period of special testing on
December 4, 1991 that invelved approximately six heurs. Redundant offsite power
sources were also available above zold shutdown except when Startup Transformer
#2 was removed frum service for approximately four hours on Novembar 1, 1991,
During cold shutdown conditions, Technical Specification 3.8.1.2 allows both
EDGs to be out of service {f positive reactivity changes are suspended. "B" EDG
was removed for service for approximately one hour and fifteen minutes on

March 25, 1992 to obtain an oil sample. It was also removed from service for
inspection for approximately 12.5 hours March 29, 1992 and between 0405 on
April 6, 1992 and 0900 on April 11, 1992, During these periods, shutdown margin
remained greater than =5.5 percent deita K/K. Although there were some small
temperature and RCS boron concentration vari{ations, no significant positive
reactivity evolutions cccurred when both EDGs may have been inoperable. Based
on the limited amount of time and plant conditions under which both EDGs may
have been inoperable, as well as the isolated natura and uncertainties of this
condition, it is evaluated to have limited safety significance,
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F.

Basis For Reportability

"A" ¥DG was determined to have been inoperable because it may not have been
capaule of fultilling its design functiion during accident conditions. There
were periods when "B" EDG was inoperable for other reasons. Since it was not
known that "A" EDG was inoperable, the appropriate action requirements of
Technical Specifications 3.8.1.1 or 3.8,1.2 were not taken for either one or
both EDGs being inopevable, This represents a condition prohibited by Technical
Specifications that is reportable pursuant te 10CFRS0, 73(a)(2)(1)(R).

Addirvional Information

Energy Industry ldentification System (EII8) codes are identified in the text as
[XX].

There have been no similar events reported as Licensee Event Reports at ANO,
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