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(613 | notified this utility that under certain repeat start operating modes;
(813) Leg., fast hot starts from 15 minutes to 3 hours after shutdown, J
( after draining the accessory oil system for any reason, or if a |

[ leak at the top of the oil cooler occurred, there was a
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(2] [Testing revealed that the reported repeat start operating modes J
CI7) (would create a loss of the accessory lubricating oil svstem, "prime" e
(CJ3) Lcausing a loss of lubrication at the turbocharger thrust bearing. |

(ZI3) | Procedures were modified to insure no repeat start operating modes would

[Tm Lexist. An_improved lube oil system is being designed. J
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Reportable Occurrence Report No, 50-313/79-006

Report Date: 06/20/79 3. Occurrence Date: 6/7/79
Facility: Arkansas Nuclear One - Unit One

Russellville, Arkansas 72801

Identification of Occurrence:

Condition degrading reliability of the Emergency Diesel Generator
Engine that requires remedial action and corrective measures to
prevent possible operation in a manner less conse.vative than as-
sumed in the Technical Specifications.

Conditions Prior to Occurrence:

Steady-State Power Reactor Power MWth
Hot Standby Net OQutput - MWe
Cold Shutdown Percent of Full Power %
Refuclxng Shutdown X Load Changes During Routine

Power Operation PR, -

Routine Startup B .
Operation

Routine Shutdown
Uperation

Other (specify)

Dcscription of Occurrence:

The Emergency Diesel Generator Engine vendor notified this utility
that recent lubricating oil system tests conducted at Electro Motive
Division, General Motors Corporation, indicate that certain repeat
start operating modes could result in turbocharger thrust bearing
damage which might ultimately cause a turbocharger failure.
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Reportable Uccurrence Report No. 50-313/79-006

8.

9.

Designation of Apparent Cause of Occurrence:

Design X Procedure

Manufacture o Unusual Service Condition
i Including Environmental
Installation/
Conciruction Component Failure
(See Failure Data)
Gperator

Other (specify)

Analysis of Occurrence:

When the engine is in the normal standby mode, the lubricating oil

is supplied to the turbocharger bearings at about 1159F through a
relief valve which serves to keep the entire accessory lubricating

oil system primed to support a fast start. If the engine receives

a repeat rapid start within 15 minutes to 3 hours after a hot shut-
down from a previous run, the lube oil could exceed 160°F, as nor-

mal operating temperature is about 2000F. Under these circumstances,
due to the reduced flow resistance created hy the lower viscosity of
the hot lubricant, the relief valve would not supply the oil. During
the cooling period following a full load run, some of the oil con-
tained in the cooler and filter will drain back to the engine sump

via the lube oil scavenging pump, and some of the oil from the strain-
er box will be sucked into the cooler by the vacuum that develops.

The result is that when a fast start occurs from a minimum of 15
minutes to a maximum of 3 hours after a hot shutdown, sufficient
"prime" oil will have drained to retard the buildup of engine oil
pressure in the event a restart is required. Restarting prior to
adequate cooling may cause some smearing of the bearing metal, so that
cumilative damage from several similar starts could result in a turbo-
charger failurc.
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Reportable Uccurrence Report no. 50-313/79-006

10, Corrective Action:

Immediate action included procedure changes to ensure that:

(1)

(2)

(3)

(4)

Repeat fast hot starts from 15 minutes to 3 hours after shut-
down is avoided.

Operate circulating oil pump for at least 30 minutes following
changing oil filter elements for draining the accessory oil
system for any reason to ensure strainer box is full before
starting engine.

Correct any small leaks at top of oil cooler as soon as it is
noticed to make sure air is not sucked into the cooler during
shutdown.

Maintain one diesel in the running mode for a minimum of 3 hours
following the shutdown of the other diesel if both diesels are
run concurrently.

Final corrective action will include a design change of the lube oil system.
11, Failure Data:

Ther~ have been no similar occurrences.

2238 243



