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This LER reports the inoperability of four Emergency Diesel
i Generators (EDGs) that resulted from separate crankcase

pressurization events which occurred on the D13, D14, D21
and D22 EDGs between November 29, 1995, and July 24, 1996,
due to a common cause. These events resulted from plugging
of the exhaust stack bird screens by rust debris from the
exhaust stack piping which entered the exhaust stream gas
flow while the EDGs were operating.

Reference: Docket Noe. 50-352
50-353

Report Number: 1-96-017
Revision Number: t?
Event Dates: November 29, 1995 - July 24, 1996
Reportability Date: August 20, 1996
Report Date: September 19, 1996 )
Facility: Limerick Generating Station |

P.O. Box 2300, Sanatoga, PA 19464- !

2300 !

This LER is being submitted pursuant to the requirements of
10CFR50. 73 (a) (2) (vii) (D) . Additionally, this LER is being |
utilized to. supplement the EDG Special Reports dated
December 28, 1995 and June 6, 1996, pursuant to the
requirements of Technical Specifications Surveillance
Requirement 4.8.1.1.3.
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This LER reports the inoperability of 4 Emergency Diesel Generators
(EDGs) that resulted from separate crankcase pressurization events
which occurred on the D14, D21, D22 and D13 EDGs between 11/29/95, and
07/24/96, at the Limerick Generating Station. Original evaluations of
the D14 and D21 EDG events indicated that the Flexmaster type fittings
connected to the crankcase piping may have caused the pressurization
events for these EDGs. Further evaluation has concluded that the D14,
D22, and D13 EDGs and possibly the D21 EDG became inoperable due to
blockage of the exhaust bird screens by rast debris originating from
the inside of the exhaust piping. Review of previous industry events
revealed no similar rust blockage events. The actual consequences of
these events were minimal in that there were no transients requiring
the Unit 1 or Unit 2 EDGs to perform their design function and only 1
EDG was inoperable at a time. All EDGs were successfully run
immediately following each of the EDG pressurization transients. Scale
was removed from all EDG exhaust stack sidewalls, the stacks were
cleaned and vacuumed, and the EDG exhaust stack bird screens were
modified to provide additional surface area. An independent assessment
Confirmed the root causes and corrective actions.
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Unit Conditions Prior to the Events

Unit 1 and Unit 2 were in Operational Condition 1 (Power Operation) at
100% power level during each of the foar Emergency Diesel Generator
(EDG, EIIS:DG) crankcase pressurization events. There were no
systems, structures, or components out of service which contributed to
these events. :

Descriotion of the Event

This LER provides information regarding four (4) separate EDG
crankcase pressurization events which occurred on the D14, D21, D22
and D13 EDGs between November 29, 1995, and July 24, 1996, at the
Limerick Generating Station (LGS).

A Special Report to the NRC dated December 28, 1995, reported the
valid failures of the Unit 1 D14 EDG and the Unit 2 D21 EDG which
occurred on November 29, 1995, and November 30, 1995, respectively

,

(Note: the D21 EDG experienced only slight pressurization). The i

original evaluation of these events documented in the Special Report, I

indicated that the Flexmaster type fittings connected to the crankcase i

piping may have caused the pressurization events for these EDGs. The
Special Report d'.ted June 6, 1996, reported a valid failure of the
Unit 2 D22 EDG due to crankcase pressurization resulting from rust

.

|debris plugging o2 the exhaust stack bird screen. This LER reports a
similar pressurization event which occurred on the Unit 1 D13 EDG on
July 24, 1996.

On July 24, 1996, with Unit 1 at 100% power, Operations personnel were
performing procedure ST-6-092-317-1, "D13 Diesel Generator Fast Start
Operability Test Run." During performance of the ST procedure run, a
crankcase pressurization event occurred. The event occurred after the
EDG had been at full load for approximately one hour and 40 minutes.
The D13 EDG was immediately shutdown from the Main Control Room and
declared inoperable at 1115 hours.

Since previous crankcase pressurization events at LGS were accompanied
by expulsion of iron oxide scale (rust) particles from the exhaust
stacks, the area of the exhaust stacks was walked down for rust type
debris. Some evidence of debris was found but the quantity was
substantially less than the quantity observed following previous
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events. Also the debris particles were smaller and thinner (i.e., I

approximately 1/4" across and 1/16" thick or smaller) .

An investigation concluded that the D13 EDG experienced a crankcase
pressurization caused by exhaust back-pressure resulting from iron
oxide scale accumulating on the exhaust stack bird screen. After
completion of the investigation and subsequent testing, the D13 EDG !

was declared operable at 2345 hours on July 25, 1996. !
,

On August 20, 1996, a reportability determination concluded that a
condition existed for the Unit 1 D13, D14 and the Unit 2 D21, D22 EDGs |

such that at least two independent trains of a single safety system
became inoperable due to a common cause. This report is being <

submitted in accordance with the requirements of 10CFR50.73 |
(a) (2) (vii) (D) . Additionally, this LER is being utilized to i

supplement the EDG Special Reports dated December 28, 1995 and June 6, |
1996. These Special Reports were' submitted pursuant to the j

requirements of Technical Specifications Surveillance Requirement !

4.8.1.1.3.

Analysis of the Events

The actual consequences of these events were minimal in that there
were no plant events requiring the Unit 1 or Unit 2 EDGs to perform
their design function. There was no release of radioactive material
to the environment as a result of these events. In each of the four
cases only one Unit 1 or Unit 2 EDG was inoperable, therefore, the
three remaining Unit 1 or Unit 2 EDGs were operable during the time
periods that one EDG was inoperable. Immediately following each
event, the remaining seven Unit 1 and Unit 2 EDGs were successfully
run without incident.

Had an accident occurred coincident with a loss of offsite power in
which the onsite Emergency AC Power System was called upon to perform
its design function, an analysis referenced in the LGS Updated Final
Safety Analysis Report states that safe shutdown of either Unit 1_or
Unit 2 could be assured with as few as two EDGs.

Cause of the Events

Follow-up investigations concluded that the D14, D22, and D13 EDGs and
possibly the D21 EDG became inoperable as a result of plugging of the

i
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exhaust stack bird screens by rust debris which entered the exhaust )
stream gas flow while the EDGs were operating. The debris originated '

from either the walls of the carbon steel exhaust piping or the cast |

iron spool piece associated with each EDG exhaust system. This |
follow-up investigation concluded that the D21 EDG crankcase
pressurization event could have been caused by either a leaking
Flexmaster fitting on the crankcase piping or due to blockage of the

,

exhaust stack bird screen and therefore, this event is included in I
this LER for completeness. j

Contributing factors to the inoperability of the D22 and D13 EDG
events were less than adequate previous diagnosis and corrective
measures. Consultation with PECO Energy and industry experts
involving a review of other EDG crankcase pressurization events
concluded the most probable cause of the D14 and D21 EDG events was
leaking Flexmaster type fittings. There were no previous similar I

events involving rust debris blockage of the exhaust piping. The |

diagnosis involving the leaking Flexmaster fittings resulted in i

corrective measures which did not address rust debris as a probable |
cause of the events. Subsequent evaluations revealed that rust debris !
blockage of the EDG exhaust stack bird screen was the most probable I

cause of these events. Leaking Flexmaster fittings may have
contributed to the crankcase pressurization but is not considered to
be a significant casual factor. The investigation revealed that the I
rust debris blockage is a LGS unique issue and coupled with the |

transient nature of the blockage the event diagnosis was made more
difficult.

Corrective Actions

The following corrective actions have been completed to mitigate
further pressurization events:

1. All Unit 1 and Unit 2 EDG exhaust stacks were scraped and
cleaned, and the exhaust stacks were vacuumed to remove the rust
particles.

'

2. All Unit 1 and Unit 2 EDG exhaust stack bird screens were
modified to permit additional surface area to lessen the
likelihood of exhaust stack blockage,

i
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3. Additional inspections were performed on the D13, D14, D21 and
D22 EDGs with no evidence found indicating another cause of the
crankcase pressurization conditions. All EDGs were successfully
run after completion of these inspections,

4. An independent team was assembled and evaluated all of the EDG
exhaust stack pressurization events. This independent review
confirmed the root cause determination and identified no
additional corrective actions to prevent recurrence.

1

Previous Similar Occurrences j

i
Other than the EDG crankcase pressurization transients resulting from '

plugging of the exhaust stack bird screen by rust debris described in {
this LER, there have been no previous similar occurrences at LGS. '

;
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