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ABSTRACT (Limit to 1400 spaces, I.e., approximately 15 single-spaced typewritten lines)

On September 9, 2004 at 0106 hours Salem Unit 2 automatically tripped off line as a result of a
Main Turbine Trip which initiated a Reactor Trip. The turbine tripped on Generator Differential
and Loss of Field. All control rods fully inserted and all safety related systems were available
and functioned as designed. The direct cause of this event was exciter brush/collector
flashover. The root causes of this event were that the Generator/Exciter vendors'
recommended inspections were not implemented and the lessons learned from a 1993 Hope
Creek brush failure were not applied to Salem Unit 2. (Salem Unit 1 is a different
Generator/Exciter). Corrective actions taken include replacing the Salem Unit 2 exciter brushes,
repair to the collector ring damaged in the brush failure event, incorporation of vendor
recommended inspections and guidance into plant procedures. This report is being made in
accordance with 1 OCFR50.73(a)(2)(iv)(A), "any event or condition that resulted in manual or
automatic actuation of any of the systems listed in paragraph (a)(2)(iv)(B), specifically (B)(1)
reactor trip."
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PLANT AND SYSTEM IDENTIFICATION

Westinghouse - Pressurized Water Reactor
Main Generator Excitation / Exciter {TUI EXC} *

Energy Industry Identification System (EIIS) codes and component function identifier codes appear in
the text as {SS/CCC}.

IDENTIFICATION OF OCCURRENCE

Event Date: September 9, 2004
Discovery Date: September 9, 2004

CONDITIONS PRIOR TO OCCURRENCE

The plant was in Mode 1 (Power Operation), at 100% power, at the time of the event. Prior to the trip,
the 500kV breaker 2-10 had been removed from service. This did not contribute to the event. No
other structures, systems or components were inoperable at the time of the occurrence that
contributed to the event.

DESCRIPTION OF OCCURRENCE

On September 9, 2004 at 0106 hours Salem Unit 2 tripped off line as a result of a Turbine Trip, which
initiated a Reactor Trip. The turbine tripped on Generator Differential and Loss of Field. The loss of
the Generator Exciter {TU EXC} field resulted in a degraded 4kV group bus voltage condition. The
4kV bus under voltage (UV) relays picked up and timed out, resulting in a Reactor Coolant Pump
(RCP) BUS UV trip, per design.

All control rods fully inserted. Auxiliary Feedwater automatically initiated, as expected, on Steam
Generator Low-Low Level. Decay heat removal was available via the steam dumps to the condenser.
All safety related systems were available and functioned as designed.

Prior to the trip, the 500kV breaker 2-10 had been removed from service for maintenance. Upon the
Turbine/Reactor Trip, the 500 kV output breakers 1-9 and 9-10 opened as designed, and the 500 kV
transmission line (5037) to Hope Creek was de-energized. Two (2) offsite power sources remained
available and all three Emergency Diesel generators were operable.

A four-hour notification was made to the NRC on September 9, 2004 in accordance with 10 CFR
50.72 (b)(2)(iv)(b), for actuation of the reactor protection system. This event is also reportable
pursuant to 10CFR50.73(a)(2)(iv)(A), 'any event or condition that resulted in manual or automatic
actuation of any of the systems listed in paragraph (a)(2)(iv)(B), specifically (B)(1) reactor trip."

NRC FORM 366A(1-2001)
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CAUSE OF OCCURRENCE

The loss of the main generator field was due to a degraded exciter. The loss of the generator field
resulted in a main generator trip, which resulted in a turbine trip.

The root causes of this event were the Generator/Exciter vendor recommended inspections were not
implemented when the GE generator was installed via modification in' 1986, and the lessons learned
from the Hope Creek Alterrex brush failure in 1993 were not applied to the Salem Unit 2 generator.

The direct cause of the occurrence is the Alterrex brush/collector flashover. Flashover is when
brushes and collector ring degrade to a point that severe arcing occurs; the gap between brush and
collector ring increases until the arc breaks down and the circuit opens. Inadequate monitoring of
Alterrex brush condition allowed brush degradation to progress to the point of flashover. This is an
organizational and programmatic cause.

A contributing cause was the frequent changing of responsibility for the Preventive Maintenance (PM)
Program and frequent changing of system engineering assignments allowed for inadequacies in the
Alterrex monitoring from being corrected.

PREVIOUS OCCURRENCES

Salem and Hope Creek Generating Station LERs for years 2001 through 2004 were reviewed for
similar occurrences, which involved either generator/exciter failure or lack of incorporating vendor
information.

LER 272/2004-003 reported a plant shutdown to comply with TS 3.6.1.1, Containment Integrity, as a
result of the Service Water to Turbine Building Isolation Valve being declared inoperable. One of the
contributing causes of the event was attributed to the failure to incorporate a caution note from the
vendor technical manual into procedures. The corrective action associated with this event was to
revise the procedure used for valve and actuator installation.

Based on the review of the above LER, the corrective actions were focused to the specific events
above and would not have prevented this event from occurring.

SAFETY CONSEQUENCES AND IMPLICATIONS

This was an unplanned automatic trip with no complications. There were no nuclear, personnel, or
radiological safety consequences associated with this event and there was no impact to the health
and safety of the public.

The exciter brush failure / flashover caused a loss of main generator field which resulted in trip of the
main generator, and a subsequent Main Turbine Trip and Reactor Trip. This condition is bounded by
a loss of external electrical load and/or Turbine Trip discussed in UFSAR section 15.2.7. The main
generator is classified as non-safety related and is not seismically qualified.
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SAFETY CONSEQUENCES AND IMPLICATIONS (contd.)

A review of this event determined that a Safety System Functional Failure (SSFF) as defined in the
Nuclear Energy Institute (NEI) 99-02 had not occurred. This event did not impact the ability of safety
systems to shutdown the unit or mitigate the consequences of an accident.

CORRECTIVE ACTIONS:

1. The Unit 2 Exciter brushes were replaced and damage to the collector ring was repaired.

2. Procedures S2.OP-DL.ZZ-0005 (Q), Salem Unit 2 Secondary Plant Log, and HC.OP-DL.ZZ-0005
(Q), Hope Creek Log 5 Turbine Building Log, will be revised to require daily inspections of the
exciters for arcing and degraded conditions, as recommended by the vendor.

3. Operator lesson plans associated with the Main Generator Exciters will be revised to include
objectives that cover brush and slip ring inspection criteria, brush arcing and sparking, and the
additional lessons learned not directly related to the failure. This training will be provided to
Salem and Hope Creek Operators.

4. New weekly and monthly PM tasks will be generated for Salem Unit 2 main and Alterrex brushes
(vice the previous every two months PM). The new PMs will include the recommendations from
the vendor, will consider recent Operating Experience, and will mirror the main and Alterrex brush
inspection guidance that currently exists in the Hope Creek inspection procedure.

5. The scope and schedule of on-going PM Optimization reviews will be reviewed to ensure the PM
reviews of critical equipment includes a comparison of the PMs to the vendor recommended PMs
and the differences (actual PM less than the vendor recommended PMs) are adequately justified
and permanently documented.

6. Salem and Hope Creek system turnover expectations will be reviewed by Engineering for
adequacy.

COMMITMENTS

This LER contains no Commitments.
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