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

On January 15, 2005, at 2:12 a.m. CST, while the plant was operating at 100 percent
power, a manual reactor scram was initiated. This action was procedurally required in
response to an alarm received at 2:10 a.m. which indicated a ground fault in the main
generator. The plant shutdown proceeded normally, and safety systems responded as
required. This event is being reported in accordance with 10CFR50.73(A)(2)(iv)(a) as
a condition that required the manual actuation of the reactor protection system.
Reactor water level was adequately controlled by the main feedwater system. No
actuations of emergency core cooling systems, reactor safety relief valves, or standby
diesel generators were required. The ground fault alarm relay was found to be overly
sensitive to a low ground current, causing it to actuate early. Absent an intrusive
internal examination of the generator, the most likely cause of the ground leakage
current is deposition of copper oxide in the rectifier banks. These deposits resulted
from an abnormally low dissolved oxygen concentration in the stator water cooling
system due to a small hydrogen leak into the system. There were no safety systems
out of service at the time of the event. This event was of minimal safety significance.
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REPORTED CONDITION

On January 15, 2005, at 2:12 a.m. CST, while the plant was operating at 100 percent
power, a manual reactor scram was initiated. This action was procedurally required in
response to an alarm (**ALM**) received at 2:10 a.m. which indicated a ground fault
in the main generator (**TG**). The plant shutdown proceeded normally, and safety
systems responded as required. Reactor water level was adequately controlled by the
main feedwater system. No actuations of emergency core cooling systems, reactor
safety relief valves, or standby diesel generators were required. There were no safety
systems out of service at the time of the event. This event is being reported in
accordance with 10CFR50.73(A)(2)(iv)(a) as a condition that required the manual
actuation of the reactor protection system.

INVESTIGATION AND IMMEDIATE CORRECTIVE ACTIONS

Troubleshooting activities were initiated to determine the cause for the generator field
ground alarm. An inspection of the generator exciter system was performed, and no
evidence of damage was found. Resistance checks performed on the rotor, rectifier
banks, and transformers found that the readings were acceptable to confirm that no
ground was present. The machine field ground detector relays were found in the
tripped condition. These were reset and the alarm cleared. This indicated that the
ground condition was no longer present. Portions of the field control circuitry were
individually isolated in an attempt to assure that no real ground occurred.

Testing of the relay (**74**) which actuates the ground fault alarm found it to be out
of calibration, such that it was much more sensitive to ground currents than specified.
Technicians recalibrated the relay and restored it to service. Additional testing was
performed during plant startup with the turbine at rated speed. This testing did not
find any grounds present on the system.

Following plant startup, monitoring of the main generator determined that a small
ground existed in the system and that the ground current was slowly increasing. The
results of the initial investigation were re-evaluated in light of this new indication.
Inspections of the affected equipment determined that one of the five rectifier
(**RECT**) banks in the generator excitation control system was the source of the
ground, and it was removed from service. Contingency plans were developed for
operation in this condition with conservative trigger points built in, including a decision
step to remove the unit from service if necessary.

In the interim, there have been indications of a hydrogen leak into the generator stator
cooling system. Such leaks affect stator cooling water chemistry as well as stator
corrosion properties. Deposition of stator corrosion products in the rectifier cooling
tubes is considered to be the most likely cause of the generator field ground. The unit

NRC FORM 366B (1-2001)
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was shut down on February 19 to perform a partial investigation of this hydrogen leak,
and other work.

CAUSAL ANALYSIS

Inspection of the generator rectifier banks found deposits of foreign material in the
coolant tubing, which are believed to be copper oxides. These deposits are consistent
with the recent water chemistry of the generator stator cooling system. A small
hydrogen leak from the generator into the cooling system is having the effect of
depleting dissolved oxygen (DO) in the water. The recommended concentration of DO
in the stator water cooling system is 2 - 8 parts per million (ppm). Samples taken on
February 7th indicated a DO concentration of 0.10 ppm. Operational experience with
this system in the industry has found that concentrations below 1 ppm lead to
accelerated corrosion, resulting in formation of copper oxides. These compounds are
electrically conductive, which can lead to the development of current leakage paths
detected as a ground fault.

Vendor information concerning operation of the stator water cooling system
recommends maintaining the DO concentration in the range of 2 - 8 ppm. .While
discussion of this parameter is contained in the body of the document, the
"recommended actions" section refers to a minimum value of 0.5 ppm as the threshold
for corrective measures to raise the concentration.

CORRECTIVE ACTION TO PREVENT RECURRENCE

A temporary modification has been installed on the stator water cooling system to
allow addition of air in order to maintain the dissolved oxygen content. The hydrogen
leakage into the system is being frequently monitored, and contingency plans were
implemented to facilitate the decision to remove the unit from service should the
hydrogen leakage rate reach a predetermined threshold value. Also, the ground
detection system has been verified to be functioning correctly to confirm the validity of
any future alarms.

The operating limits for dissolved oxygen concentration in the stator water cooling
system have been revised to raise the minimum acceptable value from 1 ppm to 2
ppm.

Sections of rectifier coolant tubing found to be most susceptible to causing ground
current paths due to fouling with copper oxide deposits have been replaced.

Plans are being developed to repair the generator should the hydrogen leakage
threshold established in the operational contingency be exceeded, or.in the event of a
forced outage of sufficient duration.
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PREVIOUS OCCURRENCE EVALUATION

No previous scram at River Bend has been necessitated by indication of a ground fault
in the main generator.

SAFETY SIGNIFICANCE

The plant responded as designed to the manual scram, and no actuations of
emergency core cooling systems, reactor safety relief valves, or standby diesel
generators were required. This event was of minimal safety significance.

(NOTE: Energy Industry Component Identification codes are annotated as (**XX**).)
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