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16. Abstract (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On October 7, 2001, a reactor trip occurred at 8 percent reactor power. The trip was the result of a loss of rod control
system voltage. The cause of the loss of rod control system voltage was an open resistor at the input to the north control
rod drive motor generator (CRD-MG) voltage regulator. The open resistor caused a low voltage transient when the north
CRD-MG field collapsed. A protective auxiliary relay removed power from the south CRD-MG voltage regulator resulting
in a loss of rod control system voltage. The loss of voltage caused all control rods to rapidly insert, thereby, initiating a
Power Range, Neutron Flux, High Negative Rate trip from the reactor protection system (RPS). The RPS actuation was
initiated by actual plant conditions that satisfied the requirements for the initiation of the trip, and was, therefore, a valid
RPS actuation.

The failed resistor was determined to be the result of a random component failure. The resistor was original equipment
and inspection revealed no evidence of overheating or manufacturing defect. The defective resistor was replaced and, as
a precaution, the remaining series resistor in the north CRD-MG along with the identical resistors in the south CRD-MG
were replaced.

This event was reported in accordance with 10 CFR 50.72(b)(1)(iv)(B).
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Conditions Prior to Event

Unit 2 was in Mode 1, at 8 percent rated thermal power.

Description of Event

On October 7, 2001, at 0950 hours, the Unit 2 reactor tripped from 8 percent rated thermal power while Operations
personnel were preparing to roll the main turbine. Immediately prior to the trip, rod control system urgent and non-urgent
failure alarms annunciated in the control room. The initial indication from the post trip review was that the trip was the
result of a reactor protection system (RPS) actuation from a high negative neutron flux rate detected by the power range
nuclear instruments.

Further investigation revealed that generator line voltage from the north and south control rod drive motor generator (CRD-
MG) [AA] sets was indicating zero volts. The loss of voltage was attributed to the failure of a resistor on the input to the
voltage regulator in the north CRD-MG that resulted in a loss of input voltage to the regulator. The voltage regulator
controls the CRD-MG field voltage; therefore, the loss of input voltage resulted in an immediate collapse of the generator
field. In response, the south CRD-MG output immediately fed additional circulating current to the north CRD-MG. The
additional loading on the south CRD-MG resulted in a rapid decrease in the south CRD-MG output voltage. This caused
an auxiliary relay in the south CRD-MG to drop out and remove power from the south CRD-MG voltage regulator. Voltage
was lost to the rod control system, initiating rod control system failure alarms and causing the rod control gripper coils to
release the control rods. As a result, Unit 2 received an RPS actuation from a high negative neutron flux rate caused by
the rapid insertion of the control rods.

The event was reported (EN# 38362) to the Nuclear Regulatory Commission Operations Center at 1302 hours on
October 7, 2001, as a four-hour non-emergency event in accordance with 10 CFR 50.72(b)(1)(iv)(B), an event that results
in actuation of the RPS when the reactor is critical.

Cause of Event

The cause of the event was an open resistor at the input to the north CRD-MG voltage regulator that resulted in a loss of
rod control system voltage as described above. A close inspection of the resistor revealed one open spot in the resistor
with no evidence of chronic overheating and no evidence of ceramic voiding or any other obvious manufacturing defect.
The resistor was original equipment, installed in 1973 at the manufacturer's facility, with no record of failure of these
resistors since original installation. Additionally, an industry operating experience search revealed no previous failures of
this type. Based on the investigation, the failure of the resistor is considered a random component failure.

Analysis of Event

The CRD-MG sets are not safety related and their protection circuitry is designed to prevent damage to the CRD-MG sets
upon various postulated faults. To accomplish this, the circuitry will remove both CRD-MG sets from service upon certain
faults. This protects the CRD-MG sets from damage and protects the reactor from an event where voltage is allowed to go
low enough to release control rods followed by voltage restoration with control rod re-latch, resulting in an unanalyzed
condition with control rods mis-aligned.

During this event, an auxiliary relay sensed a decrease in bus voltage because of the loss of field voltage on the north
CRD-MG set, and opened its contacts, removing the bus voltage input to the south CRD-MG voltage regulator. This
prevented the voltage regulator from recovering from a voltage that had potentially dropped below the point where rods
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would be released, thereby preventing the re-latch condition described above. This circuitry, therefore, functioned as
designed during this event.

The safety significance of a reactor trip is the unplanned transient and the challenges it places on the plant safety systems.
Though a reactor trip is an undesirable event, in some cases tripping the reactor is the conservative and correct response
to a plant perturbation or equipment failure. In this case, the protective scheme for the MG sets removed both machines
from service due to a failed component that resulted in an extreme negative voltage transient on the bus and rod control
system. Therefore, the overall safety significance for this event is considered to be minimal.

Corrective Actions

The defective resistor was replaced. As a precautionary measure, the remaining series resistor in the Unit 2 north CRD-
MG and identical resistors in the Unit 2 south CRD-MG circuit that perform the same function were replaced. Work
requests have been generated to replace the same resistors in the Unit 1 CRD-MG sets.

Previous Similar Events

LER 316/95-005-00, "Reactor Trip on High Negative Rate Resulting From Trip of Both CRD-MG Sets due to Mis-Adjusted
Voltage Regulators." The previous event was reactor trip from a high negative rate RPS actuation due to a loss of rod
control system voltage caused by the loss of both CRD-MG sets. Although the RPS actuation and loss of both CRD-MG
sets are similar, the causes for the loss CRD-MG sets differ. Therefore, the corrective actions from the previous event
could not have prevented the event described in this report.
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