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

The plant was operating at a reduced power level (nominal 85 percent) due to turbine control system
problems. The station was preparing a troubleshooting plan when on March 15, 2008, at 0833 CDT, a
reactor trip occurred. The operators entered Emergency Operating Procedure (EOP) 00 “Standard Post
Trip Actions.” The main steam and feedwater system operated normally. All control rods inserted fully.

The apparent cause of the reactor trip was the failure of a circuit board in the EHC control system
resulting in the closure of turbine control valves CV-1 and CV-3. Closure of these valves results in a pre-
emptive trip of the reactor due to the loss of load. The root cause of the circuit board failure was an
improperly adjusted potentiometer, which resulted in a long term overcurrent condition to one of the
transformers on the affected circuit board. The overcurrent condition resulted in the failure of the affected

transformer.

The failed circuit board was replaced. The output of the affected potentiometer was verified to be
correctly adjusted. Post maintenance testing was performed on the EHC system to ensure its reliability.
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BACKGROUND

The Fort Calhoun Station (FCS) turbine is an 1800 rpm, tandem-compound, non-reheat unit with one
high-pressure and two double-flow low-pressure turbines. Saturated steam is supplied to the turbine
throttle from the steam generators through four stop valves (SV), numbered 1-4, and four control valves
(CV), numbered 1-4. Steam flows through the high-pressure turbine and then through four moisture
separators in parallel to two double-flow, low-pressure turbines, each of which exhausts to the
condenser.

The turbine-generator control system (or electrohydraulic control (EHC) system) controls steam flow to
the turbine. The control system consists of the following four parts:

a. Solid state controller and operator's panel;
b. Steam valve servo-actuator assemblies;
c. High pressure oil supply system;

d. Emergency trip or protection system.

The electronic controller performs basic analog computations on reference signals and turbine feedback
signals and generates an output to the actuators. The operator's panel contains pushbuttons and
switches which are used to change the reference input to the controller to vary the speed or load.
Continuous monitoring of steam admission valve position, load limit setting and control signal is
provided. The servo valves position the governing valves by directing the flow from the high pressure oil
system to the actuators.

A loss of load reactor trip results from a turbine-generator trip at power levels greater than 15%.

The turbine-generator unit is controlled from the operator's panel in the control room. The panel
indicates which devices are controlling the turbine-generator system. The turbine-generator control
system is composed of solid state devices and servo-amplifiers which generate current, voltage and
pulse-type signals.

EVENT DESCRIPTION

On March 13, 2008, the station was operating normally at 100 percent power. At approximately 1900
central daylight time (CDT) the output of the main generator was noted to be lowering. Control valve
CV-3 was oscillating slightly. Power was reduced to a nominal 97 percent and the oscillation stopped.
A troubleshooting plan was developed. On March 14 at about 1650 CDT power was gradually
increased in accordance with the plan. Power was slowly increased without incident until March 15 at
0252 CDT when, at a nominal 100 percent power, control valves CV-1 and CV-3 moved slightly. Power
was then reduced to a nominal 90 percent.

Following the shift and power reduction, the plant operated nominally at 90 percent power until 0406
CDT when a second movement of control valves CV-1 and CV-3 occurred. Power was lowered and
stabilized at a nominal 85 percent at about 0440 CDT. The control valve oscillations stabilized with the
power reduction to 85 percent. Further investigation and troubleshooting activities were initiated.

The plant operated at a nominal 85 percent power until 0833 CDT, when a reactor trip occurred. The
operators entered Emergency Operating Procedure (EOP) 00 “Standard Post Trip Actions.” The main
steam and feedwater systems operated normally. All control rods inserted fully. Following the trip, 2
of the 4 rod position indication systems indicated that 8 of the control rods were not fully inserted. The
operators initiated emergency boration. The rods were later verified to have been fully inserted. The
rod position indication problems were corrected prior to plant startup.
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During the trip, the letdown system automatically isolated. The letdown system was manually restored
at about 0903 CDT. A relief valve located between the containment isolation valves for the letdown
system was noted to be leaking. (FCS LER 2008-002 will provide a detailed report of this situation.)

The emergency diesel generators (EDGs) automatically started as required on the reactor trip. EDG-1
was secured at 1007 CDT. EDG-2 was secured at 1020 CDT.

The operators transitioned from EOP-00 to EOP-02 “Loss of Off-Site Power / Loss of Forced
Circulation,” due to the loss of power to a non-vital electrical bus during the trip. Power was lost to the
non-vital bus due to a failure of the non safety related fast bus transfer function. At 0958 the operators
entered the plant shutdown procedure, OP-3A. The plant was maintained in Mode 3 for the duration of
the outage.

Discrepancies noted during the plant trip were entered into the station’s corrective action system for
disposition. The corrective action document for the plant trip is CR 2008-1592.

At 1019 CDT, the NRC Headquarters Operations Office (HOQO) was notified of the event per 10 CFR
50.72(b)(2)(iv)(B) and meeting the requirements of 10 CFR 50.72(b)(3)(iv)(A). This event is reportable
per 10 CFR 50.73(a)(2)(iv)(A).

CONCLUSION

The cause of the reactor trip was the failure of a circuit board (AI50-B07) in the EHC control system
resulting in the closure of turbine control valves CV-1 and CV-3. Closure of these valves results in a
pre-emptive trip of the reactor due to the loss of load. A failure analysis of the circuit board has been
completed. The analysis determined that the root cause of the circuit board failure was the improperly
adjusted potentiometer R102, which resulted in a long-term overcurrent condition applied to the primary
winding of transformer T201 on circuit board. This condition ultimately resulted in the failure of T201.

CORRECTIVE ACTIONS

The failed circuit board was replaced. The output of potentiometer R102 was verified to be correctly
adjusted. Post maintenance testing was performed on the EHC system to ensure its reliability. Additional
enhancements will be implemented by the station’s corrective action program.

SAFETY SIGNIFICANCE

Loss of Load is an analyzed plant transient and plant response was within the predicted response
parameters. All control rods were inserted into the reactor core as required. Decay heat removal by the
main steam and feedwater systems was available as required for the transient by plant procedures. While
this event resulted in an actuation of the Reactor Protective System due to the Loss of Load from the
turbine generator, it did not pose a threat to the health and safety of the public.

SAFETY SYSTEM FUNCTIONAL FAILURE

This event does not result in a safety system functional failure in accordance with NEI-99-02.
PREVIOUS SIMILAR EVENTS

FCS has not had any previous similar reactor trips due to failures of the turbine control circuitry.
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