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

During a reactor shutdown in preparation for a refueling outage, the power reduction was stopped because the
operators were unable to maintain the axial shape index (ASI) within the expected band. In order to minimize the
operational challenge, management provided two reactor trip criteria. At 2037, with the power reduction close to a
nominal 15 percent power, it was noted that ASI might not be maintained within the required margin if the shutdown
continued. At 2055 on September 12, 2003, Operations determined that a reactor trip was required because one of
management's reactor trip criteria was about to be met. The reactor operators were directed to trip the reactor using
the manual pushbutton. A four (4) hour non-emergency report was made to the NRC Operations Center at 0010 CDT
on September 13, 2003, pursuant to 10 CFR 50.72(b)(2)(iv). This report is being made pursuant to 10 CFR
50.73(a)(2)(iv).

No formally approved written guidance was provided to the operator and therefore this event is reportable.
Management failed to recognize that a manual trip of the reactor without a change to the shutdown procedure would
be reportable.

Appropriate procedural revisions to allow the flexibility in plant procedures to allow a manual reactor trip from power
levels greater than 2 percent are being processed.
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BACKGROUND

Fort Calhoun Station (FCS) is a two loop Combustion Engineering designed pressurized water reactor plant. Cycle
21 continued to utilize the extreme low radial leakage fuel management scheme which minimizes neutron leakage at
the reactor vessel critical weld locations. The reactor core design incorporates 49 control element assemblies
(CEA's). CEA's are moved in groups to satisfy the requirements of reactor shutdowns, power level changes, and
operational maneuvering.

The power range nuclear instrument channels are used to calculate core power used in the Axial Shape Index (ASI).
ASI is defined as the ratio of the difference in core power between the upper and lower part of the core divided by the
sum of the core power signals. A positive ASI indicates more power is being produced in the lower part of the reactor
core. A negative ASI indicates more power is being produced in the upper part of the reactor core. Three separate
limits have been established for allowable ASI as a function of reactor power. These limits allow the axial peaks to
increase as reactor power decreases.

EVENT DESCRIPTION

On September 11, 2003, FCS was at approximately 67 percent reactor power, while shutting down for the 2003
refueling outage. Control room operators had been adding boric acid solution and using control rod insertion to
achieve approximately a 3 percent per hour power reduction rate. The Reactor Engineer (RE) had given the
operating crew written shutdown guidance on power reduction rate, ASI control parameters, reactor coolant system
temperature, chemistry, and other operational limitations during the planned shutdown.

As the plant shutdown progressed and reactor power continued to be reduced, several attempts were made to drive
ASI more positive. These attempts to drive ASI more positive were met with limited success. At 38 percent power the
reactor power reduction was stopped because ASI was approaching an Reactor Protection System (RPS) pre-trip
set-point. With reactor power stabilized at 38 percent, the operators monitored the trend in ASI.

Plant management met at 1500 on September 12 to discuss the ASI control problems that were creating operational
challenges for the crews. Management discussed possible solutions using the operational decision making model. At
the conclusion of the meeting, management decided to hold power at 38 percent to allow ASI to trend more positive,
such that, when the power reduction was resumed, an RPS pre-trip would not be generated. After the power hold,
reactor power would then be reduced by inserting control rods and boration. However, the power reduction would be
stopped if ASI could not be maintained in the allowable band to preclude an RPS pre-trip alarm. In addition,
management provided the operating crew with two manual trip criteria: 1) If one of four axial power distribution pre-
trips were reached, or 2) If the reactor power reduction had stopped because of ASI approaching a pre-trip set-point
and the power reduction could not be restarted by 2100. This criteria was developed to reduce the challenge to the
operating crew.

Reactor power was reduced from 38 percent to approximately 16 percent over the next two hours (1842 to 2037). At
2037, with the power reduction close to a nominal 15 percent power, ASI was still near the manual trip criteria. At
2055, management's reactor trip criteria was met. The Control Room Supervisor had previously briefed the crew on
the manual reactor trip, and the licensed operators were directed to trip the reactor using the manual pushbutton.
When the reactor was manually tripped, the operating crew entered EOP-00, "Standard Post Trip Actions." An
uncomplicated manual reactor trip was diagnosed, and EOP-01, Reactor Trip Recovery, was entered at 2104. At
2200 on September 12, EOP-01 was exited and OP-3A, 'Plant Shutdown," was re-entered to continue refueling
outage preparations. A four (4) hour non-emergency report was made to the NRC Operations Center at 0010 CDT
on September 13, 2003, pursuant to 10 CFR 50.72(b)(2)(iv). This report is being made pursuant to 10 CFR
50.73(a)(2)(iv).
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SAFETY SIGNIFICANCE

The manual reactor trip is not significant to nuclear safety because a manual reactor trip is an analyzed action
appropriately incorporated into design analyses and FCS design bases. Although the trip challenges plant equipment
to respond, all structures, systems and components (SSCs) responded appropriately, and the trip was
uncomplicated.

While there is a slight increase in core damage risk due to a manual reactor trip, this risk is largely associated with
higher power levels (above 50 percent). The relatively low power level of the reactor prior to the trip (15 percent)
contributes to the conclusion that the event was non-safety significant. No reactor safety functions were challenged
during the event.

In addition, the magnitude of the ASI transient experienced during the plant down-power was within the reactor's
specified design parameters and all design analyses remained valid.

CONCLUSION

Plant management had carefully considered the challenges that the operating crews were experiencing with
controlling ASI during the plant shutdown. The option of tripping the reactor, as well as other options, were discussed
in detail during the management meetings conducted during the shutdown. Nuclear engineering personnel were
consulted to determine if any options were being overlooked. After due consideration to the safety and effectiveness
of the various shutdown options to meet the plant shutdown objectives, two shutdown criteria were developed as
previously mentioned. Management failed to recognize that a manual trip of the reactor without a change to the
shutdown procedure would be reportable in accordance with NUREG 1022, revision 2. No formally approved written
guidance was provided to the operators. Therefore, this event is reportable.

CORRECTIVE ACTIONS

Appropriate procedural revisions to allow the flexibility in plant procedures to allow a manual reactor trip from power
levels greater than 2 percent is being processed. Other corrective actions to preclude similar situations will be
implemented by the plants corrective action system.

SAFETY SYSTEM FUNCTIONAL FAILURE

This event did not result in a safety system functional failure in accordance with NEI 99-02.

PREVIOUS SIMILAR EVENTS

The plant has not experienced any similar problems.
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