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

During the 2006 refueling outage, a question was raised regarding the seismic mounting requirements for the Reactor
Vessel Head (RVH) while it is in the laydown area on the 1045'-0" elevation of containment.

The RVH is not restrained when it is in the laydown area. Upon further review, it was discovered that the floor beams and
piers that support the RVH are not seismically qualified for loads due to the RVH. If there was a failure of the head stand
during an earthquake and the head fell to the northeast direction and penetrated the floors in that area, the shutdown cooling
(SDC), safety injection piping and components in the basement below could be severely degraded. This would result in
placing the plant in an unanalyzed condition. This is an unacceptable scenario that would potentially put the plant at risk
due to the loss of decay heat removal capability.

The root cause appears to be an original design oversight.

During the 2006 refueling outage, a plant modification installed a seismic guard in the laydown area to preclude this
scenario. This guard prevents the RVH from falling toward vulnerable equipment. The RVH falling other directions is
bounded. Therefore, with the addition of the seismic guard, the consequences of the RVH falling from its support location
in the laydown area are found to be acceptable.
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BACKGROUND

The containment internal structure provides support to refueling equipment in addition to supporting and protecting safety-
related systems and components. In order to perform this function, it is designed for a "no loss of function" during gross
equipment failures and forces imposed by natural phenomena (earthquakes, tornadoes, flooding conditions, wind, ice, etc).

EVENT DESCRIPTION

During the 2006 refueling outage, it became necessary to perform maintenance underneath the Replacement Reactor
Vessel Head (RRVH). On October 28, 2006, the decision was made to elevate the RRVH 40 inches above the level of the
head support stand. A temporary stand was fabricated for that purpose. At that time, the reactor was completely defueled
and no fuel was present in containment. It had not been anticipated that the RRVH would be sitting on the temporary stand
when refueling was to begin. Therefore, seismic loads were not considered in the design of the stand.

However, due to the duration of maintenance activities, it became necessary to load fuel while the work on the RRVH was
progressing. While performing the maintenance a question was raised regarding the seismic requirements needed for the
temporary head stand to begin fuel movement. At this time, engineering discovered the seismic design basis for the
permanent RVH head stand and laydown area was unknown. As a result of this discovery, condition report (CR)
200605083 was written to investigate the potential consequences of the RVH falling during a seismic event.

The investigation revealed that this configuration was not acceptable from a design basis perspective. Equipment and
piping located in the area where damage could occur includes the following equipment required for decay heat removal:

* Two high pressure safety injection (HPSI) headers
* Two of the eight HPSI discharge isolation valves (HCV-317 and HCV-318)
* Low pressure safety injection (LPSI) header
* One of the four LPSI discharge isolation valves (HCV-33 1)
* The shutdown cooling (SDC) suction header
* Power and control cables to SDC suction header isolation valve (HCV-348)

With fuel in the vessel, an un-isolable break in the SDC suction line results in an open path from the reactor coolant system
(RCS) to the containment floor. The loss of all three safety injection headers upstream of their respective isolation valves
would result in a plant condition where it would not be possible for SI water to reach the RCS. The result of one or both of
these events placed the plant in an unanalyzed condition.

At the time of discovery the plant was defueled with all the fuel in the spent fuel pool. The plant was not in a prohibited
condition at that time. This event is being reported pursuant to 10 CFR 50.73(a)(2)(ii)(B), 50.73(a)(2)(v)(B, C and D) and
50.73 (a)(2)(ix)(A).

CONCLUSION

The calculations associated with the RVH laydown area floor (containment elevation 1045'-0") were reviewed. The
original design calculations did not include seismic loads but applied a differential pressure load (due to a hypothetical loss
of coolant accident) to the floor. This may have been assumed to bound the seismic loads during normal operation.
However, it would not necessarily bound the seismic loads with the RVH in the laydown area during refueling operations.
It was discovered from reviewing the calculations that this configuration was not considered part of the original design
basis. Since this condition has existed for the life of the plant (initial criticality - 1973), no root cause could be determined.
The root cause appears to be an original design oversight.
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CORRECTIVE ACTIONS

An attempt was made to qualify the existing floor. However, the piers that the RVH rests on have little shear resistance
and the beams are under-designed when torsional and shear loads from a maximum hypothetical earthquake are
considered. Engineering change (EC) 39709 installed a seismic guard that will prevent the RVH from falling into the area
of concern. This protects the SDC suction header and two of the three SI headers. Therefore decay heat removal is still
possible after a postulated earthquake. This modification was completed and accepted for operation on November 14,
2006.

If the RVH falls toward the bioshield wall or containment wall, it will be deflected with very little structural damage.
These massive walls are very close to the RVH. The RVH would have little time to pick up sufficient momentum to cause
significant damage. A drop straight through the floor is bounded by a heavy load drop analysis (EA-FC-98-008) and does
not result in any unacceptable conditions. The RVH falling into the refueling cavity (and hypothetically onto the fuel
transfer machine) is bounded by a fuel-handling accident in containment (UFSAR Section 14.18). Thus the consequences
of the RVH falling from its support location in the laydown area in any direction, except the undesired location, are
acceptable.

Because the RVH is now prevented from falling in the undesired location and damaging equipment required for decay heat
removal, the plant is in an analyzed condition before, during, and after fuel movement during refueling outages. The
consequences have been analyzed and are acceptable from a design basis perspective. All the equipment previously
mentioned has been analyzed and adequately protected.

SAFETY SIGNIFICANCE

With fuel in the vessel, an un-isolable break in the SDC suction line results in a condition of an open path from the RCS to
the containment floor. The loss of all three safety injection headers upstream of their respective isolation valves would result
in an unanalyzed plant condition where it would not be possible for SI water to reach the RCS. The result of one or both of
these events is unanalyzed. The consequences of this event are being reviewed and is expected to be completed to allow a
revision to this document by April 30, 2007.

SAFETY SYSTEM FUNCTIONAL FAILURE

This event does result in a safety system functional failure in accordance with NEI-99-02.

PREVIOUS SIMILAR EVENTS

There have not been any other instances of a similar nature that have occurred at the Fort Calhoun Station.
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