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

On November 27, 2006, Fort Calhoun Station (FCS) was in Mode 4, cold shutdown, with shutdown cooling (SDC) in
service. Reactor coolant system (RCS) temperature was approximately 119F and RCS pressure was approximately 233
pounds per square inch absolute (psia). Reactor Coolant Pumps RC-3A and RC-3B were in service. The pressurizer had
maximum heaters and spray flow in service. RC-3B and RC-3A were secured at 1327 central standard time (CST) and
1330 CST, respectively, which reduced the spray flow to the pressurizer. As a result, RCS pressure rose to greater than 250
psia and initiated closure of shutdown cooling isolation valves, HCV-347 and HCV-348. The crew immediately recognized
the loss of SDC condition and entered the appropriate abnormal operating procedure. The crew secured the running low
pressure safety injection (LPSI) pumps, secured all pressurizer heaters and initiated auxiliary spray to lower RCS pressure.
When RCS pressure was less than 250 psia, the crew restored the SDC system to operation.

The root cause of this event was determined to be a mismatch between procedural guidance and crew experience.

The SDC system was returned to operation. Operator training and appropriate procedures are being revised.
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BACKGROUND

Cooldown from normal operating temperature (approximately 532F) to below 300F is accomplished by steaming the steam
generators (SG) to the condenser or to the atmosphere while maintaining SG inventory. When the reactor coolant
temperature is decreased to less than 300F and the reactor coolant system (RCS) pressure is less than 250 pounds per
square inch absolute (psia), the shutdown cooling (SDC) system is manually aligned for cooldown. The SDC system
consists of the Low Pressure Safety Injection (LPSI) pumps, heat exchangers and associated valves connecting the system
to the RCS.

Pressurizer pressure channels operate an inhibit network for HCV-347 “Shutdown Cooling Loop 2 Outboard Isolation
Valve” and HCV-348 “Loop 2 To Shutdown Cooling Isolation Valve.” The inhibit network consists of a dual interlock
conductor and auxiliary relays in the starting circuits of each motor operated valve. If the RCS pressure rises above 250
psia with either of these valves open, both valves will shut automatically. If an operator attempts to open either of the two
hot leg suction valves when the pressure in the RCS is above 250 psia, an interlock will prevent opening the valve, and an
alarm will actuate in the control room.

EVENT DESCRIPTION

On November 27, 2006, Fort Calhoun Station (FCS) was in Mode 4, cold shutdown, with SDC in service. RCS
temperature was approximately 119F and RCS pressure was approximately 233 psia. Two of the four reactor coolant
pumps (RCPs), RC-3A and RC-3B, were in service. The pressurizer had maximum heaters and main pressurizer spray
flow in service. RC-3B and RC-3A were secured at 1327 central standard time (CST) and 1330 CST respectively which
reduced the main spray flow to the pressurizer. As a result, RCS pressure rose to greater than 250 psia and initiated closure
of shutdown cooling isolation valves, HCV-347 and HCV-348. The crew immediately recognized the loss of shutdown
cooling condition and entered abnormal operating procedure AOP-19, “Loss of Shutdown Cooling.” The operators
secured the running low pressure safety injection (LPSI) pumps, secured all pressurizer heaters and initiated auxiliary spray
to lower RCS pressure. When RCS pressure was less than 250 psia, the crew restored the SDC system to operation. SDC
was lost for a total of 12 minutes and RCS temperature rose to 124F. At 1547 an 8-hour notification was made to the NRC
Headquarters Operation Office (HOO) pursuant to 10 CFR 50.72(b)(3)(v)(B). This event is being reported pursuant to 10
CFR 50.73(a)(2)(v)(B).

CONCLUSION

The root cause of this event was determined through an in depth investigation. Event trends, alarm printouts, narrative
logs, and related procedures were reviewed. Procedural guidance, station policies and departmental expectations were
considered. The analysis concluded that the root cause of this event was a mismatch between procedural guidance and
Crew experience.

The procedures in use at the time of the event, OP-3A “Plant Shutdown,” OI-RC-9 “RCP Operation” and OI-RC-7 “RCS
Pressure Control Normal Operation” contained guidance to prevent SDC isolation. However, a similar precaution located
in OI-RC-7 discussing reduced spray flow with less than four RCPs running, should have been included prior to the step in
OP-3A that directs securing the final two RCPs. This would have provided timely information to the control room
supervisor (CRS) to monitor RCS pressure and prepare to secure pressurizer heaters and/or initiate auxiliary spray to
reduce RCS pressure if necessary upon securing RCPs.
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An operational historical review was conducted to determine if this was a first time event or if another crew faced similar
conditions. It was discovered that an operating crew on April 30, 2006 had the same plant conditions as at the initiation of
this event. The operating margins were identical for both crews. However, repressurization of the RCS did not occur on
April thirtieth during the securing of the RCPs because the crew secured all pressurizer heaters 55 minutes prior to securing
the RCPs. The securing of the pressurizer heaters for 55 minutes allowed the pressurizer to cool, thus eliminating the
possibility of a pressure transient upon securing RCPs.

The contrast between the operating crews lies in the experience level of the crew. The April thirtieth crew had a more
experienced CRS and a very experienced reactor operator (RO). The November twenty-seventh operating crew was, by
comparison, less experienced. The CRS and ROs assigned to the crew were all licensed in 2004.

Neither the procedural guidance nor crew experience alone could be identified as a root cause through the analysis.
However, the combination of these factors formed a mismatch that lead to this event.

CORRECTIVE ACTIONS
As indicated above, plant pressure was immediately reduced and SDC was restored.

* Appropriate plant procedures will be revised to include guidance on pressurizer heater operation and the need to initiate
auxiliary pressurizer spray flow prior to securing the final two reactor coolant pumps. Discussion of this event will be
incorporated into operator training and simulator scenarios. These corrective actions and other enhancements to plant
operation will be controlled by the corrective action system.

SAFETY SIGNIFICANCE

The loss of shutdown cooling occurred when both SGs were available to remove decay heat. Although no RCP was in
operation, all requirements to start RCPs in each loop were met. The station restored shutdown cooling in twelve minutes
and exited Technical Specification (TS) 2.1.1(3)(c). TS 2.1.1(3)(c) states “With no coolant loop IN OPERATION, suspend
all operations involving a reduction in boron concentration of the Reactor Coolant System and initiate corrective action to
return the required coolant loop to operation in 8 hours.” RCS temperature rose SF during this event. Therefore, this event
had very minimal impact on the health and safety of the public.

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 resulting in a loss of SDC at the Fort Calhoun Station in the last
three years.
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