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

On June 14, 2010, the reactor protective system (RPS) M2 contactor (similar to the RPS breakers) failed to open
during periodic surveillance testing. Operations declared the RPS M2 contactor inoperable and entered Technical
Specification (TS) Limiting Condition for Operation (LCO) action 2.15(1) because the RPS M2 contactor did not have a
specifically defined LCO. Subsequent reviews determined that the station continued to operate in a condition not
allowed by TS on June 14 and 15 for a period of approximately 20.5 hours. TS 2.0.1 should have been invoked.
(Section 2.0.1, similar to standard TS 3.0.3.)

The root cause for this error was determined to be the failure to implement an interim TS strategy when funding for
standard improved TS was deferred.

The operations staff has been directed to enter TS 2.0.1 for any failures of these contactors. FCS will conduct a

formal review of other components which do not have specific TS LCO action statements and station actions that
could be non-conservative with regard to entering TS 2.0.1. The review will identify those items that need
administrative controls and place them in the appropriate station procedures.
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BACKGROUND

The Fort Calhoun Station (FCS) Reactor Protective System (RPS) is designed to rapidly shut down the
nuclear chain reaction prior to reaching a condition that could damage the reactor core. The RPS generates
a reactor trip signal, which releases the control element assemblies and allows the control rods to fall into the
core. The Diverse Scram System (DSS) is a backup system, which augments the RPS by using diverse,
independent components to initiate a reactor trip on high pressure in the Reactor Coolant System (RCS).
The RPS continuously monitors critical parameters and compares them to setpoints to ensure that design
limits are not exceeded.

The four RPS trip paths each consist of six logic matrix contacts in series. Opening any trip path contact de-
energizes the interposing relay (IR), opening an “A” contact and de-energizing its respective “M” caoil.
Opening the “M” coil “A” contacts interrupts AC power to the clutch power supplies.

The Diverse Scram System (DSS) provides the design function of augmenting the RPS. Should an

anticipated operational occurrence result in the over pressurization of the Reactor Coolant System, and the
reactor fail to trip, the DSS functions to trip the reactor.
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The DSS comprises four independent instrument loops, each having a pressure transmitter and bistable trip
unit. The bistable trip unit output contacts are configured into two independent two out of four logic matrices.
Satisfying either logic matrix will energize the associated lockout relay and de-energize the undervoltage trip
coils for both reactor trip breakers CB-AB and CB-CD.

In addition, manual trip pushbuttons are provided in the control room to allow the operators to deenergize the
control element assemblies. One of the two pushbuttons deenergizes the RPS M coils, the other pushbutton
trips the CB-AB and CB-CD breakers.

EVENT DESCRIPTION

On June 14, 2010, the RPS M2 contactor failed to open during periodic surveillance testing. Operations
declared the RPS M2 contactor inoperable, and entered Technical Specification (TS) Limiting Condition for
Operation (LCO) action 2.15(1), because the RPS M2 contactor did not have a clearly defined LCO.

TS 2.15(1)

“In the event the number of channels of a particular system in service falls one below the total number
of installed channels, the inoperable channel shall be placed in either the bypassed or tripped condition
within one hour if the channel is equipped with a bypass switch, and eight hours if jumpers or blocks
must be installed in the control circuitry. The inoperable channel may be bypassed for up to 48 hours
from time of discovering loss of operability.”

Subsequent reviews determined that the station continued to operate in mode 1 at full power in a condition
not allowed by TS, which would have invoked section 2.0.1. This condition existed from discovery of the
failure of the RPS M2 contactor at 1355 on June 14, 2010, until June 15, 2010, at approximately 1033.

1S 2.0.1

“In the event a Limiting Condition for Operation and/or associated action requirements cannot be
satisfied because of circumstances in excess of those addressed in the specification, the unit shall be
placed in at least HOT SHUTDOWN within 6 hours, in at least subcritical and < 300°F within the next 6
hours, and in at least COLD SHUTDOWN within the following 30 hours.”

This event is being reported per 10CFR50.73(a)(2)(i)(B).
CONCLUSION

In 1992, FCS funded an initial study into the cost of implementing Improved Standard Technical
Specifications (ITS). At that time implementation was deferred. In 2002, a followup study was conducted
and implementation was again deferred as risk based TS were being considered by the NRC. A strong
business case was not presented to the Nuclear Projects Review Committee (NPRC) for ITS. The business
case for the ITS submittal to the NPRC lacked strategies to review the existing TS for weaknesses should
funding be deferred.

The root cause of this event was determined to be failure to implement an interim TS strategy when funding
was deferred.
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CORRECTIVE ACTIONS

Immediate corrective action has been to provide guidance to the operations staff to use TS 2.0.1 for the
failure of an RPS M coil. This action has been completed.

FCS will conduct a formal review of other components which do not have specific TS LCO action statements
and station actions that could be non-conservative with regard to entering TS 2.0.1. The review will identify
those items that need administrative controls and place them in the appropriate station procedures.

FCS procedures will be modified to require an alternate strategy be developed for items that have identified
station vulnerabilities if funding for the initial action is not approved.

SAFETY SIGNIFICANCE

The RPS provides for a redundant trip path on each set of power supplies to the clutch power supplies. A
single failure such as the one documented in this LER is insufficient to prevent the RPS from deenergizing
the clutch power supplies and causing a reactor trip. However, during the period that the RPS M2 contactor
was stuck shut, the system did not meet the single failure design criteria. During this period, the failure of
the redundant RPS M1 contactor in the shut position would have resulted in a failure to automatically trip the
reactor. The M1 contactor was functional, and successfully tested during the time that the M2 contactor was
degraded. The M1 contactor was subject to the same environment as the M2 contactor. However, during
the time that M2 was failed the DSS system was fully operational and capable of causing a reactor trip. The
first step of the standard post trip actions for the station (Emergency Operating Procedure 1) require
operators to “Verify Reactivity Control is established” and if the reactor does not trip, then the operators
perform the following steps concurrently:

a. Manually trip the Reactor (CB-4).

b. Manually trip the Reactor (Al-31).

c. Place the DSS Manual Trip Switches in "TRIP" (Al-66A/B).

d. Manually open the CEDM Clutch Power Supply Breakers (Al-57).

Since the reactor would have tripped, this event did not pose a significant 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 failures of RPS that have been reported.
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