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

At 1046 hours on May 26, 2006, Beaver Valley Power Station (BVPS) Unit No. 1 removed Train B of Solid
State Protection System (SSPS) from service to perform a routine bi-monthly channel functional
surveillance test in accordance with Technical Specifications. The Unit is required to enter multiple BVPS
Unit No. 1 Technical Specification Action statements for the SSPS being out of service. At 1145 hours,
the Memory test portion resulted in failed indication from four memory test positions. At 1415 hours,
BVPS Unit No. 1 commenced power reduction to comply with the most limiting Technical Specification
Action since the memory tests were still failed and Train B remained inoperable. At 1831 hours, the
reactor was shut down per the normal shutdown procedure and Mode 3 (Hot Standby) was entered. This
event is reportable pursuant to 10 CFR 50.73(a)(2)(i)(A) for completing a plant shutdown required by the

The root cause was indeterminate despite rigorous investigation. The most probable cause of the event
was a poor or intermittent electrical connection in the testing circuit of Solid State Protection System. The
suspect connection was narrowed down to one of three locations: Pin 4 of Universal Card A412 or the
rack connector or termi-point clip for this pin. This failure would not have prevented the proper operation
of the SSPS since Pin 4 is used only during testing and not during normal operation of the SSPS train.
The failure of the SSPS Train B test circuit was very low risk significance.
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PLANT AND SYSTEM IDENTIFICATION

Westinghouse-Pressurized Water Reactor {PWR}
Solid State Protection System {JG}

CONDITIONS PRIOR TO OCCURRENCE
Unit 1: Mode 1 at 100 percent power

There were no systems, structures, or components that were inoperable at the start of the
event that contributed to the event other than as described below.

DESCRIPTION OF EVENT

At 1046 hours on May 26, 2006, Beaver Valley Power Station (BVPS) Unit No. 1 removed
Train B of Solid State Protection System (SSPS) from service to perform a routine '
bi-monthly channel functional surveillance test (1IMSP-1.05) in accordance with Technical
Specifications. This surveillance requires that one train of the SSPS be bypassed (i.e.,
taken out of service) with a part of this surveillance verifying the correct logic for the
permissive blocks within the memory card in SSPS. The Unit is required to enter multiple
BVPS Unit No. 1 Technical Specification Action statements for one train of the SSPS being
out of service, with the most limiting Technical Specification Action allowing one train of
SSPS to be bypassed for up to two hours during the surveillance testing. Technical
Specification (TS) 3.3.1.1 for Reactor Trip Instrumentation, Table 3.3-1, Functional Unit (FU)
21 for Reactor Trip Breakers, Action 40.b states “With one reactor trip breaker inoperable as
a result of something other than an inoperable diverse trip feature, be in at least Hot
Standby within 6 hours; however, one channel may be bypassed for up to 2 hours for
surveillance testing per Specification 4.3.1.1.1, provided the other channel is Operable.”

At 1145 hours, the Memory test portion resulted in failed indication from four memory test
positions. These specific failures led to a preliminary initial conclusion that all reactor trip
signals associated with P-10 (e.g., intermediate range trip, source range trip, power range
low setpoint trip) would not have been generated in SSPS Train B below the P-10 setpoint.
SSPS Train A was fully operable at the time of the event.

At 1235, Instrumentation & Control (1&C) reported that the Universal Logic Card A412 was
replaced and re-testing is commencing.

NRC FORM 366A (1-2001)
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DESCRIPTION OF EVENT (Continued)

At 1246 hours, the allowable two hour time for bypassing one channel for testing had
elapsed and BVPS Unit No. 1 entered TS 3.3.1.1, Table 3.3-1, FU 21, Action 40.b action to
shut down the unit within the next 6 hours.

At 1258 hours, subsequent testing showed unsatisfactory results and at 1415 hours, BVPS
Unit No. 1 commenced a power reduction to comply with the Technical Specification Action
40.b requirement.

At 1446 hours, additional Technical Specification Action statements now required BVPS Unit
No. 1 to perform a plant shutdown. These included: TS 3.3.1.1, FU 22, Action 1 [be in at
least Hot Standby within 12 hours from 1046 hours], and TS 3.3.2.1,FU1b-2b-3.a.2 -
3.b.2 - 4.b, Action 13 [be in at least Hot Standby within 12 hours from 1046 hours].

However, plant shutdown was already continuing, to comply with the more restrictive TS
action of 3.3.1.1, Action 40.b.

At 1831 hours, the reactor was shut down per the normal shutdown procedure and Mode 3
(Hot Standby) was entered.

At 1915 hours, 1&C concluded that the failure was in at least one of four associated
universal logic cards that were replaced during repair efforts, and I&C completed additional
testing showing that SSPS Train B was now fully returned to Operable status. BVPS Unit
No. 1 exited the applicable Technical Specification Action statements requiring plant
shutdown due to an inoperable SSPS train.

BVPS Unit No 1 reactor was taken critical at 1603 hours on May 27, 2006, and re-entered
Mode 1 at 1728.

CAUSE OF EVENT

The root cause was indeterminate despite rigorous investigation. The most probable cause
of the event was a poor or intermittent electrical connection in the testing circuit of Solid
State Protection System. The suspect connection was narrowed down to one of three
locations: Pin 4 of Universal Card A412 or the rack connector or termi-point clip for this pin.
Pin 4 of the A412 card is only used in the test circuit. Card A412 was removed and installed
several times during the troubleshooting performed on May 26 and was the last card that
was installed prior to the satisfactory test of Train B. Multiple insertions may have resulted
in a subsequent good connection at Pin 4. This failure would not have prevented the proper
operation of the SSPS since Pin 4 is used only during testing and not during normal
operation of the SSPS train.
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REPORTABILITY

At 1527 hours on May 26, 2006, BVPS Unit No. 1 notified the NRC in Event Notification No.
42606 of the initiation of a unit shutdown required by Technical Specifications pursuant to 10

CFR 50.72(b)(2)(i).

On May 26, 2006, BVPS Unit No.1 initiated and completed a plant shutdown as required
by the most limiting applicable Technical Specification, which was Technical Specification
3.3.1.1, Table 3.3-1, Functional Unit 21, Action 40.b. Thus, this event is reportable
pursuant to 10 CFR 50.73(a)(2)(i)(A) for completing a plant shutdown required by the
plant’s Technical Specifications.

SAFETY IMPLICATIONS

During performance of 1MSP-1.05-1 "Solid State Protection System Train B Bi-Monthly
Test" on May 26, 2006, the surveillance indicated unsatisfactory results while performing
the memories function test for Positions 1 through 4 of the memories function selector
switch. These switch positions are associated with the Power range, Intermediate range
and Source range reactor trip blocks. At the time of the failure, the plant was operating at
100 percent power with all other Probabilistic Risk Assessment (PRA) modeled equipment
available. The on-line risk was Yellow at the time of the failure due to the performance of
the MSP, which renders the entire Train B of SSPS unavailable.

Since the most probable cause for this event only prevented SSPS Train B from
functioning properly during the testing mode, and the opposite SSPS Train A signal
remained available, there was no increase in the instantaneous risk above that which was
previously analyzed in the on-line configuration risk monitoring program. However, since
this event kept SSPS Train B out of service for approximately 8 hours, rather than the two
hours originally estimated to perform for this surveillance test, there was a small increase
in the weekly average risk to BVPS Unit 1. Overall, the impact on risk of this event is
considered to be very low.

CORRECTIVE ACTIONS

1. During the next unit shutdown of sufficient duration, a visual inspection will be performed
of the Unit 1 Train B Card A412 rack connector and the termi-point connector for signs of
damage or deformation, paying particular attention to a possible bent Pin on pin 4 and
any indications of a short between Pins 38 and 39.
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CORRECTIVE ACTIONS (Continued)

2. As an enhancement to the current procedure, a method of testing the P-10 permissive
function will be added to the subject SSPS surveillances. This enhancement will ensure
that applying the logic ground for Memory Test Switch Positions 1 thru 4 actually toggle
the A412 gate high when performing these surveillances below the P-10 setpoint.

3. An Operating Experience report on this subject will be issued to the industry.
Completion of the above and other corrective actions are being tracked through the BVPS
corrective action program.

PREVIOUS SIMILAR EVENTS

A review found one prior BVPS Unit 1 and no prior BVPS Unit 2 Licensee Event Reports
within the last five years for an event involving the Solid State Protection System.

e BVPS Unit 1 LER 2003-007, “Inadvertent Reactor Trip During Solid State Protection
System testing.” BVPS Unit 1 LER 2003-007 involved inadequate self checking and
peer checking, which is not similar to BVPS Unit 1 LER 2006-002 since it involved an
equipment malfunction.

COMMITMENTS

There are no new commitments made by FirstEnergy Nuclear Operating Company
(FENOC) for BVPS Unit No. 1 in this document.
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