An Exelon Company

' Clinton Power Station
R. R. 3, Box 228
Clinton, IL 61727

10 CFR 50.73
SRRS 5A.108

 U-603860 .
June 9, 2008

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D. C. 20555-0001

(Clinton Power Station, Unit 1
Facility Operating License No. NPF-62
NRC Docket No. 50-461

Subject:  Licensee Event Report 2008-001-01

Enclosed is Licensee Event Report (LER) No. 2008-001-01: Reactor Recirc Pump Trip
Initiates Automatic Scram on High RPV Water Level. This report has been revised to include
the cause, safety analysis, corrective action, previous occurrences, and component failure
data for this event. This report is submitted in accordance with the requirements of 10 CFR
50.73. :

There are no regulatory commitments contained in this letter.

Should you have ahy questions concerning this report, please contact Mr. T. R. Husted,
Plant Engineering, at (217)-937-3834.

Respectfully,

F.A. Kearney/

Site Vice President
Clinton Power Station
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cc: -Regional Administrator — NRC Region llI

NRC Senior Resident Inspector — Clinton Power Station - _ : /
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" JABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

“On 2/10/08 the ‘B’ Reactor Recirculation (RR) Pump unexpectedly tripped from fast speed to off. Reactor

" Pressure Vessel (RPV) water level increased to the automatic scram setpoint. Operators placed the Reactor
Mode Switch in Shutdown but the automatic scram on high RPV water level occurred approximately one second
prior. The operator reported reactor power at zero percent and control rods status, but had difficulty verifying four
control rods due to anomalous indication on the full core display. When RPV water level decreased below the low
RPV water level setpoint, operators entered Emergency Operating Procedure (EOP) 1, RPV Level Control, and
then transitioned to EOP 1A, ATWS RPV Level Control, in response to the anomalous position indication of four
control rods. During control rod position verification by other crewmembers, all control rods were verified to have
fully inserted on the initial scram. The cause of this event is low risk perception in investigating and resolving an
unexplained source of voltage in a circuit, and in specifying post maintenance testing of the Reactor Level
Dynamic Compensator Card. Corrective action includes conducting briefings on the root cause of this event
emphasizing risk, consequences and application of appropriate human performance fundamentals, and revising -
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PLANT OPERATING CONDITIONS PRIOR TO THE EVENT
Unit: 1 Event Date: 2/10/08 Event Time: 2207 Central Standard Time
Mode: 1 (Power Operation) Reactor Power: 95 percent

DESCRIPTION OF EVENT

On February 10, 2008 at 2206 hours, operators in the Main Control Room (MCR) received an alarm [ALM] indicating the
‘B’ Reactor Recirculation (RR) [AD] Pump [P] had unexpectedly tripped from fast speed to off. The ‘A’ Reactor
Recirculation Pump remained in fast speed. The trip of ‘B’ Reactor Recirculation Pump caused Reactor Pressure
Vessel (RPV) water level to increase, and the RPV water level high alarm annunciated. Operators responded to the
event in accordance with procedures and training, and at about 2207 hours, with RPV water level at 48 inches and
increasing, operators placed the Reactor Mode Switch [HS] into the Shutdown position. As the operator reached for the
Reactor Mode Switch to place it into the Shutdown position, RPV water level increased to above Level 8 (52.0” Narrow
Range) initiating an automatic reactor scram and the high RPV water level alarm annunciated. The operator reported to
the Main Control Room Team reactor power. at zero percent and contro! rods [ROD] status, but had difficulty verifying
the position of four control rods due to an anomalous indication on the Rod Control & Information System (RC&IS) [AA]
full core display. After the event, investigation identified that the automatic scram occurred approximately one second
prior to the operator placing the Reactor Mode Switch into the Shutdown position.

Immediately after the scram, as RPV water level decreased below the low RPV water (Level 3) setpoint, operators
entered Emergency Operating Procedure (EOP) 1, RPV Level Control, and then transitioned to EOP 1A, ATWS RPV
Level Control, in response to the four control rods that showed an alternating position of “FF” and “Blank.” The “FF”
indicates failure of a sensor on one of two channels of control rod position indication, and “Blank” indicates no numerical
or Full-In control rod position data. Concurrent with the transition from EOP-1 to EOP-1A, other crewmembers
determined all control rods were fully inserted based on the full core display indicating full-in (that is, green) indication on
at least one channel of control rod poSition indication.

Operators inhibited the Automatic Depressurization System (ADS) [SB] as directed by EOPs. At about 2209, operators
initiated a manual reactor scram using Alternate Rod Insertion as directed by EOP-1A to provide additional assurance
that all control rods were fully inserted. At approximately 2210, operators reset the logic for the RC&IS and further
confirmed the status of all control rods as fully inserted. The Main Control Room team then transitioned from EOP-1A
back to EOP-1. Operators established an operating RPV pressure band using Turbine Bypass Valves [V] and a RPV
water level band using Feedwater in accordance with EOPs. ADS was restored to normal status at 2253 hours.

The plant was stabilized in Mode 3 (Hot Shutdown) using normal balance of plant systems and Turbine Bypass Valves
for pressure control. ‘ :

At about 2335, operators exited EOP-1.

As expected during the event, the Level 3 trip caused primary containment isolation valves [ISV] in Group 2 (Residual
Heat Removal (RHR) [BO]), Group 3 (RHR), and Group 20 (miscellaneous systems) to receive signals to shut; operators
verified that the valves properly responded to the Level 3 trip.
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Troubleshooting determined that stray vbltage across an End of Cycle — Reactor Recichlatibn Pump Trip (EOC-RPT)
relay [RLY] caused actuation of the non-safety portion of the Division 3 EOC-RPT trip circuit, resulting in a'trip of the ‘B’
Reactor Recirculation Pump to off from fast speed. '

No other inoperable equipment or components directly affected this event.

The root cause ev‘aluati»on and corrective actions for this ev'e'nt’are tra'ck’ed under Issue Report 47,34254.

The control rod indication issues that occurred during this évent will be investigated under Issue Report 763115.
| cAUSE OF EVENT

An evaluation was completed to determine the root causes for the unexpected reactor scram on hlgh RPV Water (LeveI
18) and the ‘B’ Reactor Recirculation Pump trip from fast speed to off.

The evaluatibn determined that the reactor scram resulting from the Level 8 trip following the trip of the “B” Reactor
Recirculation Pump occurred as a result of ineffective response from the Feedwater Level Control System [JB].
Specifically, the Reactor Level Dynamic Compensator [COMP] card did not provide an “integral response” to the change
in RPV Water Level. This resulted in the system not being sufficiently level dominant. Consequently, the feedwater
demand signal did not decrease fast enough to reduce feedwater pump flow after the RR pump trip. A bench calibration
was performed on the Dynamic Compensator card after replacement in refueling outage C1R10 (January 2006) but no
1dynamic tuning was performed to verify acceptable functional response. . .

Further, the evaluation concluded that the ‘B’ Reactor Recirculation pump tripped from fast speed to off due to induced
noise resulting in elevated voltages in the non-safety portions of the EOC-RPT circuit which actuated relays that tripped
the ‘B’ Reactor Recirculation pump breaker to off. : :

In the recent refueling outage (C1R11), all four divisions of EOC-RPT non-safety circuitry were modified to resolve
operating experience concerning spurious actuations of this circuit at another Boiling Water Reactor (BWR)-6 plant;
degraded optical isolator cards in EOC-RPT circuit caused a downshift of a Reactor Recirculation pump during a 2004
event at the other BWR-6 plant. The outage work involved replacing the resistor and capacitor surge suppression
network across a relay coil with a diode to suppress voltage surges that can damage the High Level Optical Isolator
(HLOI) cards [OB]. After installing the diodes for the “B” RR pump relays, the voltage across the relay coils prevented
the coils from dropping out during unsuccesstful Post Modification Testing. This same work was performed on the “A”
RR pump relays but successfully passed the testing. As a result of the testing failure, the station decided to restore the
surge suppression network for the “B” pump relays to the original design without using tools such as the Operational and
Technical Decision Making process and corrective action process, resulting in an as-left voltage across the relay that
exceeded expectations. The elevated voltage actuated the relays that tripped the “B” RR pump.

The cause of this Clinton Power Station event was the technical team had a low risk perception in investigating and
resolving an unexpla'ined source of voltage in a circuit that had a high-risk consequence (Recirculation Pump Trip).
Consequently, the team failed to recognize that they were in a high-risk situation in investigating a complex problem that
was not well understood. Unexpected results should have alerted them to-the consequences. Additionally, this root
cause applies to the high RPV water Level 8 scram due to similar missed barriers in specifying Post Maintenance
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Testing (PMT), that is, dynamic tuning of the Reactor Level Dynamic Compensator Card that was replaced in 2006, and
in evaluating the compensator card response to a Level 8 reactor scram that occurred in 2006.

A contributing cause for this event was the Post Maintenance Testing procedure does not require documented evidence
that the original degraded condition was corrected and verified based on satisfying specifically focused acceptance
criteria. The lack of appropriate acceptance criteria allowed the testing to be judged as satisfactory and did not trigger
the generation of an Issue Report. The Post Modification Test did not specify final acceptance criteria for the
maintenance activity in correcting elevated voltage at the High Level Optical Isolator (HLOI) cards [OB].

SAFETY ANALYSIS

| This event is reportable under the provisions of 10 CFR 50.73 (a) (2) (iv) (A) as an event that resulted in an automatic
reactor scram while the reactor was critical. No significant safety consequences resuited from this event because
required safety systems were available and functioned as designed within safety limits.

This reactor scram event was compared to similar previous events and the plant response and behavior was almost
identical to the previous events. The reactor scram was compared to Updated Safety Analysis Report (USAR) sections
15.5 and 15.3. The fission product barriers (fuel clad, reactor, pressure boundary, containment) were not challenged
during this event. No Main Steam Isolation Valves closed or Safety Relief Valves lifted during this event and pressure
control remained on the Main Turbine Bypass Valves. The Motor Driven Reactor Feed Pump maintained RPV water
level. In accordance with the USAR, a single recirculation pump trip is not expected to cause a reactor scram. The
USAR assumes normal functioning of plant instrumentation and controls. Based on data retrieved from this scram, there
is a difference in Feedwater level control level versus Reactor Protection System level input. This discrepancy is being
addressed via issue report 734457; however, this discrepancy in RPV water level in Feedwater Level Control caused the
Reactor Protection System to shut down the reactor earlier than expected, which is considered to be a conservative
action. :

No safety system functional failures occurred during this event.

CORRECTIVE ACTION

The root cause report for this event and a common cause analysis report on fleet unplanned downpowers will be .
presented to Engineering, Maintenance, and Work Management personnel with emphasis on risk, consequences and
application of appropriate human performance fundamentals. (CAPR 734254-38/42/45)

To eliminate future.trips of Reactor Recirculation pumpé due to spurious signals, the non-safety EOC-RPT trip relays
have been removed.

Procedure MA-AA-716-012, “Post Maintenance Testing,” will be revised to provide detailed instructions for PMT
activities that ensure the briginally identified degraded condition has been corrected or satisfactorify mitigated, and
appropriate acceptance criteria is specified to use as the basis for determining satisfactory completion of the work/task.
(CA 734254-51) ' '

The results of comprehensive troubleshooting to find the cause for the inadequate integral response of Feedwater Level
Control will be evaluated to determine further actions. (CA 734254-57)
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PREVIOUS OCCURRENCES
LER 2006-003-00, titled High Reactor Water Level Scram Result of Bad Inverter Circuit Board Solder Joint.

COMPONENT FAILURE DATA : :
Manufacturer Nomenclature Manufacturer Model Number
NUS Dynamic Compensator, 1-1000 Time Constant NUS-A047PA-2
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