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

Dresden Nuclear Power Station, Units 2 and 3
Renewed Facility Operating License No. DPR-19 and DPR-25
NRC Docket Nos. 50-237 and 50-249

Subject: Licensee Event Report 237/2009-001-00, “Common Mode Failure of Reactor
Building Isolation Dampers”

Enclosed is Licensee Event Report 237/2009-001-00, “Common Mode Failure of Reactor Building
Isolation Dampers” for Dresden Nuclear Power Station. This event is being reported in
accordance with 10 CFR 50.73(a)(2)(v)(C), “Any event or condition that could have prevented the
fulfilment of the safety function of structures or systems that are needed to control the release of
radioactive material;” 10 CFR 50.73(a)(2)(vii), common cause inoperability of independent trains
or channels; and 10 CFR 50.73(a)(2)(i)(B), operation or condition prohibited by the plant’s
Technical Specifications. There are no regulatory commitments contained in this submittal.

Should you have any questions concerning this report, please contact Mr. Stephen Taylor,
Regulatory Assurance Manager, at (815) 416-2800.

Respectfully,

307

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

On February 6, 2009, a review of the recent failures of Dresden Nuclear Power Station'(DNPS) Unit 2
Reactor Building Ventilation (RBV) isolation dampers found that the potential existed that those failures

In 2005 through 2007, several RBV isolation dampers failed the required closure time both at DNPS and
another Exelon plant. Failure analyses by Exelon and the solenoid vendor identified a potential common
mode failure mechanism of solenoid valve sticking due to inadequate lubrication of the internal parts.

Subsequently, in October 2008 and January 2009, failures of the Unit 2 RBV isolation dampers occurred.
The previously identified RBV damper potential common mode failure mechanism of solenoid valve
sticking due to inadequate lubrication of the.internal parts could have prevented the fulfillment of the safety
function. All RBV isolation dampers rely on the same model solenoid valve to close and perform their
safety related function to control the release of radioactive material and mitigate the consequences of an

For all solenoid damper failure events, at least one in-series isolation damper closed per design.
Therefore, secondary containment integrity was maintained.

Replacement of all RBV isolation damper solenoid valves with an upgraded model was completed in
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Dresden Nuclear Power Station (DNPS) Unit 2 is a General Electric Company Boiling Water Reactor with a
licensed maximum power level of 2957 megawatts thermal. The Energy Industry Identification System
codes used in the text are identified as [XX].

A. Plant Conditions Prior to Event:

Unit: 02 Event Date: 10/09/2008
Reactor Mode: 1 Mode Name: Power Operation Power Level:
100 percent

Reactor Coolant System Pressure: 1000 psig

B. Description of Event:

On February 6, 2009, review of the recent failures of DNPS Unit 2 Reactor Building Ventilation (RBV)
isolation dampers concluded that the potential existed that those failures were reportable. The
failures are identified below:

On October 9, 2008, while securing U2 RBV to support scheduled activities, the 2-5741-A RBV Inlet
Isolation Damper and 2-5742-B RBV QOuitlet Isolation Damper did not close within 60 seconds per
design. The 2-5741-A damper closure time was greater than 5 minutes and damper 2-5742-B
closure time was greater than 10 minutes after the closure signals were initiated.

On October 30, 2008, while securing U2 RBV to support scheduled activities, the 2-5742-A RBV
Outlet Damper did not close within 60 seconds per design.

On January 13, 2009, the 2-5741-B RBV Inlet Isolation Damper did not close within 60 seconds per
design. The damper closure time was greater than 5 minutes after the closure signal was initiated.
This was the fourth failure of an RBV damper to isolate within the required stroke time in four months.

This event is being reported in accordance with 10 CFR 50.73(a)(2)(v)(C), “Any event or condition
that could have prevented the fulfillment of the safety function of structures or systems that are
needed to control the release of radioactive material;” 10 CFR 50.73(a)(2)(vii), common cause
inoperability of independent trains or channels; and 10 CFR 50.73(a)(2)(i)(B), Any operation or
condition prohibited by the plant’s Technical Specifications.

C. Cause of Event:

The cause of the event is due to the common mode failure mechanism of the RBV solenoid valves
sticking due to inadequate lubrication of the internal parts.

A contributing cause of the RBV isolation damper solenoid valve failures is attributed to DNPS Plant
Engineering’s failure to effectively use the Corrective Action Program for resolution of the RBV
damper solenoid common mode failure mechanism.

DNPS Engineering evaluated the solenoid valve historical performance and concluded the installed
solenoid valves were operating reliably. Based on the historical reliability of the solenoids installed in
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the plant, the RBV System Manager did not believe it was necessary to drive resolution of the
potential common mode failure mechanism on a more timely basis.

Subsequent IRs generated for the failures in 2008 and 2009 did not identify the existence of a
potential common mode failure mechanism and the individuals involved in the review of the IRs failed
to recognize the possibility of the common mode failure mechanism as the secondary containment -
functlon was never lost.

A second contributing cause of the RBV damper solenoid valve failures is attributed to ineffective
system performance monitoring. A review of the RBV damper quarterly surveillance closure times
identified all RBV dampers, which ultimately failed, exhibited high closure times during the previous
quarterly surveillance(s). Although Engineering was trending the surveillance results, an IR was not
generated to document the adverse trend.

D. Safety Analysis:

The RBV system is designed with Secondary Containment Isolation Valves to isolate the Reactor
Building from the atmosphere via the RBV system ducts. Two isolation dampers are in series on the
supply and exhaust ductwork of each unit. The inlet and outlet isolation dampers are normally open
during system operation. Closure of one damper in both the inlet and outlet satisfies the secondary
-containment isolation requirements.

These RBV isolation dampers are required to automatically close when a Secondary Containment
Isolation signal is present. The RBV isolation dampers are required to stoke from full-open to full-
closed within 60 seconds of the closed signal. All RBV isolation dampers rely on the same model
solenoid valve to close and perform their safety related function to control the release of radioactive
material and mitigate the consequences of an accident.

In 2005 through 2007, several RBV isolation dampers failed the required closure time both at DNPS
and another Exelon facility. Failure analyses by Exelon and the solenoid vendor (VERSA) in 2007
identified a potential common mode failure mechanism of solenoid valve sticking due to inadequate

lubrication of the internal parts. This previously identified RBV damper common mode failure
mechanism of solenoid valve sticking due to inadequate lubrication of the internal parts could have
prevented the fulfillment of the safety function. ;

For these events, RBV dampers failed to close and perform the secondary containment isolation
design function due to the solenoid valve sticking. The consequence of a single isolation damper
failure is minimized by the in-series isolation damper closure to maintain secondary containment:
integrity. Closure of one inlet damper and one outlet damper satisfies the full isolation requirements.
For all solenoid damper failure events, at least one in-series isolation damper closed per design.
Therefore, secondary containment integrity was mamtalned

Therefore, the consequences of this event had mlnlmal |mpact on the health and safety of the public
and reactor safety.
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E. Corrective Actions:

Replacement of all RBV isolation damper solenoid valves with an upgraded model was completed in
January 2009.

A corrective action to be taken is to reinforce the procedural requirement to generate anew IR if a
previously identified condition has deteriorated to the point the operability or reportability is affected to
all Engineering personnel. In addition, a new IR shall be generated when new information is obtained
for an on-going condition. The new IR shall summarize the entire condition to allow proper operability
and reportability assessment.

In addition, a Training Case Study of these events shall be presented to the Engineering and
Operations organizations and senior management.

F. Previous Occurrences:
A review of DNPS Licensee Event Reports (LERs) for the last three years did identified one LER
associated with previous failures of components that resulted in untimely reporting. LER 237/2006-
003-00, “Unit 2 Reactor Steam Dome Pressure-Low Permissive Switch Determined To Have Been
Historically Inoperable,” identified an issue of repeat failures of a permissive switch that was not
previously evaluated. In this case, the RBV system monitoring plan did not formally monitor the RBV
damper closure times. '

G. Component Failure Data:
EPIX Numbers 834, 836 and 845.
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