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On May 31, 2006, at approximately 1400 hours (CDT), with Unit 2 at approximately 100 percent power,
Dresden Nuclear Power Station Engineering and Operations personnel reviewed the equipment history of
the Unit 2 Reactor Steam Dome Pressure-Low Permissive Switch and concluded that previous failures of the
switch to pass the Technical Specification Allowable Value in 2004, 2005 and 2006 might have incorrectly
assumed that the failures occurred at the time of discovery. A further evaluation was conducted which
provided firm evidence that the historical failures should have been classified as a failure to meet the
Technical Specifications Allowable Value for a period that exceeded Allowed Outage Times. These events
are being reported in accordance with 10 CFR 50.73(a)(2)(i)(B), "Any operation or condition which was
prohibited by the plant's Technical Specifications."

The apparent cause of the switch failures was a knowledge-based awareness by technicians performing the
calibration of the switches that using smaller step changes during calibration can result in improved accuracy
of the setpoint. Corrective actions include training of technicians on the technique to be used in calibrating
this switch and changes to the calibration procedure.
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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: 05-31-2006
Reactor Mode: 1 Mode Name: Power Operation Power Level: 100 percent
Reactor Coolant System Pressure: 1000 psig

B. Description of Event:

On May 31, 2006, at approximately 1400 hours (CDT), with Unit 2 at approximately 100 percent
power, DNPS Engineering and Operations personnel reviewed the equipment history of the Unit 2
Reactor Steam Dome Pressure-Low permissive switch "B", PS 2-0263-52B [69]. The permissive
switch has two internal micro switches. One micro switch is connected to the Core Spray System
(CS) [BM] logic circuit and the other micro switch is connected to the Low Pressure Coolant Injection
System (LPCI) [BO] logic circuit. The permissive switch's as-found setting of one or both micro
switches had been below the Technical Specification (TS) Allowable Value during previous TS
surveillance testing. The TS Allowable Value is less than or equal to 308.5 pounds per square inch
gauge (psig) and the dates the surveillance tests were found below their required value were May 3,
2004, January 18, 2005, July 20, 2005, October 18, 2005, January 20, 2006 and April 19, 2006. At
the time of each event, the failure cause could not be determined and was assumed to have occurred
at the time of discovery.

On May 31, 2006, Engineering and Operations personnel concluded that previous failures of the
permissive switch to pass the TS Allowable Value in 2004, 2005 and 2006 might have incorrectly
assumed that the failures occurred at the time of discovery based on the failure history. A further
evaluation was conducted which concluded that the cause of the permissive switch historic failures
was the result of a knowledge-based awareness by technicians performing the calibration of the
switches that using smaller step changes during calibration can result in improved accuracy of the
setpoint. The TS surveillance failures were classified as failures to meet the TS Allowable Value for a
period that exceeded the TS Allowed Outage Time based on the firm evidence provided in this
evaluation.

These events are being reported in accordance with 10 CFR 50.73(a)(2)(i)(B), "Any operation or
condition which was prohibited by the plant's Technical Specifications."

C. Cause of Event:

The apparent cause of the switch failures was a knowledge-based awareness by technicians
performing the calibration of the switches that using smaller step changes during calibration can
result in improved accuracy of the setpoint.

NRC FORM 366A (1-2001)
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Reactor Steam Dome Pressure-Low permissive switch "B" has two micro switches (i.e., SW-1 and
SW-2) inside, with both set at 336 psig. The permissive switch is a mechanical design with shoulders
on cams activating the two micro switches at the setpoint. With both micro switches, SW-1 and SW-
2, having the same setpoint, the two micro switch mechanisms interact with each other. Therefore,
adjustments to one micro switch may affect the setting of the other micro switch.

After each of the TS surveillance failures identified above, the micro switch appeared to operate as
designed and was capable of being reset to the TS Allowable Value. Additionally, when permissive
switches that failed the TS surveillance were tested by other facilities, the switches produced
acceptable and repeatable results. As a result of this, the causes of the TS surveillance failures were
indeterminate and were assumed to have occurred at time of discovery.

The evaluation conducted after May 31, 2006 focused on the possible causes of the historic failure
rate. The evaluators reviewed the permissive switch manufacturer's recommendations contained in
"ITT Barton Models 288A and 290A/B Differential Pressure Indicating Switches Installation and
Operation Manual." The manufacturer advised in the manual that small step changes be used to
calibrate and test the switch. Additionally, the manufacturer recommended smaller step changes be
used if improved accuracy is needed. The use of small step changes and the rate at which pressure
is changed, were left to the skill of the craft.

The DNPS evaluators reviewed the overall performance of DNPS technicians in calibrating various
plant instruments and determined their performance to be satisfactory. DNPS technicians were
requested to perform a calibration of the permissive switch specifically using the vendor
recommended small step and rate changes. The permissive switch performed as designed and was
capable of meeting TS surveillance requirements. The evaluation reviewed the training and the
existing plant procedure, DIS 1500-01, "Reactor Low Pressure (350 PSIG) ECCS Permissive," used
to calibrate the permissive switch. It was identified that both did not adequately address the vendor's
recommendations for switch calibration to use small step and rate changes to calibrate and test the
switch. DNPS's program incorrectly relied too heavily upon the skill of the craft for the calibration of
these micro switches, which have unusual sensitivity to calibration technique. These deficiencies
resulted in poor setpoint repeatability and the historic TS Allowable Value failures.

Additionally, the evaluation conducted after May 31, 2006, reviewed the cause of why the issue of
repeat failures of the Unit 2 Reactor Steam Dome Pressure-Low permissive switch "B," was not
evaluated previously. In May 2000, DNPS approved for site use procedure ER-AA-520, "Instrument
Performance Trending," Revision 0. Additionally, in July 2002, DNPS approved for site use
procedure ER-AA-2030, "Conduct of Plant Engineering Manual," Revision 0. The procedures
implemented an instrument trending program for DNPS Engineering personnel that divided the
responsibility of equipment trending between Design and Plant Engineering personnel. A review of
the implementation of these procedures discovered that procedure responsibilities assigned to Plant
Engineering personnel were not being implemented as required. This was the major contributor for
the failure to perform an earlier evaluation of the repeat failures of the Unit 2 Reactor Steam Dome
Pressure-Low permissive switch "B."

NRC FORM 366A (1-2001)
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D. Safety Analysis:

The safety significance of the event is minimal. Unit 2 Reactor Steam Dome Pressure-Low
permissive switch "A", PS 2-0263-52A, was operable and capable of permitting the safety function of
the CS and LPCI to be performed when switch "B", PS 2-0263-52B, was assumed to be inoperable.
Additionally, Unit 2 Reactor Steam Dome Pressure-Low permissive switch "B" would have functioned
to permit the operation of the CS and LPCI but at a lower pressure than allowed by TS and assumed
in accident analyses (i.e., approximately 40 psig). Therefore, the consequences of this event had
minimal impact on the health and safety of the public and reactor safety.

E. Corrective Actions:

The Unit 2 Reactor Steam Dome Pressure-Low permissive switch "B" calibration was performed and
confirmed acceptable on June 2, 2006, prior to its scheduled quarterly test frequency.

The frequency of performing the quarterly TS Surveillance on Unit 2 Reactor Steam Dome Pressure-
Low permissive switch "B" has been reduced to 31 days to confirm the actions being taken to correct
the calibration issue.

A training package will be prepared for DNPS instrument technicians to provide enhanced training in
calibrating the Reactor Steam Dome Pressure-Low permissive switch. The training will be
implemented during the next instrument training cycle.

The apparent cause of the failure to adequately calibrate the Reactor Steam Dome Pressure-Low
permissive switch will be reviewed with instrument maintenance personnel and the method to be
used during the calibration will be re-enforced with the personnel.

Procedure DIS 1500-01 will be revised to include additional guidance on calibrating the Reactor
Steam Dome Pressure-Low permissive switch.

A training package will be prepared for Plant Engineering personnel on their procedural
responsibilities as described in procedure ER-AA-520. Additionally, all Plant System Manager and
First Line Supervisors will review ER-AA-520 and ER-AA-2030, and affirm their understanding of
procedural requirements for monitoring, trending and identification of recurring instrumentation
problems.

NRC FORM 366A (1-2001)
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F. Previous Occurrences:

A review of DNPS Licensee Event Reports (LERs) for the last three years identified six LERs
associated with training or procedure issues.

LER 237/2006-001, "Unit 2 Isolation Condenser Declared Inoperable Due To Inadequate Backfilling
of Instrument Sensing Lines." The LER identified inadequate procedure guidance in backfilling
instrument sensing lines.

LER 249/2004-002, "Unit 3 Automatic Scram Due To Main Turbine Low Pressure Trip And
Subsequent Discovery Of Inoperability Of The Units 2 And 3 High Pressure Coolant Injection
System." The LER identified inadequate procedure guidance for swapping the Main Turbine lube oil
coolers.

LER 237/2004-003, "Units 2 and 3 Control Room Emergency Ventilation System Inoperable Due To
Damper Failure To Close." The LER identified inadequate procedure guidance contained on an
enclosed figure use to restore the system after a temporary modification.

LER 249/2004-003, "Unit 3 Scram Due To Loss Of Offsite Power And Subsequent Inoperability Of
The Standby Gas Treatment System For Units 2 And 3." The LER identified an inadequate leak rate
test procedure that permitted a degraded Secondary Containment boundary to be undetected.

LER 249/2003-001, "Drywell Radiation Monitor Detector Not Fully Inserted." The LER identified
inadequate procedure direction for placing the detector in its penetration.

LER 237/2003-006, "Unit 2 Torus Purge Valves Open In Conjunction With The Drywell Purge Valve
In Mode 2." The LER identified inadequate procedure controls for ensuring needed valve positions
in Mode 2.

G. Component Failure Data:

NA

NRC FORM 366A (1-2001)


