4= ExelonGeneration.

- 10CFR 50.73
10 CFR 21.21

RA-14-079

October 8, 2014

U. S. Nuclear Regulatory Commission

Attn: Document Control Desk

Washington, DC 20555 - 0001
Oyster Creek Nuclear Generating Station
Renewed Facility Operating License No. DPR-16
NRC Docket No. 50-219

Subject: Licensee Event Report (LER) 2014-002-00, Technical Spodﬁcauon

Enclosed is LER 2014-002-00, Technical Spociﬂubon Prohibited conditionCauud by
Two Eleciromatic Relief Vaives Inoperable for Greater than Allowed Outage Time. This
report is submiitted in accordance with 10 CFR 50.73(a)(2)(i)(B), any operation or

gondgkmmh bytho plant's Toehnicd Spodﬂcdm and 10 CFR 21.21 (d)(3)(u)

fnkmmwmmmmmmmammamm This event
did not result in a safety system functional failure. Thonmnoncuuorycommmnom
made in this LER submittal.

Should you have any questions concerning this letter, pbmoomMMMcKenm
Regulatory Assurance Manager, at (609) 971-4389.
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@ Setme
LICENSEE EVENT REPORT (LER) met o-mall © inocolecks Rescusce@avs gov, , ;
' (See Page 2 for required number of Fagua Budget, Washingion,
digits/characters for each block)
Oyster Creek, Unit 1
|
\
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Michael McKenna, Regulatory Assurance Manager (609) 971-4389
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CAUSE SYSTEM COMPONENT SYSTEM COMPONENT ‘ma : maw
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mmmmu.wuma;atmmm
On June 20, 2014, during as-found testing of the Electromatic Relief Vaive (EMRV) actuators removed from the plant
in October 2012 during the 1R24 refueling outage, two (“B" and “D") of five EMRV actuators failed to operate.
Subsequent inspection of thess actuators found wear of the posts, mmm.

On August 25, 2014 the Root Cause Evaluation was completed and determined the most probable time of fallure of
m's'am'o'mmmmmz?.zmzmomz&mu These dates are based on July 27" being
the last known date that the “D” EMRV functioned and October 22™ being the beginning of the refueling outage.
Based on these dates, it is suspected that two of the five EMRVs would have been inoperable for longer than the
Technical Specification Allowed Out of Service Time of 24 hours.

Therefore, mmnwm1OCFR5073(a)(2x0(B)uanOpcnmnorCm\dmmmichmProhm
by the plant's Technical Specifications. Additionally, this report constitutes a Part 21 notification per 10 CFR
21.21(d)(3)(i), previously reported via ENS 504950n809tomber25 2014.

NRC FORM 368 (01-2014)




Event Date:  August 25, 2014 Event Time: 1500 EDT
Unit 1 Mode: Run Power Level: 100%

Description of Event

The Electromatic Relief Vaives (EMRVs) were installed during the original design and construction of Oyster Creek
Nuclear Generating Station (OCNGS). The vaives are Type 6" 1525-VX relief vaives manufactured by Dresser
industries. They are instalied on the two Main Steam Lines that carry steam from the reactor vessel to the Main
Turbine. Actuation signals from either the Automatic Depressurization System or the individual EMRYV pressure
switches, as well as from the manual control switches will open the vaives to relieve vessel pressure, thereby
allowing the low pressure Core Spray System to provide makeup water to the reactor core during accident /

During each refueling outage, all 5 EMRYV actuators are removed from the plant, refurbished, and reinstailed during
the following refueling outage. By OCNGS process, the EMRV actuators are refurbished with new springs, posts,
guides, and microswitches every 24 months during refueling outages due to the known wear of these parts. The
actuator inspection/refurbishment frequency of 24 months is more frequent than the manufacturer’s (i.e., Dresser
Industries) recommended frequency of 36 months (per Vendor Manual VM-OC-0030, installation and Maintenance
Manual for Electromatic Relief Vaives, Revision 1, Section Vil, Ref. 4.5). In addition, in 2008, the station
implemented the manufacturer's recommended material changes intended to minimize part wear, and prevent

During the 1R23 refueling outage (November 2010) the fully refurbished EMRYV actuators were installed.
Subsequently, the actuators were removed during refueling outage 1R24 (October 2012). As-found testing was
performed on June 20, 2014, and two ("B” and "D") of five EMRYV actuators failed to operate. Further inspection of
these actuators found unexpected wear of the posts, springs and guides. On June 30, 2014, the “B” and “D” EMRV
actuators failed bench testing. Failure analysis was performed on July 6, 2014 and could not identify a definitive
cause of the failure. However, the analysis determined the damage observed on the components of all actuators
removed from the plant in 2012 was consistent with fretting due to in service vibration.

| Analysis of Event

Fully refurbished EMRYV actuators were installed during refueling outage 1R23 (November 2010). On July 23, 2012,
an automatic SCRAM due to Load Reject occurred, the Main Steam [solation Valves closed, and, as designed, the
‘D" EMRV lifted due to a pressure spike above setpoint. On July 25, 2012 and July 27, 2012, the “D° EMRV was
stroked per Surveiliance 602.4.003. These events demonstrated the operability of the ‘D* EMRV. The set point for
the “B" EMRYV is higher than that of the “D"; therefore, the “B” EMRYV did not operate during the July 2012 SCRAM,

as expected. inspection of the EMRV actuators found that the ‘D" actuator demonsirated the most severe wear as
compared to the other four actuators, and remained functional for up to and including approximately 22 months
while instalied in the plant; therefore, it is reasonable to believe the “B” EMRV actuator, with less wear, was also
operable up until this time.

On June 30, 2014, the “B" and “D” EMRV actuators, which were removed from the plant in October 2012, failed
bench testing. The EMRYV actuators installed in the plant had the same design and materials, and were rebuilt
using the same procedural guidance as the "B" and "D" EMRVSs that were removed in 2012. Since the capability of
the EMRVs installed in the plant to perform their intended design function could not be determined without
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actuators’ inspection, all EMRVs were conservatively declared inoperable. Subsequently, on July 7, 2014 OCNGS
initiated a plant shutdown (1F34) (per Tech Spec 3.4.B) for EMRYV actuator as-found testing and replacement.
Prior to removal from the plant, all five EMRV actuators stroked satisfactorily during as-found testing, and were
replaced with newly refurbished actuators. it was determined that the 5 currently instalied EMRVs were fully
mmzmdmmmmwmmm.msm1ofmomopembbEMRVtmmodon
July 11, 4.

Operability Evaluation OC-2014-OE-0003 determined that considering the time dependent component wear (due to
vibration induced fretting as a result of inadequate installation tolerances) there was reasonable assurance for the
newly installed actuators to be able to perform their design function until a new design can be developed and
installed during refueling outage 1R25 (September 2014). This conclusion was corroborated by the fact that “D”
EMRYV (V-1-176), which demonstrated the most severe wear, remained functional up to and including approximately
22 months while installed in the plant during Cycle 23 (2010-2012).

it was found during the Root Cause Evaluation that post to bushing misalignment caused the EMRYV actuator to jam

the posts to guides. Since the failure mechanism is introduced prior to installation in the plant it is not reasonable to
expect that any of the EMRVS, other than B and D, were subject to failure at any time during the run cycle.
Additionally, as part of as-found testing on June 20, 2014, the A, C, and E EMRYV actuators stroked satisfactorily.

The Root Cause Evaluation was compieted on August 26, 2014. Based on the failure mechanism, the most
probable time of failure of the “B” and “D" EMRVs was between July 27, 2012 and October 22, 2012. These dates
are based on July 27" being the last known date that the “D” EMRV functioned and October 22™ being the

of the refueling outage. Based on these dates, it is suspected that two of the five EMRVs would have
been inoperable for longer than the Technical Specification Allowed Out of Service Time of 24 hours, with a
maximum exposure time of 87 days.

Cause of Event

Upon compietion of the Root Cause Evaluation, it was determined the design of the EMRV actuators was
inadequate in that when placed in an environment where the actuator is subject to the vibration associated with
plant operation, the allowed installation tolerances between posts and guides can create a condition where the
springs can jam the actuator plunger assembly by wedging between the guides and the posts. During the
refurbishment of the EMRYV actuators, actions are necessary to ensure proper alignment of the plunger and spring
guide posts to prevent fretting/binding. The potential for fretting is created due to the guide posts mounting on the
solenoid brackets, and subsequent adjustment by bending to achieve proper alignment. If the EMRV actuators are
set up in a condition where the posts are not optimally aligned, preferential wear of the post is observed due to
interaction of the post, spring, and guide.

The vendor guidance for refurbishment of the EMRYV actuator does not provide the necessary acceptance criteria

for alignment of the posts to guides to ensure that the springs, posts, and guides do not interact in a way that
causes preferential wear of the post allowing the jamming mechanism to exist. Post adjustment is a critical

mumdmmwmmmmmmmmmmMam
impact, which must be mitigated through appropriate guidance.
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The instalied EMRVs were conservatively declared inoperable, and on July 7, 2014 OCNGS initiated a plant
shutdown, per Tech Spec 3.4.B, for EMRV actuator as-found testing and replacement. Prior to removal from the
plant, all five ERMV actuators stroked satisfactorily during as-found testing, and were replaced with newly
refurbished actuators. Failure analysis of the removed actuators and an operability evaluation were performed.

Corrective Actions

1. Changed the design of EMRV solenoid operators to prevent the degraded condition from recurring.

2. Installed newly designed EMRYV solenoid operators during refueling outage 1R25. (September 2014)
3. Revised procedures for EMRV Solenoid Operator Removal Refurbishment and installation to sirengthen

preventative maintenance quality (component wear and acceptance criteria, component adjustment
tolerances, transportation guidance).

Previous Occurrences
None. The “B” and “D" EMRYV actuator failure was a first time event during the operating history of Oyster Creek.

Component Data
Component - |EEE 8085 System ID ’ |EEE 803A Component
Relief Valve | S8 RV

Part 21 Reporting Requirements |

The following information is provided at this time to meet the requirements of 10 CFR Part 21.21 (d){4)(i)
through (vili):

)] mmmammammucmm.
Jeffrey P. Dostal, Plant Manager

Exelon Generation
mcmumeowmsuon
Post Office Box 388

Forked River, New Jersey 08731

(i) identification of the facility, the activity, or the basic component supplied for such faciiity within the United
States which fails to comply or contains a defect:

Facility: Oyster Creek Nuclear Generating Station
Component: Electromatic Relief Valve Actuator, Dresser Vaive Type 6" Model 1525-VX

(ili) identification of the firm constructing the facility or supplying the basic component which fails to comply or
contains a defect:

Dresser industries.
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(iv) Nature of the defect or failure to comply and the safety hazard which is created or could be created by such
defect or failure to comply:

Nature of the defect: inadequate design of the EMRYV actuators in that when placed in an environment
where the actuator is subject to the vibration associated with plant operation, the allowed installation
tolerances between posts and guides can create a condition where the springs can jam the actuator
plunger assembly by wedging between the guides and the posts.

Safety hazard which could be created by such defect: identified condition is a Substantial Safety Hazard
since it could cause the EMRYV to be inoperable, which could result in a loss of safety function.

: (v) The date on which the information of such a defect or fallure to comply was obtained.
September 22, 2014

(vi) In the case of a basic component which contains a defect or fails to comply, the number and location of all
such components in use at, supplied for, being supplied for, or may be supplied for, manufactured, or being
manufactured for one or more faciiities or activities subject to regulations in this part:

i Number and Locations of All Defective Components: Two EMRVs located in the Drywell on the Main Steam
i mn.

(vil) The corrective action which has been, is being, or will be taken; the name of the individual or organization
responsible for the action; and the length of time that has been or will be taken to complete the action.

Corrective actions have been compieted (see corrective actions above).

(viii) Any advice related to the defect or failure to comply about the facility, activity, or basic component that has
been, is being, or will be given to purchasers or licensees.

Consider actuator design change if vibration conditions at the valve location results in unexpected wear of
the EMRYV actuators. Perform actuator as-found stroke testing before removal for refurbishment to
determing in situ operability of the component. With current design, ensure posts are aligned such that
preferential wear does not occur. Spring should be optimally centered on the guide and the post and guide
should be equidistant around the full circumference of the bushing.

- i
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