FENOC

FirstEnergy Nuclear Operating Company

Beaver Valley Power Station
P.O. Box 4
Shippingport, PA 15077

Paul A. Harden ) 724-682-5234
Site Vice President Fax: 724-643-8069

December 21, 2009
L-09-329 10 CFR 50.73

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

SUBJECT:

Beaver Valley Power Station, Unit No. 2
Docket No. 50-412, License No. NPF-73
LER 2009-002-00

Attached is Licensee Event Report (LER) 2009-002-00, “Unacceptable Indications
Identified During Reactor Vessel Head Inspection.” This event is being reported in
accordance with 10 CFR 50.73(a)(2)(ii}(A).

There are no regulatory commitments contained in this submittal. Any actions
discussed in this document that represent intended or planned actions are described for
the NRC's information, and are not regulatory commitments.

If there are any questions or if additional information is required, please contact
Mr. Brian F. Sepelak, Acting Manager, Regulatory Compliance at 724-682-4282.

Sincerely,

)7

Paul A. Harden

Attachment

cc: Mr. S. J. Collins, NRC Region | Administrator
Mr. D. L. Werkheiser, NRC Senior Resident Inspector
Ms. N. S. Morgan, NRR Project Manager
INPO Records Center (via electronic image)
Mr. L. E. Ryan (BRP/DEP)
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APPROVED BY OMB NO. 3150-0104 EXPIRES 08/31/2010

Estimated burden per response to comply with this mandatory collection
request: 50 hrs. Reported lessons learned are incorporated into the
licensing process and fed back to industry. Send comments regarding burden
estimate to the Records and FOIA/Privacy Service Branch (T-5 F52), U.S.
Nuclear Regulatory Commission, Washington, DC 20555-0001, or by internet
e-mail to infocollects@nrc.gov, and to the Desk Officer, Office of Information
and Regulatory Affairs, NEOB-10202 (3150-0104), Office of Management and
Budget, Washington, DC 20503. If a means used to impose an information
collection does not display a currently valid OMB control number, the NRC may
not conduct or sponsor, and a person is not required to respond to, the
information collection.
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ABSTRACT (Limit to 1400 spaces, i.e., approx1mately 1 5 smgle-spaced typewntten //nes)

On October 23, 2009, during the Béaver Valley Power Station (BVPS) Unit No. 2 refueling outage
(2R14), it was determined that the results of planned ultrasonic (UT) examinations performed on two
penetrations of the reactor vessel head would not meet the applicable acceptance criteria. The
indications are not through wall and there was no evidence of leakage based on inspections
performed on top of the reactor vessel head. The reactor vessel head examinations were being
performed to meet the requirements of 10 CFR 50.55a(g)(6)(ii)(D) for reactor vessel head inspections .
to find potential flaws/indications well before they grow to a size that could potentially jeopardize the
structural integrity of the reactor vessel head pressure boundary. Pursuant to NUREG 1022, Rev. 2,
indications that cannot be dispositioned as acceptable per ASME Code Section Xl in a Reactor
Coolant System pressure boundary are reportable under 10 CFR 50.72(b)(3)(ii)(A) / 50.73(a)(2)(ii)(A)
as a condition of the nuclear power plant, including its principal safety barriers, being degraded.

Primary Water Stress Corrosion Cracking (PWSCC) of the Alloy 600 J groove weld is the basic cause
of the identified failure. Reactor head penetrations No. 49 and 57 were repaired in accordance with
the applicable embedded flaw repair methodology which was approved by the Nuclear Regulatory
Commission. The safety significance of these indications was very low.
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~ Energy Industry Identification System (EIIS) codes are identified in the text as [XX].

DESCRIPTION OF EVENT

On October 23, 2009, during the Beaver Valley Power Station (BVPS) Unit No. 2 refueling
outage (2R14), it was determined that the results of planned ultrasonic (UT) examinations
performed on two penetrations of the reactor vessel head [AB] would not meet the
applicable acceptance criteria. The indications are not through wall and there was no
‘evidence of leakage based on inspections performed on top of the reactor vessel head. The
examinations were being performed to meet the requirements of 10 CFR 50.55a(g)(6)(ii)(D)
for reactor vessel head inspections to find potential flaws/indications well before they grow
to a size that could potentially jeopardize the structural integrity of the reactor vessel head
pressure boundary.

Specifically, one circumferential indication was identified on penetration No. 57 at or near
the toe of the J-groove weld between 352 and 5 degrees (approximately 0.45 inch arc
length) and a maximum depth of 0.27 inch. A second circumferential indication was
identified at penetration No. 49 at or near the toe of the J-groove weld between 39 and 60
degrees (approximately 0.75 inch arc length) and a maximum depth of 0.402 inch.

The reactor vessel head examination is a requirement of 10 CFR 50.55a(g)(6)(ii)(D) which
invokes ASME Code Case N-729-1. Ultrasonic examinations are performed on each of the
66 vessel head penetrations on the BVPS Unit 2 head during each refueling outage until
head replacement activities are completed in the future. Both head penetration No. 49 and
57 were repaired as required prior to plant startup from 2R14 refueling outage.

Pursuant to Section 3.2.4 in NUREG 1022, Rev. 2, "Event Reporting Guidelines 10 CFR
50.72 and 50.73," indications that cannot be dispositioned as acceptablé per ASME Code
Section X! in a Reactor Coolant System pressure boundary aré reportable under 10CFR
50.72(b)(3)(ii)(A) / 50.73(a)(2)(ii)(A) as a condition of the nuclear power plant, including its
principal safety barriers, being degraded. This was reported to the Nuclear Regulatory
Commission per 10 CFR 50.72 on October 23, 2009 (EN Number 45463).

CAUSE OF EVENT

Primary Water Stress Corrosion Cracking (PWSCC) of the Alloy 600 J groove weld is the
basic cause of the identified failure. The failure mechanism is a known issue to the
industry, which is addressed by the requirements of 10 CFR 50.55a(g)(6)(ii)(D). The repairs
to penetrations No. 49 and 57 utilize an embedded flaw weld overlay to encapsulate the
surface attached flaw with an Alloy 690 material. By isolation of the Reactor Coolant
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CAUSE OF EVENT (Continued)

System [AB] fluid from the crack, the further propagation of the flaw is eliminated. The
embedded flaw weld overlay methodology was approved by the NRC (relief requests
2-TYP-3-RV-01 and 2-TYP-3-RV-03).

ANALYSIS OF EVENT

The safety significance associated with the BVPS Unit No. 2 reactor vessel upper head
penetration indications found on Penetrations No. 49-and 57 during the 2R14 refuéling
outage inspection is considered to be very low. This is.based on the estimated
conditional core damage probability and conditional large early release probability for the:
event. Since the indications are not through wall and there was no eviderce of RCS
leakage, it is conseérvatively assumed there is a 5 percent probability that the weld flaws
could have propagated and resulted in a reactor vessel head penetratlon Loss of Coolant
Accident (LOCA).

CORRECTIVE ACTIONS
1. Reactor head penetrations No. 49 and 57 were répaired in accordance with the

applicable embedded flaw repair methodology approved by the NRC.

Planning is underway for a reactor vessel head replacement which is expected to occur
during a future steam generator replacement outage.

PREVIOUS SIMILAR EVENTS

Similar reactor vessel head indications were found and repaired during the previous
BVPS Unit 2 refueling outages in 2008 and 2006. The BVPS Unit 2 reactor vessel head
is an original component. BVPS Unit 1 replaced its reactor vessel head in 2006 during its
steam generator replacement outage.
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