
ELECTRIC POWER
RESEARCH INSTITUTE

2008-292 BWR Vessel & Internals Project (BWRVIP)

October 28, 2008

Document Control Desk
U. S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852

Attention: Vanice Perin

Subject: Project No. 704 - Interim Guidance for an Accelerated Inspection Program for
BWRVIP-75-A Category C Dissimilar Metal Welds Containing Alloy 182

Enclosed are five (5) copies of a BWRVIP document entitled "Interim Guidance for an
Accelerated Inspection Program for BWRVIP-75-A Category C Dissimilar Metal Welds
Containing Alloy 182." This report is being provided to the NRC for information only to keep
NRC informed of BWRVIP actions related to BWR materials and aging management.

The enclosed report provides utilities with interim guidance to plan and implement examinations
of Category C welds containing alloy 182 exposed to the BWR environment that have not been
inspected using ASME Section XI Appendix VIII Supplement 10 methods including criteria
established by EPRI for flatness of the inspection region. This interim guidance is limited to
inspections that will need to be completed no later than June 2011 based on the results of UT
inspection data reviews.

Additional work is on-going to define the overall accelerated inspection campaign and is targeted
for completion by early 2009.

Please note that the enclosed report contains proprietary information. A letter requesting that the
report be withheld from public disclosure and an affidavit describing the basis for withholding
this information are provided as Attachment 1.

Two (2) copies of the non-proprietary report "Interim Guidance for an Accelerated Inspection
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Proprietary Version" are also enclosed. This non-proprietary report is identical to the enclosed
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If you have any questions on this subject, please call Chuck Wirtz (FirstEnergy, BWRVIP
Integration Committee Technical Chairman) at 440.280.7665.
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Rick Libra
Exelon
Chairman, BWR Vessel and Internals Project

c: Matt Mitchell, NRC



i1 mI121 ELECTRIC POWER
RESEARCH INSTITUTE Attachment 1

CHRISTIAN B. LARSEN
Vice President and
Chief Nuclear Officer

October 28, 2008

Document Control Desk
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Subject: Request for Withholding of the following Proprietary Document:

Interim Guidance for an Accelerated Inspection Program for BGWRVIP-75-A
Category C Dissimilar Metal Welds Containing Alloy 182 - Project No. 704

To Whom It May Concern:

This is a request under 10 C.F.R. §2.390(a)(4) that the U.S. Nuclear Regulatory Commission
("NRC") withhold from public disclosure the information identified in the enclosed Affidavit
consisting of the proprietary information owned by Electric Power Research Institute, Inc.
("EPRI") identified above (the "Report"). Proprietary and non-proprietary versions of the
Report and the Affidavit in support of this request are enclosed.

EPRI desires to disclose the Report in confidence as a means of exchanging technical
information with the NRC. The Report is not to be divulged to anyone outside of the NRC or to
any of its contractors, nor shall any copies be made of the Report provided herein. EPRI
welcomes any discussions and/or questions relating to the information enclosed.

If you have any questions about the legal aspects of this request for withholding, please do not
hesitate to contact me at (650) 855-2329. Questions on the content of the Report should be
directed to Robert Carter of EPRI at (704) 595-2019.

Sincerely,

Together ... Shaping the Future of Electricity

3420 Hillview Avenue, Palo Alto, CA 94304-1338 USA 9 650.855.2329 * Fax 650.855.8759 * cblarsen@epri.com
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RESEARCH INSTITUTE

AFFIDAVIT

RE: Request for Withholding of the Following Proprietary Document:

Interim Guidance for an Accelerated Inspection Program for
BGWRVIP-75-A Category C Dissimilar Metal Welds Containing
Alloy 182 - Project No. 704

I, CHRISTIAN B. LARSEN, being duly sworn, depose and state as follows:

I am a Vice President and the Chief Nuclear Officer of Electric Power Research Institute,
Inc. whose principal office is located at 3420 Hillview Avenue, Palo Alto, California ("EPRI")
and I have been specifically delegated responsibility for the above-listed Report that is sought
under this Affidavit to be withheld (the "Repor"). I am authorized to apply to the U.S. Nuclear
Regulatory Commission ("NRC") for the withholding of the Report on behalf of EPRI.

EPRI requests that the Report be withheld from the public on the following bases:

Withholding Based Upon Privileged And Confidential Trade Secrets Or Commercial Or
Financial Information:

a. The Report is owned by EPRI and has been held in confidence by EPRI.
All entities accepting copies of the Report do so subject to written agreements imposing an
obligation upon the recipient to maintain the confidentiality of the Report. The Report is
disclosed only to parties who agree, in writing, to preserve the confidentiality thereof.

b. EPRI considers the Report and the proprietary information contained
therein (the "Proprietary Information") to constitute trade secrets of EPRI. As such, EPRI holds
the Report in confidence and disclosure thereof is strictly limited to individuals and entities who
have agreed, in writing, to maintain the confidentiality of the Report. EPRI made a substantial
economic investment to develop the Report, and, by prohibiting public disclosure, EPRI derives
an economic benefit in the form of licensing royalties and other additional fees from the
confidential nature of the Report. If the Report and the Proprietary Information were publicly
available to consultants and/or other businesses providing services in the electric and/or nuclear
power industry, they would be able to use the Report for their own commercial benefit and profit
and without expending the substantial economic resources required of EPRI to develop the
Report.

c. EPRI's classification of the Report and the Proprietary Information as
trade secrets is justified by the Uniform Trade Secrets Act which California adopted in 1984 and
a version of which has been adopted by over forty states. The California Uniform Trade Secrets
Act, California Civil Code §§3426 - 3426.11, defines a "trade secret" as follows:

"'Trade secret' means information, including a formula, pattern,
compilation, program device, method, technique, or process, that:



(1) Derives independent economic value, actual or potential, from
not being generally known to the public or to other persons who
can obtain economic value from its disclosure or use; and

(2) Is the subject of efforts that are reasonable under the
circumstances to maintain its secrecy."

d. The Report and the Proprietary Information contained therein are not
generally known or available to the public. EPRI developed the Report only after making a
determination that the Proprietary Information was not available from public sources. EPRI
made a substantial investment of both money and employee hours in the development of the
Report. EPRI was required to devote these resources and effort to derive the Proprietary
Information and the Report. As a result of such effort and cost, both in terms of dollars spent
and dedicated employee time, the Report is highly valuable to EPRI.

e. A public disclosure of the Proprietary Information would be highly likely
to cause substantial harm to EPRI's competitive position and the ability of EPRI to license the
Proprietary Information both domestically and internationally. The Proprietary Information and
Report can only be acquired and/or duplicated by others using an equivalent investment of time
and effort.

I have read the foregoing and the matters stated herein are true and correct to the best of my
knowledge, information and belief. I make this affidavit under penalty of perjury under the laws
of the United States of America and under the laws of the State of California.

Executed at 3420 Hillview Avenue, Palo Alto, California being the premises and place of
business of Electric Power Research Institute, Inc.

October 28, 2008

Christian B. Larsen

Subscribed and sworn before me this 2 8 rd day of October 2008

P/1e.sc- ottt4ched Cdi/os iA-dL-JA4 Cok*. .,)

, Notary Public

My Commission expires



State of California )
County of Santa Clara)

Subscribed and sworn to (or affirmed) before me on this 25 day of 0 •obez , 200,o'by
C, A iis fiýok D. h .0,-sen , proved to me on the basis of satisfactory
evidence to be the person(s) who appeared before me.
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Interim Guidance for an Accelerated Inspection Program
for BWRVIP-75-A Category C Dissimilar Metal Welds

Containing Alloy 182 - Non-Proprietary Version

1.0 Background

Cracking in BWR dissimilar metal (DM) welds has occurred periodically since 1984 with
the initial findings at Pilgrim in recirculation outlet (N 1) and recirculation inlet (N2)
nozzle-to-safe end welds during safe end replacement [1]. More recently in 2007 and
2008, a number of utilities have conducted ultrasonic (UT) examinations which have
resulted in the application of weld overlays, performing flaw evaluations to justify
operation of one or more indications, or replacing pipe [2, 3, 4, 5, 6, 7]. Table I provides
a list of BWRs that have detected indications in DM welds since 1984.

To date all of the indications in DM welds, with the exception of Brunswick, [6], have
been limited to those classified as Category C and D per BWRVlP-75-A [8]. Category C
weldments are those not made of resistant materials and that have been given a stress
improvement (SI) process after more than two years of operation. Category D weldments
are those that are not flawed, not made of resistant materials and not given an SI
treatment.

As a consequence of examinations performed during the Spring 2007 outage at Duane
Arnold that revealed indications in recirculation inlet piping nozzle-to-safe end welds, the
NRC expressed concerns there could be generic implications for the BWR fleet. The
NRC staff was primarily concerned with the potential for relatively large unidentified
flaws to be present in Category D welds. Their belief was that examinations conducted
prior to the owner's implementation of ASME Section XI, Appendix VII, Supplement
10 (hereinafter referred to as Supplement 10) might not, in all situations, be capable of
detecting and sizing indications in DM welds.

The BWRVIP issued letters 2007-051 [9], 2007-062 [10] and 2007-139 [11] to inform
the BWRVIP members of the Duane Arnold event and to recommend that utilities review
previous examinations of all Category D DM welds and to request owners provide
additional information on DM welds. This resulted in a compilation of DM weld
information for Categories A-E [12] which was transmitted to the NRC. This effort
culminated in a July 19, 2007 letter to BWRVIP members [13] identifying that 33
Category D welds needed to be examined using Supplement 10 methods. The affected
utilities either agreed to examine the welds during their next refueling outage or
established separate commitments with the NRC to inspect the welds. This resolved the
concerns and open issues related to the inspection schedule for Category D welds.

' This weld was not classified per BWRVIP-75-A.
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Table 1. Cracking in BWR Dissimilar Metal Welds
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On October 26, 2007, the BWRVIP issued letter 2007-321 [14] that described anomalous
Category C DM weld examination results from the recently concluded outage at Hope
Creek. This event resulted in the BWRVIP issuing letter 2007-367 [15] which requested
utilities to review previous examination records and determine those Category C welds
containing alloy 182 exposed to the BWR environment and all Category D welds that do
not have examinations that were qualified in accordance with the requirements of ASME
Code Section XI, Appendix VIII, Supplement 10. The completion date for this effort is
December 31, 2008. It was also noted that the BWRVIP would assemble a team to
review existing guidance (e.g., BWRVIP-75-A), recommendations, evaluations, etc. to
determine if any changes are warranted.

In March 2008, a Focus Group (FG) was formed within the BWRVIP to assess the
implications of the Hope Creek event. Following a series of conference calls, the FG
recommended that all Category C welds containing alloy 182 exposed to the environment
should be inspected with Supplement 10 methods within 6 years. In essence, the aim is
to adopt a Category D inspection frequency (100% within 6 years) for all Category C DM
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welds that have not been inspected using Supplement 10 methods. The result would
effectively re-baseline the Category C weld population with Appendix VIII qualified
examinations. A program scope, budget and schedule was developed and approved by
the BWRVIP Executive Committee [16].

1.1 Purpose

To provide utilities with interim guidance to plan and implement examinations of
Category C welds containing alloy 182 exposed to the BWR environment that have not
been inspected using Supplement 10 methods including criteria established by EPRI for
flatness of the inspection region [19]. The interim guidance described herein is limited to
examinations to be conducted by June 2011 and will be based on the results of UT
examination data reviews that are to be completed by December 2008 [15].

Additional work is on-going to define the longer-term overall accelerated inspection
campaign for Category C welds containing alloy 182. The guidance contained herein
will be incorporated into the overall inspection program. Completion of this work is
scheduled for early 2009.

1.2 Implementation Requirements

In accordance with the implementation requirements of the Nuclear Energy Institute
(NEI) 03-08, Guideline for the Management of Materials Issues, Section 3.0 (except as
noted otherwise therein) of this document is classified as "needed". All other sections of
this document are for information only.

If during the examination it is determined that full coverage cannot be achieved, due to
hoop shrinkage or configuration issues as opposed to insufficient weld preparation, a
deviation disposition is not required. However, a relief request may be required if the
examination is being performed to meet an ASME Code requirement.
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2.0 Scope of Accelerated Inspection Program for
Category C DM Welds Containing Alloy 182

The overall inspection program for Category C welds is divided into two parts:

1. Inspections to be performed within 2 years based on results of data reviews of
previous UT inspections and,

2. Inspections to be performed within 6 years based on generic analyses under
development.

The short-term objective of the program is to identify for near-term examination
Category C welds that: 1) have not been inspected using procedures and personnel
qualified according to Supplement 10, and; 2) have a reasonable likelihood that existing
stress corrosion cracking, if any, could have gone undetected or been incorrectly
evaluated. A major factor impacting the quality of previous examinations is the presence
of weld crowns or radial shrinkage near the weld which reduces transducer contact
efficiency, thereby potentially reducing the effectiveness of the examination [15]. This is
illustrated in Figure 1. This 'gap' can result in transducer lift off or inadequate transducer
coupling to the pipe surface. As a result, EPRI recommended that deviations from
surface flatness within the examination scan area should not exceed 1/32-inch (0.794
mm) over the length of the probe [18, 19].

Category B welds are not included in the program because: 1) there is no operating
experience which has revealed any relevant indications or evidence of crack propagation
and; 2) the application of Sl within 2 cycles of plant operation is more likely to reduce or
eliminate crack initiation and/or the potential for pre-existing IGSCC to propagate within
the weld.

Category C weldments made without alloy 182 material (stainless-to-stainless or
stainless-to-carbon steel) are also not included in this program. This is based primarily
on the fact that the operating experience for stainless weldments has not revealed any
anomalous degradation. Also, these welds are easier to examine due to the materials and
locations of flaws being in heat affected zones. The procedures for examination of these
locations were qualified prior to the DM welds and the pre-appendix VIII exams have
been shown to be adequate. Only one recent case of cracking of a stainless to carbon
steel weld occurred in a weld in the CRD system at Browns Ferry Unit 2 [7]. The joint
was fabricated from a 4-inch diameter, schedule 80, ASME SA 333 Gr. 6, carbon steel
(CS) pipe joined to ASME SA 182 Gr. F316 austenitic stainless (SS) steel valve body,
welded with ER-309 stainless steel filler metal. Metallurgical examination and analysis
revealed the following:

1. A large structural discontinuity existed at the inner surface of the weld.
2. There was evidence of pitting and general corrosion at the surface of the crack on

the carbon steel side of the weld.
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3. The water quality/conductivity at the carbon steel pipe to stainless steel valve
created galvanic corrosion of the CS at the CS to SS weld interface.

4. The water quality in this stagnant system, the sensitized weld HAZ and the
stresses from the welding and the discontinuity/mismatch created the IGSCC in
the interface (HAZ) between the weld and CS pipe.

Consequently, this cracking is not related to the present DM weld issue that is being
addressed by the BWRVIP

Content Deleted -
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Figure 1. Illustration of a Gap Caused by a Weld Crown and/or Weld Radial Shrinkage

2.1 Summary of Category B and C DM Welds

In order to determine the number of welds that needed to be examined, a letter was issued
to the BWRVIP members requesting further information on DM welds (for Category B
and C) [17]. Although Category B and stainless steel welds are not part of the
accelerated inspection program, information on these welds was obtained in the event
future operating experience warranted an assessment of these welds.

The relevant conclusions are as follows:

Category B
o Total U.S. fleet weld population = 102
o 76 welds contain alloy 182 and 26 are other welds (e.g. SS)
o For welds containing alloy 182, MSIP welds = 64 and IHSI welds = 12
o 67 of 76 (88%) welds with alloy 182 have not been examined with a

Supplement 10 exam method
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Category C
o Total U.S. fleet weld population = 359
o 264 welds contain alloy 182 and 95 are other welds (e.g. SS)
o For welds containing alloy 182, MSIP welds = 201 and IHSI welds = 63
o 137 of 264 (52%) welds with alloy 182 have not been examined with a

Supplement 10 exam method

As shown in Table 2, only 12 of 35 plants have additional Category C Supplement 10
exams to perform on their alloy 182 welds. The data for Category B and C welds as of
August 27, 2008 is shown in Tables 3 and 4, respectively.
Based on information received from BWR owners to date, many of these welds will
likely be examined in the Fall 2008 and Spring 2009 refueling outages.

Table 2. Remaining Category C DM Welds to Inspect with an ASME Section XI,
Appendix VIII, Supplement 10 Method
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3.0 Inspection Strategy Based on UT Data Review
Results

The following sections provide general guidance and factors that should be considered
for determining DM welds that should be selected for Supplement 10 examination by
June 2011.

3.1 Automated UT Examinations

In general, the data generated from examinations conducted using automated UT
(including manually encoded data) are reviewable because the information is encoded
and stored in a digital format. Reference 15, Attachment 2 and more recently Reference
18, Section 4.4 (contained in Appendix A) provide guidance on important aspects to
consider when reviewing and assessing automated UT data. The reader is strongly
encouraged to review these references.

Guidance for the selection of welds that should be examined by June 2011 falls into one
of three categories and is discussed below.
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Figure 2. Example of Poor Probe Contact and/or Data Loss Resulting in Reduced
Coverage

3.2 Manual UT Examinations

The data generated from examinations conducted using manual UT is very limited and in
most cases is not reviewable. Section 4.4.4 of Reference 18 (contained in Appendix A)
provides guidance for evaluation of manual UT.

Guidance for selection of welds that should be inspected by June 2011 is provided below.
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The following guidance is considered "good practice."
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3.3 Scope Expansion

This section provides requirements for scope expansion in the event that indications are
found in the initial population of welds selected for examination. The purpose of scope
expansion is to ensure that, for those degraded locations, examinations are completed so
that any common degradation can be identified. Scope expansion for this accelerated
program applies only to those Category C DM welds containing alloy 182 exposed to the
BWR environment that have not been inspected with a Supplement 10 method. If all the
Category C DM welds containing alloy 182 exposed to the BWR environment have
received a Supplement 10 examination, or are to receive a Supplement 10 examination in
the current outage, no further scope expansion for the accelerated examination campaign
is required.
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