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March 04, 2011

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

Attention: Jonathan Rowley

Subject: Project No. 704 - BWRVIP Response to NRC Request for Additional Information
on BWRVIP- 18, Revision 1

Reference: Letter from Jonathan Rowley (NRC) to David Czufin (B WRVIP Chairman),
"Request for Additional Information on BWRVIP-18, Revision 1, "BWR Vessel and
Internals Project: BWR Core Spray Internals Inspection and Flaw Evaluation
Guidelines" (TAC NO. ME2189)," dated June 10, 2010.

Enclosed are five (5) copies of the BWRVIP response to the NRC Request for Additional
Information (RAI) on the BWRVIP report entitled "B WRVIP-i18, Revision 1: BWR Vessel and
Internals Project, BWR Core Spray Internals Inspection and Flaw Evaluation Guidelines." The
RAI was transmitted to the BWR VIP by the NRC letter referenced above.

Please note that the enclosed response contains proprietary information. A letter requesting that
the response be withheld from public disclosure and an affidavit describing the basis for
withholding this information are provided as Attachment 1. The response includes margin bars
and yellow shading to indicate the proprietary information. The proprietary information is also
marked with the letters "TS" in the margin indicating the information is considered trade secrets
in accordance with 1OCFR2.390A.

Two (2) copies of a non-proprietary version of the BWRVIP response to the RAI are also
enclosed. This non-proprietary response is identical to the enclosed proprietary response except
that the proprietary information has been deleted.

If you have any questions on this subject please call Randy Schmidt (PSEG Nuclear, BWRVIP
Assessment Committee Technical Chairman) at 856.339.3740.

Sincerely,

Dave Czufin
Exelon
Chairman, BWR Vessel and Internals Project

Together... Shaping the Future of Electricity

PALO ALTO OFFICE
3420 Hillview Avenue, Palo Alto, CA 94304-1395 USA * 650.855.2000 * Customer Service 800.313.3774 * www.epri.com



Attachment 1

_ ELECTRIC POWER
RESEARCH INSTITUTE

NEIL WILMSHURST

Vice President and
Chief Nuclear Officer

For Use With Licensed Reports

March 02, 2011

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:

BWRVIP Response to NRC Request for Additional Information (RAI) Regarding BWRVIP-18, Revision 1:
BWR Vessel and Internals Project: BWR Core Spray Internals Inspection and Flaw Evaluation Guidelines

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 Correspondence and the Affidavit in support of
this request are enclosed.

EPRI desires to disclose the Report in confidence to assist 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 (704) 704-595-2732. Questions on the content of the Report should be directed to Randy
Stark of EPRI at (650) 855-2122.

Sincerely,

Together . . . Shaping the Future of Electricity

1300 West W.T. Harris Boulevard, Charlotte, NC 28262-8550 USA * 704.595.2732 9 Mobile 704.490.2653 * nwilmshurst@epri.com



(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 being the premises and place of business of Electric Power Research
Institute, Inc.

Date: I__, I - 2.____ ,__:_,

Neil Wilmshurst

(State of California)
(County of Santa Clara)

Subscribed and swom to (or affirmed) before me on this Ynadday of Meti•A.. , 20L/, by
Ne l/ Wi/•msl•i tas , proved to me on the basis of satisfactory evidence to be the

person(s) who appeared before me.

Signature y (Seal)

YORK HUANG
NOTARY PUBLC-CALIRNIA

My Commission Expires 3 /stday of J,4/ 20 ,M SANTA CLARA CO. 2'•SNT



Non-Proprietary BWRVIP Response to NRC Request for Additional
Information on BWRVIP- 18, Rev 1
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Response to RAIs (Request for Additional Information)
"BWRVIP-18, Revision 1 "BWR Vessel and Internals Project:

BWR Core Spray Internals Inspection and Flaw Evaluation Guidelines"

Each item from the NRC Request for Information (RAI) is repeated below verbatim
followed by the BWRVIP response to that item.

RAIl

Generally, type 304 stainless steel material is more susceptible to intergranular stress
corrosion cracking (IGSCC) than type 304L stainless steel material and creviced welds
are more susceptible to IGSCC than non-creviced welds. There may be welds in the core
spray system that are inaccessible for inspection. Table 3-6 and Section 3.4 in the
BWRVIP-18, Revision 1, provide inspection requirements for inaccessible welds and
these requirements are based on the plant-specific cracking experience of similar
accessible welds in each boiling water reactor (BWR) design i.e., BWR/2, BWR/3-5 and
BWR/6. The staff requests that the BWRVIP confirm whether the following scenarios
exist in the BWR fleet.

(1) For BWR/2 design-(a) the base metal for accessible welds is type 304L
stainless steel material and the welds are not creviced and (b) the base metal for
similar inaccessible welds (P4a, thermal sleeve welds inside the vessel nozzle and
P9) is type 304 stainless steel material and the welds are creviced.

(2) For BWR/3-5 design--(a) the base metal for accessible welds is type 304L
stainless steel material and the welds are not creviced and (b) the base metal for
similar inaccessible welds (P1, thermal sleeve welds and P9) is type 304 stainless
steel material and the welds are creviced.

(3) For BWR/6 design-(a) the base metal for accessible welds is type 304L
stainless steel material and the welds are not creviced and (b) the base metal for
inaccessible welds (P 1 a, P lb, and thermal sleeve welds) is type 304 stainless steel
material and the welds are creviced.

Any BWR unit falling under one of these scenarios is likely to have inaccessible welds
which would experience IGSCC prior to any detection of IGSCC in the accessible welds.
Therefore, the BWRVIP is requested to provide: (1) an identification of the BWR unit
that falls under any one of the aforementioned scenarios; and (2) a confirmation that if
plant-specific inspection criteria require revision for the inaccessible welds, the revised
inspection criteria should be provided to the staff for review.

BWRVIP Response to RAI 1 (1):

1. For item 1 above, "Content Deleted - EPRI Proprietary Information" TS

2. For item 2 above,
"Content Deleted - EPRI Proprietary Information" TS
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"Content Deleted - EPRI Provrietarv Information"
TS

3. For item 3, "Content Deleted - EPRI Proprietary Information"
TS

4. It should also be noted that some plants have installed "lower sectional
replacements (LSR)." The LSR is designed to replace core spray welds P5, P6,
P7, P4c. P4d, P8a, P8b and P9 and consists entirely of

"Content Deleted - EPRI Proprietary Information"

The remaining accessible welds will continue to be inspected in TS
accordance with BWRVIP- 18, Revision 1 and used to evaluate the inaccessible
welds.

5. Table 3-5 in BWRVIP- 18, Revision 1 provides a list of the creviced locations for
each BWR design.

BWRVIP Response to RAI 1 (2):

Guidance is provided in BWRVIP-18, Revision 1 to determine when a change to the
inspection program for inaccessible welds is required. Section 3.4.2 states the following:
"When 75% of the similar welds are cracked, the integrity of the associated inaccessible
weld must be assessed as described in Section 3.4.3." This evaluation will determine the
time at which a modification to the inspection program (either inspect, repair or replace)
is necessary. . Upon the NRC's approval of this guidance, and the fact that utilities are
required to follow the guidance under the NEI 03-08 Materials Initiative, the BWRVIP
does not believe that NRC notification is required.

RAI 2

Paragraph 1 in Section 3.4.2 of the BWRVIP-18, Revision 1, states, "when 75 percent of
the similar welds are cracked, the integrity of the associated inaccessible welds must be
assessed as described in Section 3.4.3." The staff requests that the BWRVIP provide a
technical basis for establishing this criterion.

BWRVIP Response to RAI 2:

Several considerations were used to define the 75% cracking of similar accessible welds
criterion. These include:

"Content Deleted - EPRI Proprietary Information"

TS
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"Content Deleted - EPRI Proprietary Information"

TS

As indicated in Section 3.3, welds most susceptible to cracking and welds where cracks
have been detected are required to be inspected "Content Deleted - EPRI Proprietary Information" TS
Welds less susceptible to cracking would be inspected on a rotating basis over several
outages. In addition, if new flaws or unexpected growth of previously detected flaws is
detected, then the inspection scope is expanded to include all similar accessible welds.
Consequently, all accessible welds are inspected in a reasonably short time frame, and as
soon as a crack of any size is detected all the similar accessible welds will be inspected.

Because all the similar accessible welds are inspected when a crack is detected, piping
integrity is closely monitored and the inspection results provide an accurate
representation of the whole population of welds of this type, including the hidden welds.
This means that the results for the similar accessible welds can be used to predict the
condition of the inaccessible welds with an acceptable level of confidence.

The 75% value was selected to provide a high likelihood that a crack would exist in a
hidden weld when it was predicted to exist, that adequate structural and leakage margins
would be maintained and to ensure that unnecessary repair procedures would not be
implemented. This provides a more optimum use of resources and helps preclude
accumulating personnel exposure that does not provide additional safety benefit.

The guideline requires all flaws be evaluated in accordance with Section 5 of the report
and that structural and leakage margins be maintained for the period until the next
inspection. Thus, even though a significant portion of the population of welds may be
cracked, all existing flaws must meet the required structural and leakage margins
specified in BWRVIP-18, Revision 1.

Extensive service experience and experimental studies have shown that the flaw growth
from IGSCC is relatively slow and the flaw sizes and loads needed to result in pipe
failure are very large. This ensures that flaws can be present in piping for long periods of
time without creating significant potential for unacceptable margins against pipe failure.
This provides added assurance that flaws in the inaccessible welds will maintain
significant margins against failure similar to those of the accessible welds.

Moreover, the guideline requires leakage from inaccessible welds to be estimated and
continuously updated based on assumed through-wall flaws in accessible welds where
cracking of any size has been detected. This provides an additional means to monitor the
condition of the inaccessible welds and added assurance that inaccessible welds maintain
adequate structural and leakage integrity.

"Content Deleted - EPRI Proprietary Information"

TS
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"Content Deleted - EPRI Proprietary Information"

TS

Finally, because there is no viable inspection procedure to examine the inaccessible
welds, the current guidance in BWRVIP-1 8-A does not provide any inspection
requirements for the hidden welds. In light of the inability to provide a viable inspection
option for the hidden welds, the BWRVIP developed specific guidance to ensure that the
hidden welds will maintain adequate structural and leakage margins and will be
addressed when significant cracking is found in similar accessible locations. The
BWRVIP believes this is a significant improvement over the current NRC-approved
guideline (BWRVIP- 18-A).
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