
April 8, 2003

MEMORANDUM TO: Marsha Gamberoni, Deputy Director
New Reactor Licensing Project Office
Office of Nuclear Reactor Regulation

FROM: Joseph Colaccino, Senior Project Manager   /RA/
New Reactor Licensing Project Office
Office of Nuclear Reactor Regulation

SUBJECT: MARCH 4, 2003, TELEPHONE CONFERENCE CALL SUMMARY 

On Tuesday, March 4, 2003, a telephone conference call was held with Westinghouse Electric
Company (Westinghouse) representatives and Nuclear Regulatory Commission (NRC) staff to
discuss two requests for additional information (RAIs).  The following RAIs were discussed:
251.004 and 251.005.  Westinghouse submitted responses to these RAIs on November 1, 2002
(ADAMS Accession No. ML023110249).  A list of call participants is included in Attachment 1. 
Attachment 2 contains NRC staff comments regarding the subject RAIs that were sent to
Mr. Michael Corletti of Westinghouse via electronic mail on February 11, 2003.  These
comments were used to facilitate discussions during the telephone conference call.

Following is a brief summary of the discussions regarding the identified RAIs (see comments in
Attachment 2):

RAI 251.004

Westinghouse stated that testing had been performed which addresses Part b of the NRC
staff’s unresolved issue.  Westinghouse will revise the RAI response to discuss this testing.

With regard to Part c, the NRC staff observed that Westinghouse had not provided a
commitment to perform augmented inspections similar to inspections operating plants may
implement in the future to address primary water stress corrosion cracking.  Westinghouse
proposed that this be considered a combined operating license action item.  Westinghouse will
revise the RAI response and the design control document (DCD) to reflect this proposal.

RAI 251.005

After a discussion of the approach used by Westinghouse to address this issue, the NRC staff
stated that no additional information would be required at this time.  The staff stated that
Westinghouse may be asked to provide additional information in order for the NRC staff to
perform confirmatory calculations.



M. Gamberoni - 2 -

Subsequent to this phone call, the NRC e-mailed a request to provide material properties as
specified below to Westinghouse on March 10, 2003.  Westinghouse transmitted this
information to the NRC in a letter dated March 17, 2003.  As stated above, these specific
material properties are being used in confirmatory calculations being performed by the NRC
staff.

Please provide the following information related to Figure 3B-12:

(1) Young’s modulus,
(2) 0.2% offset yield stress,
(3) Ultimate tensile strength,
(4) Ramberg-Osgood exponent alpha and n specified for elastic response,
(5) the angle beta that defines the neutral axis of the cracked section at Point 1,
(6) the calculated elastic and plastic crack opening displacement s,
(7) entrance loss coefficient,
(8) the ratio of length for single-phase region L to hydraulic diameter D,
(9) friction factor for the momentum equation, and
(10) the ratio of the crack exit to inlet area.

Docket No. 52-006

Attachment:  As stated
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Attachment 1

MARCH 4, 2003
TELEPHONE CONFERENCE CALLS SUMMARY

LIST OF PARTICIPANTS

Nuclear Regulatory Commission Westinghouse

Joseph Colaccino Mike Corletti
Edmund Sullivan Dulal C. Bhowmick
C. F.  Sheng Ed Cummins

Mr. Gould
Mr. Banford



Attachment 2

NUCLEAR REGULATORY COMMISSION STAFF
COMMENTS THAT WERE SENT TO WESTINGHOUSE 

TO FACILITATE DISCUSSIONS OF THE 
REQUEST FOR ADDITIONAL INFORMATION (RAI) RESPONSES

FOR CALL HELD ON MARCH 4, 2003 

E-mail dated February 11, 2003

(Note:  Provided below is the original RAI followed in italics by a discussion of the remaining
unresolved issues that were discussed in the phone call.)

3.6.3  Leak-Before-Break (LBB) Evaluation Procedures

251.004

Due to the primary water stress corrosion cracking (PWSCC) of the V. C. Summer primary loop
welds, the staff finds that the information we have today is substantially different from the
information that was available when we approved LBB applications for existing pressurized
water reactor (PWR) systems which contain Inconel 82/182 materials.  The following three
questions are related to staff concerns regarding this recently discovered degradation
mechanism as it applies to any LBB-candidate piping system proposed in the AP1000. 
(DCD Section 3.6.3)

a. No additional information needed

b. Provide test and plant operational data regarding the crack growth rate for Alloy 52/152
welds to be used in contact with reactor coolant in the proposed lines for which LBB will be
applied and demonstrate that this material is not susceptible to PWSCC.  

The operating plant experience provided by Westinghouse indicates no PWSCC
phenomenon for Alloy 52/152 welds for up to seven years of operation.  This, however,
only reflected that the crack initiation or incubation time for PWSCC is probably more than
seven years.  Since the PWSCC for Alloy 82/182 in primary system piping welds surfaced
after an operation period of considerably longer than seven years, the operational data
provided is not sufficient to establish the superiority of Alloy 52/152 welds.  Separately,
please elaborate on the preparation of the flaw in the specimens used in the CERT tests,
mentioned by Westinghouse in its response under the title “Laboratory Experience,” to
justify that crack initiation time has been bypassed by introducing proper flaws in the
specimens, and that the test results are related to PWSCC growth or propagation only.  

c. LBB is based, in part, upon the premise that LBB will only be applied to piping materials
that are not susceptible to any known degradation mechanisms.  Until sufficient information
is acquired to ensure that Inconel 52/152 materials are essentially “PWSCC resistant”
through the anticipated 60-year operational lifetime of an AP1000 facility, the staff believes
that augmented inservice inspection of Inconel welds in LBB lines, including the use of
inside-diameter (ID) eddy current on a periodic basis, is an essential element for approval
of the AP1000 “design” to support application of LBB.  To facilitate resolution of the
PWSCC issue for the AP1000, please provide an inspection plan that the combined
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licensee would be required to perform.  This inspection plan should address additional
inspection techniques (e.g., eddy current testing) to supplement ultrasonic testing (UT) so
that tight flaws in piping welds similar to those detected in the V. C. Summer primary loop
weld could be detected. 

The information provided by Westinghouse on this part of the RAI is non-responsive. 
The staff will discuss with Westinghouse the need for a commitment to implement
augmented inspection similar to inspections operating plants may implement in the
future to address the potential for PWSCC to occur in 82/182/Alloy 600 welds in LBB
piping and the timing for such inspections.

251.005

Provide crack morphology parameters, e.g., surface roughness, number of 45 degree and
90 degree turns, etc., that were used in generating the bounding analysis curves for LBB.  To
address the staff’s concerns resulting from recent experience with stress corrosion cracking in
Inconel and stainless steel materials in PWR environments, please provide a comparative study
on the most biased line from the LBB candidates using the crack morphology parameters for
transgranular stress corrosion cracking.  Information regarding crack morphology parameters
for various degradation mechanisms is available in NUREG/CR-6443, “Deterministic and
Probabilistic Evaluations for Uncertainty in Pipe Fracture Parameters in Leak-Before-Break and
In-Service Flaw Evaluations.”  Report the reduced margin on flaw size from this comparative
study of the most biased line when the original bounding analysis curve (BAC) for this line is
maintained.  (DCD Appendix 3B)

The information provided by Westinghouse on this part of the RAI is non-responsive. 
The staff will discuss the basis for this question with Westinghouse and the need for the
analysis requested.

E-mail dated March 10, 2003

In order to perform confirmatory calculations related to RAI 251.005, we need additional
information.  Please provide the following information related to DCD Appendix B, Figure 3B-12:

(1) Young's modulus,
(2) 0.2% offset yield stress,
(3) Ultimate tensile strength,
(4) Ramberg-Osgood exponent alpha and n specified for elastic response,
(5) the angle beta that defines the neutral axis of the cracked section at Point 1,
(6) the calculated elastic and plastic crack opening displacement s,
(7) entrance loss coefficient,
(8) the ratio of length for single-phase region L to hydraulic diameter D,
(9) friction factor for the momentum equation, and
(10) the ratio of the crack exit to inlet area.
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cc:

Mr. W. Edward Cummins
AP600 and AP1000 Projects
Westinghouse Electric Company
P.O. Box 355
Pittsburgh, PA  15230-0355

Mr. H. A. Sepp
Westinghouse Electric Company
P.O. Box 355
Pittsburgh, PA 15230

Lynn Connor
Doc-Search Associates
2211 SW 1ST Ave - #1502
Portland, OR 97201

Barton Z. Cowan, Esq.
Eckert Seamans Cherin & Mellott, LLC
600 Grant Street 44th Floor
Pittsburgh, PA  15219

Mr. Ed Rodwell, Manager
Advanced Nuclear Plants’ Systems
Electric Power Research Institute
3412 Hillview Avenue
Palo Alto, CA  94304-1395

Charles Brinkman, Director
Washington Operations
Westinghouse Electric Company
12300 Twinbrook Parkway, Suite 330
Rockville, MD 20852

Mr. R. Simard
Nuclear Energy Institute
1776 I Street NW
Suite 400
Washington, DC 20006

Mr. Thomas P. Miller
U.S. Department of Energy
Headquarters - Germantown
19901 Germantown Road
Germantown, MD 20874-1290

Mr. David Lochbaum
Nuclear Safety Engineer
Union of Concerned Scientists
1707 H Street NW, Suite 600
Washington, DC 20006-3919

Mr. Paul Gunter
Nuclear Information & Resource Service
1424 16th Street, NW., Suite 404
Washington, DC  20036

Mr. Tom Clements
6703 Guide Avenue
Takoma Park, MD  20912

Mr.  James Riccio
Greenpeace
702 H Street, NW, Suite 300
Washington, DC 20001

Mr. James F. Mallay, Director
Regulatory Affairs
FRAMATOME, ANP
3315 Old Forest Road
Lynchburg, VA 24501

Mr. Ed Wallace, General Manager
Project Management
Lake Buena Vista Bldg., 3rd Floor
1267 Gordon Hood Avenue
Centurion 0046
Republic of South Africa
PO Box 9396 Centurion 0046

Mr. Vince Langman
Licensing Manager
Atomic Energy of Canada Limited
2251 Speakman Drive
Mississauga, Ontario
Canada L5K 1B2

Mr. Gary Wright, Manager
Office of Nuclear Facility Safety
Illinois Department of Nuclear Safety
1035 Outer Park Drive
Springfield, IL 62704

Dr. Gail H. Marcus
U.S. Department of Energy
Room 5A-143
1000 Independence Ave., SW
Washington, DC 20585

Mr. Edwin Lyman
Nuclear Control Institute
1000 Connecticut Avenue, NW
Suite 410
Washington, DC  20036

Mr. Jack W. Roe
SCIENTECH, INC.
910 Clopper Road
Gaithersburg, MD  20878

Patricia Campbell
Winston & Strawn
1400 L Street, NW
Washington, DC  20005
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Mr. David Ritter
Research Associate on Nuclear Energy
Public Citizens Critical Mass Energy
  and Environmental Program
215 Pennsylvania Avenue, SE
Washington, DC  20003

Mr. Michael M. Corletti
Passive Plant Projects & Development
AP600 & AP1000 Projects
Westinghouse Electric Company
P. O. Box 355
Pittsburgh, PA 15230-0355


