
August 31, 2001

MEMORANDUM TO: William H. Bateman, Branch Chief
Materials and Chemical Engineering Branch
Division of Engineering

FROM: Jacob I. Zimmerman, Project Manager /ra/
Structural Integrity & Metallurgy - Section A
Materials and Chemical Engineering Branch
Division of Engineering

SUBJECT: SUMMARY OF AUGUST 15, 2001, MEETING WITH NUCLEAR ENERGY
INSTITUTE AND OPERATING PRESSURIZED WATER REACTOR
LICENSEE’S ON BULLETIN 2001-01, “CIRCUMFERENTIAL CRACKING
OF REACTOR PRESSURE VESSEL HEAD PENETRATION NOZZLES”
(TAC NO.:  MB2060)

On August 15, 2001, members of the U.S. Nuclear Regulatory Commission (NRC) staff
participated in a public meeting held at the NRC offices in Rockville, Maryland, with
representatives from the Nuclear Energy Institute (NEI), various operating nuclear reactor
licensees, and members of the public.  In addition, the NRC established a telephone conference
bridge number, to allow interested individuals to participate in the meeting via telephone.  The
bridge number and meeting slides were made available prior to the meeting on the NRC web
site for this issue (“Generic Activities on PWR Alloy-600 Weld Cracking,” at
http://www.nrc.gov/NRC/REACTOR/ALLOY-600/index.html).  Attachment 1 is the meeting
agenda, Attachment 2 provides the meeting slides, and Attachment 3  lists the meeting
attendees and those participating via telephone.

The purpose of the meeting was to discuss NRC expectations regarding pressurized water
reactor licensee responses to NRC’s Bulletin 2001-01 on circumferential cracking of reactor
pressure vessel head penetration nozzles.

Mr. Samuel Collins, Director for the Office of Nuclear Reactor Regulation (NRR), opened the
meeting by reviewing its purpose and defining success as industry and external stakeholders
clearly understanding the NRC’s expectations with regard to what will constitute an acceptable
bulletin response.  He discussed the importance of industry providing credible information to
support the technical bases to support their proposed actions.  He indicated that the staff is
prepared to review the responses in a timely manner in order to assess whether additional
agency regulatory action is required.

Mr. Jack Strosnider, Director for the Division of Engineering (NRR), discussed the NRC’s
perspective relative to the agency’s four performance goals (Maintaining Safety, Reducing
Unnecessary Regulatory Burden, Improving Efficiency and Effectiveness, and Increasing Public
Confidence) for the Nuclear Reactor Safety Strategic Arena and the applicable regulatory 
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requirements.  Mr. Strosnider stressed the importance of maintaining safety and recognized that
information provided to date does not provide a sufficient technical basis to show that conditions
adverse to quality are being effectively managed.  Thus, the purpose of the bulletin is to collect
information to determine if additional regulatory action is necessary.  He recognized that
managing the issue would require additional resources for both the NRC and the industry,
especially in the areas of inspection, assessment, and repair method development.  Mr.
Strosnider indicated his support for generic approaches for addressing this issue and discussed
the importance of maintaining our communications with industry and members of the public.  In
addition, he discussed the applicable regulatory requirements and possible long-term changes
to NRC or the American Society for Mechanical Engineers Boiler and Pressure Vessel Code
regulations.

Mr. Mark Caruso, Acting Licensing Section Chief, from the Licensing Section of the Probabilistic
Safety Assessment Branch of the Division of Systems Safety and Analysis, discussed
information to support a risk assessment.  Mr. Caruso discussed the principles of risk-informed
regulation contained in Regulatory Guide 1.174, “An Approach for Using Probabilistic Risk
Assessment in Risk-Informed Decisions on Plant-Specific Changes to the Licensing Basis”  
and key technical issues, such as, accident sequence analysis, performance of equipment and
operators, and treatment of uncertainties in data and methods.

Mr. Allen Hiser, the lead technical reviewer, Materials and Chemical Engineering Branch,
Division of Engineering, discussed technical issues associated with probabilistic fracture
mechanics evaluations with specific emphasis on the initial flaw distribution and multiple crack
initiation sites, residual stresses as the crack propagates, questions on the environment for the
outside diameter crack, and whether the crack would go through wall.  In addition, he discussed
crack progression through further understanding of the following:  weld material, heat-affected-
zone, and base metal cracking; annulus conditions including the leak rate; and above-the-weld
cracking including the initiation time and multiple initiation sites.  Mr. Hiser also discussed
qualification of examination methods.

The staff will schedule further meetings with industry, as necessary, to facilitate the timely
exchange of technical information and to assure that stakeholders are kept informed of the
status of the issue in the regulatory process.

Attachments:  As stated



_______________________________________________________________________
_________________

U.S. Nuclear Regulatory Commission Meeting
with Nuclear Energy Institute and Material Reliability Program

Wednesday, August 15, 2001
9:00 a.m. - 11:00 a.m.

Room: T-2B3

________________________________________________________________________________________

Purpose: To discuss NRC expectations with regard to licensee responses to Bulletin 2001-01.
________________________________________________________________________________________

Success: NEI and MRP have a clear understanding of NRC’s expectations with regard to what will
constitute an acceptable bulletin response.

________________________________________________________________________________________

Introduction: Jake Zimmerman/ 9:00 a.m.  - 9:15 a.m.
Sam Collins

Opening Remarks: Jack Strosnider 9:15  a.m.  - 9:35 a.m.

Discussion of Risk Assessment: Mark Caruso 9:35  a.m.  - 10:00 a.m.

Discussion of Technical Issues: Allen Hiser 10:00  a.m.  - 10:15 a.m.

Summary of Issues: Jack Strosnider 10:15  a.m.  - 10:25 a.m.

Closing Comments: NRC/NEI/MRP 10:25  a.m.  - 11:00 a.m.

________________________________________________________________________________________

Additional information on Generic Activities on PWR Alloy-600 Weld Cracking may be found on the NRC web
site at http://www.nrc.gov/NRC/REACTOR/ALLOY-600/index.html.

The NRC staff will be available immediately following the meeting to speak with members of the public.
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NRC BULLETIN 2001-01:
CIRCUMFERENTIAL CRACKING OF RECTOR PRESSURE

VESSEL HEAD PENETRATION NOZZLES

NRC PERSPECTIVES

August 15, 2001

Jack Strosnider, Director
Division of Engineering
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MAINTAINING SAFETY

C ADDITIONAL INFORMATION IS NECESSARY TO ASSESS THE POTENTIAL SAFETY SIGNIFICANCE
OF THIS ISSUE AND PROPOSED LICENSEE ACTIONS

C PURPOSE OF THE BULLETIN IS TO COLLECT  INFORMATION TO DETERMINE IF ADDITIONAL
REGULATORY ACTION IS NECESSARY

C INFORMATION PROVIDED TO DATE DOES NOT PROVIDE A SUFFICIENT TECHNICAL BASIS TO
SHOW THAT CONDITIONS ADVERSE TO QUALITY ARE BEING EFFECTIVELY MANAGED



REDUCING UNNECESSARY REGULATORY BURDEN

C INFORMATION REQUEST IN THE BULLETIN WAS MINIMIZED

C MANAGING THIS ISSUE WILL REQUIRE ADDITIONAL RESOURCES

C ADDITIONAL CRACKING SHOULD BE ANTICIPATED

C INSPECTION,  ASSESSMENT, AND REPAIR METHODS MUST BE DEVELOPED TO MANAGE THIS
ISSUE



IMPROVING EFFICIENCY & EFFECTIVENESS

C WILL SUPPORT GENERIC APPROACHES

C COMMUNICATIONS IS THE KEY



INCREASING PUBLIC CONFIDENCE

C LICENSEE RESPONSES MUST PROVIDE CREDIBLE TECHNICAL BASES TO SUPPORT THEIR
PROPOSED ACTIONS

C NRC WEB SITE



APPLICABLE REGULATORY REQUIREMENTS

! 10 CFR 50.55a  - References Section XI of ASME B&PV Code
<
< Code inspections are not adequate (insulation, VT-2) to satisfy Appendix B
<
< Code flaw disposition criteria are acceptable - need size and crack growth rate

! Plant Technical Specifications
<
< Do not permit reactor coolant pressure boundary leakage
<
< Because of no reasonable expectation - Exercise of Enforcement Discretion for Summer &

Oconee
<
< 2ndoccurrence of leakage at same site - may be subject to enforcement action
<
< leakage at other sites - may be subject to enforcement action

! Criterion XVI - Corrective Action (Appendix B to 10 CFR Part 50)
<
< Conditions adverse to quality are promptly identified and corrected
<
< Determine cause of condition and corrective action to preclude repetition



Mark A. Caruso
Probabilistic Safety Assessment Branch, NRR



! Apply principles of risk-informed regulation (Regulatory Guide 1.174)

S continue to meet current regulations

S maintain defense-in-depth philosophy

S maintain sufficient safety margins

S demonstrate that any increase in risk is small
S monitor the change

! Additional Guidance:

S Standard Review Plan Chapter 19
S staff reviews of previous risk-informed proposals (e.g., Farley, ANO-2 steam generator tube

inspections)



! Key Technical Issues

S potential for rupture

S accident sequence analysis (e.g., LOCA)

S availability of mitigating systems

S performance of equipment and operators

S containment performance

S treatment of uncertainties in data and methods



NRC BULLETIN 2001-01:
CIRCUMFERENTIAL CRACKING OF

REACTOR PRESSURE VESSEL HEAD PENETRATION NOZZLES:

TECHNICAL ISSUES

Allen Hiser

US Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation

Division of Engineering
Materials and Chemical Engineering Branch

Public Meeting with Industry

August 15, 2001



PROBABILISTIC FRACTURE MECHANICS EVALUATIONS

! Initial flaw distribution
< Multiple initiation sites

! Residual stresses as crack propagates

! Crack growth rate - what is the proper environment ??

! Through-wall or part through-wall ??



UNDERSTANDING CRACK PROGRESSION

! Weld/HAZ/base metal cracking
!

< Initiation time
< Controlling parameters (weld characteristics, microstructure, residual stresses, etc.)
< Crack growth rate
<

! Annulus conditions
Leak rate from weld/HAZ/base metal cracking
< Chemistry in annulus
< Temperature in annulus
< Ability for leakage deposits to flow up the annulus

! Above-the-weld cracking
< Initiation time
< Multiple initiation sites
< Residual stress levels as crack propagates
< Crack growth rate (what is the proper environment ??)
< Through-wall or part-through wall ??



QUALIFICATION OF EXAMINATION METHODS

! VT-2 Visual Examination Qualification
< Capable of detecting small amounts of boric acid deposits and discriminating deposits from VHP

nozzle and other sources
< Appropriate for Moderate Susceptibility Plants (33 total) - PWSCC of nozzles not likely in short

term, but could occur

! Plant-Specific Visual Examination Qualification
< Plant-specific demonstration that VHP nozzle cracks will lead to deposits on the RPV head

(interference fit measurements, etc.)
< Must be capable of reliable detection and source identification of leakage (insulation, pre-existing

deposits, other impediments)
< Appropriate for High Susceptibility Plants (7 total) - PWSCC of nozzles likely to occur in the near

term

! Volumetric Examination Qualification
< Demonstrated capability to reliably detect cracking on the OD of VHP nozzles
< Appropriate for plants that have identified cracking (5 total) - PWSCC of nozzles is a documented

occurrence
< Default if Visual Examination cannot be Qualified
< Applies for any plant finding leakage



QUALIFICATION OF OTHER EXAMINATION METHODS

! Eddy current testing
< Scope of inspection (e.g., J-groove weld, nozzle OD below the weld, nozzle ID)
< Detection of tight PWSCC cracks (European experience with pipe cracks)

! Other surface methods
< Penetrant testing

! Qualification packages for head visual examinations



Attachment 3

NRC Meeting with Nuclear Energy Institute and 
Operating Pressurized Water Reactor Licensees

Wednesday, August 15, 2001
9:00 a.m. - 11:00 a.m.

Room: T-2B3

Name Organization/Title Phone Number/Email

Jake Zimmerman NRC/NRR/DLPM - Lead Project Manager (301) 415-2426, jiz@nrc.gov

Scott Bauer Arizona Public Service Co. (623) 393-5978,
sbauer@apse.com

Mike Winsor Arizona Public Service Co. (623) 393-5102

Anthony Bolyen NMC-Kewaunee (920) 388-8864

Al Butcavage RG&E Ginna Station (716) 771-3399,
al_butcavage@RGE.com

C. E. Carpenter NRC/NRR/DE/EMCB (301) 415-2169, cec@nrc.gov

Brian Sharrow DNC Millstone (810) 447-1291 x3721,
brian.j.sharrow@dom.com

David Lockwood FENOC/ Davis-Besse (419) 321-8450

Bob Donnellon FENOC/ Beaver Valley (724) 682-1882

Dennis Weakland FENOC/ Beaver Valley (724) 682-5958

Priit Olcas Entergy North East/ IP3 (914) 272-3534

Mike Reinbach AEP (416) 466-2499

Getachew Tesfaye CCNPP1 (410) 495-3736

Robert Hardies CCNPP1 (410) 495-6577

Richard Louie Con Edison/ IP-2 (914) 734-5678

William Koo NRC/NRR/DE/EMCB (301) 415-2706

Craig Prothero NMC (920) 755-6515

Michael Scott NRC/NRR/DLPM (301) 415-1421

James Medoff NRC/NRR/DE/EMCB (301) 415-2715



Jay Collins NRC/NRR/DE/EMCB (301) 415-1038

Mike Milbradt Constellation Nuclear (410) 495-4352

Jeff Isakson Westinghouse (410) 495-6766

Andrea D. Lee NRC/NRR/DE/EMCB (301) 415-2735,
adw1@nrc.gov

Ed Hackett NRC/RES (301) 415-5650

Bill Bateman NRC/DE/NRR/EMCB (301) 415-2795

R. Hermann SIA (540) 710-6717,
rhermann@adetphice.net

G. Rombold AmerGen/ Exelon (610) 765-5516

Kurt Cozens NEI (202) 739-8085

Alex Marron NEI (202) 739-8080

G. S. Shukla NRC/NRR/DLPM/PM (301) 415-8439

Mike Markley NRC/ACRS (301) 415-6885,
mtm@nrc.gov

Joe Donoghue NRC/DLPM (301) 415-1131, jed1@nrc.gov

Stephen Sands NRC/DLPM (301) 415-3154,
sps1@nrc.gov

Frank Coffman NRC/RES/DET (301) 415-5704

Dan Gavner American Electric Power (616) 466-3419

Stephen Fyfitch Framatome ANP (412) 264-1610,
sfyfitch@framatech.com

Brendan Moroney NRC/NRR/DLPM (301) 415-3974,
btm3@nrc.gov

Jin Chung NRC/NRR/DSSA (301) 415-1071,
jwc2@nrc.gov

Prasoon Goyal First Energy WRP/ SR Engr (419) 321-7351,
pkgoyal@firstenergywrp.com

Craig Harrington TXU Electric/Consulting Eng (254) 897-6705,
charrin1@txu.com

Bob Caldwell NRC/NRR/DRIP/REXB (301) 415-1175, rkc1@nrc.gov

Mitch Singer NEI (202) 739-8009, mbs@nei.org

Nelson Azevedo Con Edison (914) 734-5813,
azevedon@coned.com



Zhili Feng EMCC (614) 459-3200,
zfeng@columbus.rr.com

Gery Wilkowski EMCC (614) 459-3200

Dan Stoddard Progress Energy (843) 857-1438,
daniel.stoddard@pgnmail.com

Frank Cherny NRC/RES/DET (301) 415-6786, fcc1@nrc.gov

Nancy Chapman SERCH/ Bechtel (301) 228-6025,
ngchapma@bechtel.com

Robert L. Clark NRC/NRR/DLPM/PM (301) 415-2297, rlc2@nrc.gov

Samuel Miranda NRC/NRR/DLPM/PDIII-1 (301) 415-2303,
sxm1@nrc.gov

Bill McDowell NRC/OIG (301) 415-5974,
wdm@nrc.gov

Drew Holland NRC/NRR/DLPM (301) 415-1436,
dgh1@nrc.gov

Jeff Poehler Constellation Nuclear Services (410) 793-3471,
jeff.poehler@nuclearservicesi
nc.com

Ujagar S. Bhachu NRC/NRR/DLPM (301) 415-3271, usb@nrc.gov

Tom Harrison McGraw-Hill (202) 383-2165, tom-
harrison@platts.com

Ed Andruszkiewicz NRC/NRR/DE/EMCB (301) 415-1994, eva@nrc.gov

Mark Caruso NRC/NRR/SPSB (301) 415-1310,
mac@nrc.gov

D. J. Nelson NRC/OE (301) 415-3280, djn@nrc.gov

Ron Herman NRC/DLPM (301) 415-2010

Joe Donahoe Progress Energy (919) 546-3638,
joe.donahoe@pgnmail.com

Joseph Colaccino NRC/NRR (301) 415-2754

Timothy G. Colburn NRC/NRR/PDI-1 (301) 415-1402, tgc@nrc.gov

Steve A. Bennett Entergy/ ANO (501) 858-4626,
sbenne2@entergy.com

Alex Marion NEI (202) 739-8080, am@nei.org

Bill Reckley NRC/NRR/PDIV-1 (301) 415-1323, wdr@nrc.gov



Andrew Siumanles First Energy (419) 321-7341

Mike Wilder Duke Energy (709) 382-5826,
mrwilder@duke-energy.com

Larry Nicholson Duke Energy (828) 855-3292

Richard Barrett NRC/NRR (301) 415-3183

Patricia L. Campbell Winston & Strawn (202) 371-5828,
pcampbel@winston.com

Allen Hiser NRC/NRR (301) 415-1034, alh1@nrc.gov

M. R. Robinson Duke Energy (704) 373-3522,
mrrobins@duke-energy.com

Deann Raleigh Scientech (301) 258-2557

Jeff Beathe Energy Daily (202) 638-4260

Keith Wichman NRC/NRR/DE/EMCB (301) 415-2757



PHONE PARTICIPANTS

Name Organization/Title Phone Number/Email

Edward Weinkam St. Lucie Plant/ FPL (561) 467-7162

George Modden St. Lucie Plant/ FPL (561) 467-7155

Thomas Weber St. Lucie Plant/ FPL

Dick Labott PSE&G/ Salem

Bill Gray Framatome ANP

Dick Mattson Structural Integrity Associates (408) 978-8200

Dave Lew NRC/Region I/DRS

Matthew Mitchell NRC/Region I/DRS

L. N. Hartz Dominion Energy

Tom Sharb Dominion Energy (804) 272-2763

Judd Ellmers Entergy Nuclear Northeast (914) 272-3379

Christine Ioacscu CP&L (919) 546-5243

Chris Hoffman Westinghouse

Ed Siegel Westinghouse

Virgil Paggen Westinghouse (860) 731-6287

Bruce Allen Westinghouse

Gordie Bischoff Westinghouse

Terry Windham Entergy - ANO

David Bauman Entergy - ANO (501) 858-4461

Donald Bemis Palisades, Nuclear Management
Co.

(616) 764-2707

Brian Holderness Ameren - VE (573) 676-8539

Ben Montgomery Ameren - VE

Roman Gesior Exelon

Terry Kanetted TVA (423) 751-6673

Emmett Camp TVA

Jim Rochelle TVA



William Washington TVA

Dave Goetcheus TVA

John Taylor TXU-Commanche Peak, Design
Basis Engineering Supervisor

(254) 897-6260,
jtaylor2@txu.com

Sailexh Lakdawala TXU- Commanche Peak,
Engineering Programs Manager

(254) 897-6528,
slakdaw1@txu.com

D. Bryon Miller NS&L - Waterford (504) 739-6692

Mike Krupa NS&L - Waterford

Jerry Buford NS&L - Waterford

John Houghtaling NS&L - Waterford

Chuck Welty EPRI (650) 855-2821

Craig Younger STP Nuclear Operating Co. (361) 927-8186

Michael Lashley STP Nuclear Operating Co. (352) 563-0046

Loretta Cecilia Florida Power Corp./ Crystal
River 3

(352) 563-0046

Sherry Bernhoft FPC/ Crystal River 3

James Terry FPC/ Crystal River 3

Robert Lemberger FPC/ Crystal River 3

Andrew Dewhurst FPC/ Crystal River 3

Scott Boggs Florida Power & Light

Ted Skiba Florida Power & Light

Steve Collard Florida Power & Light

Craig Mowrey Florida Power & Light

Ed Weinkam Florida Power & Light

Mike Moran Florida Power & Light


