
January 29, 2007

MEMORANDUM TO: Terence L. Chan, Chief
Piping & Nondestructive Examination Branch
Division of Component Integrity 
Office of Nuclear Reactor Regulation

FROM:   Donald G. Naujock, Materials Engineer         /RA/      
    Piping & Nondestructive Examination Branch

  Division of Component Integrity
  Office of Nuclear Reactor Regulation

SUBJECT:                      SUMMARY OF PUBLIC MEETING HELD NOVEMBER 7 & 8, 2006
                WITH THE ELECTRIC POWER RESEARCH INSTITUTE

                                       PERFORMANCE DEMONSTRATION INITIATIVE
REPRESENTATIVES (TAC NO. MD3026)

On November 7 & 8, 2006, the staff participated in a public meeting with representatives from
the Electric Power Research Institute (EPRI) - Performance Demonstration Initiative (PDI)
program at the Florida Power and Light Company, 700 Universe Boulevard, Juno Beach,
Florida.  EPRI provides PDI’s business operations and technical support.  PDI is a nuclear
power industry initiative established to develop and administer the qualification requirements of
Appendix VIII, “Performance Demonstration for Ultrasonic Examination Systems,” Section XI of
the American Society of Mechanical Engineers (ASME), Boiler and Pressure Vessel Code
(Code) and to develop and administer the demonstrations and qualifications of ultrasonic
examinations of butt welds that are associated with other EPRI programs.  The purpose of the
meeting was to discuss PDI’s approach for implementing selected aspects of Appendix VIII and
associated items.  The subjects discussed were the status of reactor pressure vessel and
piping performance demonstrations, the variables in the performance demonstration data base,
the proposed ASME Code actions affecting ultrasonic examinations, the inspectibility of cast
austenitic piping, dissimilar metal welds, and polyethylene pipe butt fusion joints, and the
regulatory action affecting UT examinations.  These meetings are a continuation of formal
dialog between Nuclear Regulatory Commission and the industry on PDI’s implementation of
Appendix VIII and other nondestructive testing issues of mutual interest.  
The dialog provides opportunities to discuss testing difficulties, review PDI’s program
methodology for the selected supplements, and address issues regarding the ASME Code. 
The meeting participants and agenda are listed in Enclosures 1 and 2 respectively.  
Handouts provided at the meeting are included as Enclosures 3 through 8.

CONTACT:  Don Naujock, DCI/CPNB
                    (301) 415-2767
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OPEN ITEMS FROM MAY 23, 2006 MEETING

Alloy 600/82/182 

The Nuclear Regulatory Commission (NRC) is considering performance demonstration
conditions to Code Cases N-722, “Additional Inspections for PWR Pressure Retaining Welds in
Class 1 Pressure Boundary Components Fabricated with Alloy 600/82/182 Materials, 
Section XI, Division 1,” and N-729, “Alternative Examination Requirements for PWR Reactor
Vessel Upper Heads With Nozzles Having Pressure-Retaining Partial-Penetration Welds,
Section XI, Division 1.”  The conditions, if any, will be in a future rulemaking which is expected
to occur in 2007. 

PDI Performance Demonstration Database

In early 2005, PDI informed the NRC that they were updating the performance demonstration
databases used for recording test specific parameters and results.  The NRC expressed an
interest in reviewing some of the information to study the effectiveness of performance-based
ultrasonic testing (UT).  PDI requested that the NRC provide a list of variables of interest.  
On March 15, 2005, the NRC sent a letter listing the variables of interest which was discussed
at the May 24 & 25, 2005, semi-annual NRC meeting with PDI (meeting minutes dated
September 8, 2005, ADAMS No. ML052580257).  PDI informed the NRC that most of the
variables listed in the March 15, 2005, letter will be in the updated performance demonstration
database.  On July 27, 2006, the NRC sent a letter to PDI requesting a list of all variables used
in the PDI performance demonstration database and a description of each variable.  
The request was for the variables and not the data stored in the associated fields.  In response
to the NRC request, PDI will pursue, internally, the idea of a joint NRC-PDI meeting to review
the performance demonstration database variables (not the raw data) and discuss the
description for the variables.  In preparation for the NRC-PDI meeting on database variables,
the NRC will assemble ideas for queries that were expressed at previous semi-annual NRC and
PDI public meetings.  Action item for PDI and NRC.

Single Side Stainless Steel Pipe Qualification

At the May 23, 2006 meeting, the NRC questioned the ability of the PDI program to qualify
personnel and procedures for single sided dissimilar metal (DM) weld examinations, versus the
inability to provide single side qualifications for austenitic-to-austenitic pipe examinations.  
PDI identified the difference between the two kinds of qualifications as being surface condition
related.  DM welds have machined smooth surfaces without any interferences associated with
transducer movement while austenitic-to-austenitic welds have joint mis-alignment, rough weld
crown and root, tapers, and counterbores.  The test specimens used for these two performance
demonstrations (DMW versus austenitic-to-austenitic welds) represent the extremes of surface
conditions.  Somewhere between these two surface condition extremes should be conditions
capable of producing reliable examinations from the far side of stainless steel-to-stainless steel
welds.  No action is contemplated at this time.   

In a separate but related item, the Pacific Northwest National Laboratory (PNNL) under contract
with the NRC visited EPRI [Nondestructive Examination] NDE Center to examine stainless steel 
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field specimens from the far side using advanced phased array UT techniques.  The specimens
were selected with various interferences common to stainless steel welds in the field.  
The PNNL inspection team examined nine training specimens with known flaws and performed
a simulated blind performance demonstration on fourteen PDI test specimens.   
PNNL will request EPRI to review the data sets from the fourteen test specimens against the
true values to determine the effectiveness of the advanced phased array UT techniques.  NRC
action.

Weld Overlay on Centrifugally Cast Stainless Steel

PDI is designing performance demonstration test specimens made with nickel-base weld
overlays (WOL) installed on centrifugally cast stainless steel (CCST).  The placing of actual
cracks in the specimens is difficult because the process leaves a UT signature of the crack
location.  In the absence of CCST specimens with operational generated cracks and the
difficulties of installing actual cracks, PDI is considering the fabrication of simulated cracks
using a hot isostatic pressure process to squeeze electrically discharge machined notches. 
These simulated cracks are expected to produce the acoustic responses of thermal fatigue
cracks.  The NRC did not take exception to PDI’s use of simulated cracks.  PDI will continue its 
efforts of making WOL test specimens.

Items carried forward to future meetings.

The PDI manual procedure PDI-UT-10, “PDI Generic Procedure of Ultrasonic Examination of
Dissimilar Metal Welds,” is for detection and length sizing of flaw.  PDI is developing a manual
generic procedure for depth sizing flaws that are detected in dissimilar metal welds.  PDI will
provide status updates.  

In the past, PDI used the terms gaps, limitations, add-on, site specific, and requalification to
address the level of effort necessary to demonstrate proficiency and skill in detecting flaws. 
These terms implied a degree of additional demonstration effort for procedures, equipment, and
personnel.  Exactly how these terms interrelate and the kinds of demonstrations required are
unclear.  The only term defined in ASME Code is requalification.  The NRC staff requested that
PDI provide a definition and application of the terms and explain how the terms apply with
respect to existing qualifications and ASME Code requirements.  Action item: PDI is developing
performance demonstration definitions for the terms: gaps, limitations, add-on, and site specific,

PDI is evaluating the inspectibility of WOLs applied over butt welded thin-wall cast austenitic
materials, such as: safety relief piping and valves, pressurizer surge line, and shut down cooling
lines.  The WOLs are being used to mitigate primary water stress corrosion cracking in
Alloy 82/82M weld metal.  Based on the success of the thin-wall inspection, PDI will present to
the PDI steering committee a request for evaluating thick-wall cast austenitic materials.  
Action item: PDI will provide status updates.

The NRC questioned the applicability of Supplement 4 and Supplement 6 qualifications to
determine the length and position of ligaments needed for ASME Code Case N-526,
“Alternative Requirements for Successive Inspections of Class 1 and 2 Vessels.”  
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The application of this Code case is dependent on the location accuracy of the remaining
ligament from a flaw to the inside diameter of the component.  The PDI vessel
performancedemonstration database does record the ligament from the vessel outside surface
to the top of the flaw and may also contain information that can be used to assess the location
accuracy of ligaments.  PDI will review the vessel database to determine location accuracy of
ligaments, data permitting.     

STATUS OF REACTOR PRESSURE VESSEL

PDI presented an update of their reactor pressure vessel (RPV) program which is summarized
in Enclosure 3, “PDI RPV Issues and Updates.”  The RPV performance demonstration schedule
is booked through March, 2007.  The RPV program is a mature program for qualifications using
single, dual, and phased array transducer techniques.  Much of PDI’s performance
demonstration activity is on qualifying new equipment for domestic and foreign suppliers.  
No action.

STATUS OF PIPING AND BOLTING

PDI presented an update of its Piping and Bolting Program which is summarized in 
Enclosure 4, “PDI Piping & Bolting Program Update.”  The number of actual personnel
qualifications almost doubled from the projections made for year to date.  The increase in
demand is attributed, in part, to increases in foreign participation, improvements to equipment,
and bringing research developments main stream.  Many of the equipment and procedure
developments were solutions to limitations identified by the performance demonstration process
and cost/benefit analyses.  

PDI is working to develop tools for creating and verifying scan plans for examination of
dissimilar metal (DM) welds and WOL shapes conducive to UT examinations.  PDI has created
a spread sheet to provide guidance for the systematic selection of equipment, for calculating
coverage, and for verifying procedure compliance.       

As licensees examine their DM welds, they are providing PDI with weld specific surface
condition data.  PDI will use the data to verify the representativeness of their test specimens, to
determine the need for additional specimens in the program, and to identify applications for
demonstrations on site specific mock-ups.  Examinations of DM welds from the outside
diameter (OD) have been successfully qualified for detection and sizing flaws provided the OD
surface is machined to a high level of flatness.  From the ID, procedures and personnel are only
qualified for detection and length sizing of circumferential cracks.  Some licensees are
supplementing the UT examinations with eddy current testing to detect and size axial cracks. 
ID surface conditions have hindered depth sizing qualifications.  No action.

NRC ISSUES FOR PDI

Two draft regulatory guides addressing ASME Code cases were published in the Federal
Register on October 27, 2006: Regulatory Guide (RG)1.84, Revision 34, “Design, Fabrication,
and Materials Code Case Acceptability,” (temporarily designated as Draft Regulatory Guide
(DG-1133) and RG 1.147, Revision 15, “Inservice Inspection Code Case Acceptability,”
(temporarily designated as Draft Regulatory Guide DG-1134).  Draft Regulatory Guide 
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DG-1135 with proposed Revision 2 to RG 1.193, “ASME Code Cases Not Approved for Use,”
was published for comment June 7, 2006.  In the statement of consideration section of the
public notice were proposed conditions on the use of Code Case N-659, “Use of Ultrasonic
Examinations in Lieu of Radiography for Weld Examinations, Section III, Division 1.”  These
conditions proposed a methodology similar to ASME Section XI, Appendix VIII for implementing
performance-based criteria for construction applications.  Clarification regarding the use of a
second Code Case, N-460 was also included in the statement of considerations section of the
proposed rule.  The clarification stipulates UT examination volume coverage necessary for
construction applications.  

The NRC asked about the status of a WOL database.  Currently, PDI does not have one. 
WOLs performance demonstrations have been required since the first WOL was approved for
installation.  WOLs performance demonstration were recommended by Generic Letter 88-01,
“NRC Position on IGSCC [intergranular stress corrosion cracking] in BWR (boiling water
reactor) Austenitic Stainless Steel Piping,” and became mandatory after November 22, 2001
with the accelerated implementation of ASME Section XI, Appendix VIII, Supplement 11.  
The WOL database will be brought up again after meeting with PDI to discuss the variables in
the vessel and piping database.  

The NRC asked about UT examination of high density polyethylene (HDPE) pipe butt welds
(fused joints).  The ASME Code is developing Code Case N-755, “Use of Polyethylene Plastic
Pipe for Section III, Division, Construction and Section XI Repair/Replacement Activities.”  
The examination being proposed in the code case is for a visual examination because there is a
general belief that volumetric nondestructive examination methods are unproven for this
application.  The NRC found published literature on the successful examination of HDPE butt
welds performed with the time of flight UT technique.  The NRC asked if action was being
contemplated for UT performance demonstration for HDPE butt welds.  Action Item: PDI will
present this item to the PDI Steering Committee for program considerations.        

STATUS OF WELD OVERLAY

PDI presented an update of WOLs over butt welds which is summarized in Enclosure 5,
“Inspection Experience and Guidance for the Examination of Weld Overlays Utilizing Qualified
Techniques.”  Field WOLs made with Alloy 52 weld metal have a history of lack-of-fusion and
lack-of-bonding defects on the downhill side of the welding process.  The downhill flaws are
generally attributed to the effects of gravity on the weld bead applied with an orbital welding
technique.  Field WOLs produced with a double up welding technique produced small 
non-planar indications that normally do not interfere with the detection and sizing of originally
reported flaws detected in the base material.  PDI used WOLs from their test specimen
inventory to show the type and distribution of flaws found in the field.  PDI is developing a WOL
guideline document to minimize welding flaws and to assure inspectability.  

The surge of ASME Code activity to develop criteria for WOLs has resulted in examination
differences between Nonmandatory Appendix Q, “Weld Overlay Repair of Class 1, 2, and 3
Austenitic Stainless Steel Piping Weldments,” Code Case N-504-3, “Alternative Rules for
Repair of Class 1, 2, and 3 Austenitic Stainless Steel Piping,” and Code Case N-740, 
“Dissimilar Metal Weld Overlay for Repair of Class 1, 2, and 3 Items.”  The examination 
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differences will have to be worked out through the ASME Code committee process.  No
assigned action.

PDI discussed the appropriateness of ASME Section XI, Appendix VIII, Supplement 11 flaw
acceptance criteria for width and length measurements, ± 0.75-inch root mean square (RMS),
and for depth measurement, ± 0.125-inch RMS.  PDI gave an example of an actual crack width 
measurement of 0.05-inches that was recorded as 0.50-inches wide because of the transducer
foot print, and a second example of a 0.10-inch thick WOL that was examined using equipment
and procedures that were qualified to a 0.125-inch RMS acceptance criterion.  The RMS
acceptance criteria are normally considered the same as a UT measurement tolerance which
can influence calculations for structural integrity and remaining operating plant life.  
The presentation questioned the appropriateness of using Supplement 11 acceptance criteria
on WOLs with precise dimensions to satisfy structural requirements.  Action item: PDI will
decide on specific action. 

NDE of Pre-emptive WOL

PDI presented component diameters and wall thicknesses that will be used in their program to
address pre-emptive WOLs.  The presentation is summarized in Enclosure 6, “NDE of 
Pre-emptive WOL.”  Unlike full structural WOLs, pre-emptive WOLs depend on a structural
contribution from the pipe to meet structural integrity.  PDI is starting from scratch in developing 
pre-emptive WOLs for their performance demonstration program.  At the same time, ASME
Code will have to address pre-emptive WOL inspection criteria.  This is a PDI action item.

NDE of Weld Inlays

PDI is developing a program for inspection of weld inlays which is summarized in Enclosure 7,
“NDE of Weld Inlays.”  Weld inlays have been used for mitigating cracks in Alloy 600 head
penetration tubes (WCAP-15987-P, Revision 2-P-A) and for preventing intergranular stress
corrosion cracking in non-L grades of stainless steel (corrosion resistant cracking).  
The program will build on PDI’s experience with the development and administration of
Appendix VIII, Supplements 10 and 14 performance demonstrations.  This is a PDI action item.  

STATUS OF ASME CODE WORK

PDI presented a brief discussion on the accomplishments sponsored by EPRI for 2006 and the
work that will be done in 2007.  Descriptions of these actions are summarized in Enclosure 8,
“ASME Code Activities.”  Of the eleven proposed changes worked on in 2006, the Code
changes will appear in either the 2006 Addenda or the 2007 Edition.  To date, there are nine
proposed changes slated for 2007 that EPRI will be sponsoring.  Starting with the 2007 Edition,
Appendix VIII, PDI and 10 CFR 50.55a(b)(2)(xv) will be in agreement.

One topic that receives periodic attention is limited inspection coverage.  A proposal going
through ASME Code Section XI is to standardize the process for calculating coverage, and
another proposal is to accept the limited coverage for currently installed configurations.  A third
coverage item is the inservice inspection application of the 90% minimum coverage criterion 
(essentially 100%) and the repair and replacement application of the 100% mandatory
coverage criterion.  The repair and replacement coverage is the same as ASME Code 
Section III coverage requirements for radiographic testing (RT) examinations and is being
maintained on ASME Code actions to provide UT as an alternative for RT.
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OTHER ITEMS OF INTEREST  

There is a lot of activity in the industry on new reactor design.  10 CFR Part 50, Appendix A,
Criterion 32 stipulates that components which are part of the reactor coolant pressure boundary 
shall be designed to permit (1) periodic inspection and testing of important areas and features
to assess their structural and leaktight integrity.  The meeting participants expressed concern
that by the time inservice inspection personnel are brought into the new plant review process
most of the designing is complete which creates difficulties in making late changes to
accommodate inservice inspection needs.  The industry does not have a unified approach for
“designing for inspectability.”  For volumetric examinations, inspectability has to consider both
ASME Section III emphasis on radiography and ASME Section XI emphasis on UT.  The NRC
is preparing a generic communication that addresses access and inspectability of components
from a regulatory perspective.  PDI is writing a letter on the lessons learned from trying to deal
with the lack of inspectability of many installed welds.  PDI will develop a letter on designing
new plants for Section XI inspectability. 

New plant configurations, pipe diameter and wall thickness, and assembly may be considerably
different then the components and parts currently in use.  The differences will have to be
addressed with changes to the scope of existing generic procedures which would necessitate
representative test specimens, mockups, and requalifications.  There should be dialog between
new plant designers and the organizations tasked with inspecting the designs.  No action.    

PDI provided an overview of proposed projects and of those being developed.  The projects
include evaluating techniques for resolving Alloy 600/82/182 issues, disposition of indication
issues, small bore UT inspection, and UT inspections from a tapered surface.  Some of the
projects are evaluating other non-UT methods for specific inspection applications.

NEXT MEETING

The next semi-annual NRC/PDI meeting is tentatively scheduled between late April to early
June 2007.  The exact date and location will be announced at a later date. 

Enclosures:
  1. Public Meeting at With EPRI-PDI Attendance 
  2. Agenda For Meeting With EPRI-PDI  
  3. PDI RPV Issues and Update 
  4. PDI Piping & Bolting Program Update
  5. Inspection Experience and Guidance for the Examination of Weld Overlays Utilizing              
     Qualified Techniques
  6. NDE of Pre-emptive WOL
  7. NDE or Weld Inlays
  8. ASME Code Activities
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ATTENDANCE FOR PUBLIC MEETING WITH EPRI-PDI, NOVEMBER 7 & 8, 2006

NAME ORGANIZATION

Don Naujock NRC 

Terence Chan NRC

Tim Lupold NRC

Steve Doctor Pacific Northwest National Lab

Gary Lofthus Nuclear Management Company

Randy Linden PPL Susquehanna

Carl Latiolais EPRI - NDE Center

Mike Gothard EPRI - NDE Center

Terry McAlister SCANA Company

Jim McArdle Duke Power Company

Lyle Spiess South Texas Project

Dan Nowakowski Florida Power & Light Company

Carlos Barrera IHI Southwest Technologies

ENCLOSURE 1



ENCLOSURE 2

AGENDA FOR MEETING WITH EPRI - PDI 

 Florida Power and Light Company, 700 Universe Boulevard, Juno Beach, Florida. 

November 7 & 8, 2006

November 7, 2006

1.   Introduction. 

2.   Open items from last meeting (May 23, 2005).

3.   Status of PDI Reactor Pressure Vessel Demonstration Program.

4.   Status of PDI Piping Demonstration Program.

5.  Discussion of NRC Issues for PDI.

6.   Discuss Weld Overlay issues.

7.   Status of Dissimilar Metal Weld Program Update.

November 8, 2006

1.   Status of Training and Requalification Update.

2.   Status of ASME Code Nondestructive Examination Activities.

3.   Discussion of Industry and PDI Issues for NRC.

4.   New Issues of Mutual Interest.

5.    Public Comment.

6.    Adjourn
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