
CONTACT:  D. G. Naujock, EMCB/DE
         415-2767

January 18, 2005

MEMORANDUM TO: Terence L. Chan, Chief
Piping Integrity & NDE Section
Materials and Chemical Engineering Branch
Division of Engineering

FROM: Donald G. Naujock, Materials Engineer    /RA/
Piping Integrity & NDE Section
Materials and Chemical Engineering Branch
Division of Engineering

SUBJECT: SUMMARY OF PUBLIC MEETING HELD OCTOBER 19 & 20, 2004,
WITH EPRI- PDI REPRESENTATIVES (TAC NO. MC4535)

On October 19 & 20, 2004, the staff participated in a public meeting with representatives from
the Electric Power Research Institute (EPRI) - Performance Demonstration Initiative (PDI)
program at the EPRI Nondestructive Evaluation Center, 1300 W. T. Harris Boulevard,
Charlotte, North Carolina.  EPRI provides PDI’s business operations and technical support.  PDI
is a nuclear power industry initiative that is 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, 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 Supplement 10 specimens and qualifications; the status of PDI sponsored ASME
Code activity; expansion of Supplement 10 for site specific configurations; expansion of the
Appendix VIII concept for other applications; and discussion on analyzing performance
demonstration data.  These meetings are a continuation of formal dialog between NRC and the
industry on PDI’s implementation of Appendix VIII and other ultrasonic testing aspect 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 Attachments 1 and 2 respectively.  Handouts
provided at the meeting for selected items in the agenda are Attachments 3 through 8.

I.   Status of Supplement 10 Specimens and Qualifications

PDI presented a brief discussion on Supplement 10, “ Qualification Requirements for Dissimilar
Metal Piping Welds,” test specimens and personnel qualifications.  The discussion is
summarized in Attachment 3, “Dissimilar Metal Weld Qualifications.”  The attachment
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summarizes the detection and characterization of flaws and the difficulties with inspecting
complex configurations.  It discusses the difficulties in retrieving data from the PDI database
and efforts under way to improve data retrieval capabilities.  It outlines the industry’s efforts at
improving UT effectiveness with modeling, gathering as-built weld profiles, testing state-of-the-
art UT equipment on representative mock-ups, and developing inspection guidelines.  

For examinations performed from the inside surface, personnel are qualified with automated UT
equipment for detection and length sizing with limitations.  No one has yet qualified for depth
sizing from the inside surface.  The difficulties are attributed to test specimens with surface
irregularities that may represent a small population of field welds.  If this is the case, it maybe
possible to assemble the test specimens with less severe surface irregularities to represent the
majority of field conditions, and the extreme surface irregularities seen in the field can be
handled on a case-by-case basis by the licensees.  Preliminary data provided by licensees of
as-built surface irregularities indicate configuration differences with the PDI test specimens. 
The Materials Reliability Program (MRP) is surveying the industry to identify the as-built surface
conditions that exist with dissimilar metal welds (DMWs).

To determine the representativeness of the inside surface of the test specimens to the surfaces
of actual field welds, licensees are taking profilometry measurements during DMW
examinations.  The examinations may extend over a 10-year period, however, a large
population of the DMWs and corresponding inside surfaces will be examined over the next
several refueling cycles.  When the as-built surface conditions for the majority of the DMWs are
known, the current inventory of test specimens will be reviewed for their representativeness. 
PDI will be reviewing the profilometry data to assess the representativeness of the test
specimens for the majority of the field surface conditions.  PNNL is also interested in the
profilometry data for the purpose of procuring a representative test specimen for evaluating
various ultrasonic testing (UT) techniques.   PNNL asked the meeting participants to share their
profilometry data with them.  PDI agreed to provide ID surface contours when they become
available.

PDI has established a definition for surface smoothness that is acceptable for UT inspections. 
The acceptable surface smoothness is a 1/32-inch (0.75 mm) maximum gap between the
component’s surface and the bottom of the transducer.  This criterion applies to both detection
and sizing.  This maximum gap applies everywhere the transducer must be positioned for
inspecting the required volume.  If depth sizing is going to be performed reliably and accurately
on DMWs, the crowns must be machined smooth.  PDI will consider adding surface
smoothness criterion to ASME Code.

A compilation of as-built surface conditions and associated test data from various UT
techniques may provide information for evaluating the ASME Code, Section XI, Appendix VIII,
Supplement 10 depth sizing 0.125-inch (3.1mm) RMSE criterion.  If it is determined that the
depth sizing RMSE criterion is not applicable for all thicknesses, PDI will consider other
possibilities.  The NRC staff is supportive to working with the ASME Code on any proposed
changes to the 0.125-inch RMSE provided there is a good technical bases.   Any change in the
RMSE must consider the effects of testmanship, the statistical changes in qualified/unqualified
pass rate/percent and the effects of maximum test error on the analyses of safety margins and
flaw grow.  PDI will take the initiative if they determine a need for change.  
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At the June 2003 meeting, PDI introduced the concept of root mean square percent (RMSP) as 
a replacement for the RMSE required by  Supplement 10.  For RMSP to be valid, the error
should increase proportionally with increasing through-wall thickness.  In a review of selected
performance demonstration data, the NRC was unable to establish any correlation between test
error and through-wall thickness.  A review of existing data has shown that root mean square
percent is not an appropriate alternative for RMSE.  PDI will take the initiative to develop
additional data if they determine a need for change.  

III. Site Specific Expansion of Supplement 10

PDI presented a brief discussion on site specific mock-ups for unique DMW components.  The
discussion is summarized in Attachment 4, “Site Specific Mocks.”  PDI is gathering plant-
specific DMW configuration and fabrication information, such as counterbores, weld root and
crown conditions, cladding, weld buttering, remnant welds, adjacent welds, and weld repairs. 
The data will provide the necessary information to address the NRC concerns of whether a
configuration is unique to a particular plant or occurs multiple times across several plants, the
extensiveness and quantity of site specific applications, and the non-uniform application of site
specific criteria.  After PDI gathers the data, they will develop a proposal for site specific
demonstration criteria.  PDI will provide the NRC an opportunity to study the proposal.  Action
Item: PDI will continue gathering the necessary information.

For DMWs that can not be effectively examined with UT, the issue of using a nonperformance-
based NDE method to supplement or replace a performance-based UT qualified examination
was an open item from the February meeting.  The use of multiple NDE methods to examine
components is of interest to the NRC staff which supported PNNL’s development of a white
paper, “Broadening Appendix VIII to include Non-UT Inspection Processes,” Attachment 5.  The
white paper was presented at the August 2004, ASME Working Groups on Volumetric and
Surface Examinations and at this meeting.  The presentation addressed performance
demonstration requirements for combinations of UT, eddy current testing (ET), and visual
testing (VT) examinations that are necessary to achieve the same level of effectiveness as a
complete UT examination.  This concept of using multiple NDE methods may have applicability
for other difficult to examine volumes.  The use of multiple NDE methods for complying with
ASME Code coverage is outside the charter of PDI and will be left for ASME Code to address.

IV.    Status of Code Work

PDI presented a brief discussion on the status of proposed changes to the ASME Code.  The
discussion is summarized in Attachment 6, “PDI - RPV and Code.”  PDI is sponsoring a
proposed code case that would permit the use of Appendix VIII qualified procedures and
personnel for non-Appendix VIII UT applications.  The proposed code case has undergone
some changes as it progresses through the various Code committees.  The NRC staff has
expressed concerns with uncoupling scanning criteria from examination volume necessary for
complete coverage using single side examinations.  The test specimens used for demonstrating
single side examinations were originally designed for two sided examination and the off-axis
flaw was added to represent flaw conditions that can occur from weld repairs in ferritic
weldments.   Another condition was identified that is associated with repairs made from the
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weld surface and were subsequently filled with stainless steel cladding weld metal.  The
location with a stainless steel weld metal projection in the ferritic weldment would be similar to a
DMW.  The existence of stainless steel repairs projecting into ferritic material will be open for
discussion when the proposed code case comes up for discussion at the appropriate ASME
Code committees.   No action.

PDI discussed the need for adding to the ASME Code a criterion for essential variables that are
not explicitly addressed in Appendix VIII, VIII-2100 but are necessary for producing reliable and
reproducible examination results.  For instance, the use of profilometry to improve UT
performance for examinations performed from the inside surface is a procedure-specific
essential variable.  The existence of procedure-specific essential variables is not clearly
recognized in the ASME Code.   Action Item: PDI will champion a change to ASME Code that
addresses essential variables not specifically mentioned in Appendix VIII, VIII-2100.     

PDI will champion restricting Appendix VIII, Supplement 12 to the coordinated implementation
of Supplement 2 and 3.  This action will bring ASME Code in agreement with the 10 CFR
50.55a(b)(2)(xv)(M).  PDI will propose eliminating Supplement 13 from the ASME Code
because they have determined that Supplement 13 is not implementable.

Not all supplements have criteria for providing depth sizing of axial flaws qualifications.  Since
the technique for depth sizing axial flaws is the same for sizing circumferential flaws under the
same circumstance, a logical approach is to use the procedure and personnel that are qualified
for circumferential flaws for depth sizing axial flaws.  PDI will champion a change to ASME
Code that would permit depth sizing axial flaws (for those supplements that do not have axial
flaw sizing demonstration criteria) with procedures and personnel qualified on circumferential
flaws.
  
At the June 2003 meeting, the NRC asked for PDI’s position on the application of Appendix VIII,
VIII-1100(c) and (d) which pertained to the skill level of personnel performing different aspects
of an Appendix VIII examination.  ASME Code, VIII-1100(d) provides specific tasks that must be
performed with Appendix VIII qualified personnel, and VIII-1100(c) provides specific tasks that
may be performed by non-Appendix VIII qualified personnel.  The jurisdiction of tasks not
explicitly identified in either of these two paragraphs are open for interpretation.  For example, a
specific task that requires knowledge about UT that is not address in either paragraph is the
holding of the transducer by an individual to scan a pipe.  PDI’s representative stated that any
task not specifically mentioned in the Code may be performed using a certified Level I, II, or III
examiner.  The use of the term “certified” shows that the person performing the task in activities
which are not specifically identified in the Code is in a formal UT program, and that the Level I,
II, and III certifications show that the examiner possesses knowledge about UT.  The certified
Level I, II, and III are under the direct supervision of an Appendix VIII qualified Level III.  The
staff did not take exception to the PDI’s position but did ask PDI to propose a change to ASME
Code that reflected their position.  PDI will propose the appropriate changes to Code.

Because of the similarities between intergranular stress corrosion cracking (IGSCC) and
primary water stress corrosion cracking (PWSCC), the NRC raised a question during previous
meetings regarding the need for PWSCC re-qualifications similar to the re-qualification
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requirements for IGSCC qualified personnel.   The answer depends, in part, on the similarities
of the acoustic response and crack morphology of the two stress corrosion cracking
mechanisms.  Some of the items that affect the acoustic response are the interface between
different materials, grain size and configuration, multiple metals in the acoustic path, and
competing signals from surface irregularities.  Some of the items affecting crack morphology
are crack smoothness, size and shape of crack surface facets, branching, and growth direction. 
IGSCC normally exhibits branching, is located in the heat affected zone of austenitic welds, and
usually is located near surface irregularities that produce competing acoustic responses.  PDI
stated that the challenge with detecting IGSCC is the ability to discriminate the acoustic
response from competing signals such as counterbores, root shape, metal interfaces, and grain
configurations (surface geometry and metallurgical conditions).  

PWSCC is normally located in Inconel Alloy 82/182 weld material or Inconel Alloy 600 base
material and may have branching.  PDI stated that the challenge with detecting PWSCC is
selecting the correct UT technique to insonify the region where PWSCC may be located and
getting a response back.  The response is affected by the metallurgical conditions in the
material and less on geometry, i.e., mainly in one material, away from metal interfaces, and
surface irregularities.   However, knowledge of the actual location of PWSCC with respect to
metal interfaces and surrounding weld geometry is limited.  The Materials Reliability Program
(MRP) has compiled in a report, MRP-113, “Materials Reliability Program: Alloy 82/182 Pipe
Butt Weld Safety Assessment For US PWR Plant Designs,” information regarding PWSCC flaw
location in components and crack history.  PDI will review the report for PWSCC morphology
and crack locations.  PDI action item. 

V.  Weld Overlays

PDI representatives made a presentation entitled “Small Diameter and Non-Standard Overlays,”
Attachment 7.  Current examination qualifications are for pipe diameters 4-inches and greater. 
Preventive weld overlays for less than 4-inch diameter piping are being considered for both
boiling and pressure water reactors.  The presentation updated the staff on the progress of
developing procedures and purchasing test specimens.  Qualification testing for small diameter
piping is expected to begin August 2005.  No action.  

VI.   10 CFR 50.55a

The final rule was published in the Federal Register (69 FR 58804) on October 1, 2004 and
becomes effective November 1, 2004.  The rule referenced the 2001 Edition with the 2003
Addenda of Section III and XI of the ASME Code.

VII.   Effectiveness of Performance Demonstration

The NRC presented the subject, “Evaluating the Effectiveness of Performance-Based UT,”
Attachment 8.  The Appendix VIII performance demonstrations test results provided a source of
information that is useful for evaluating the effectiveness of performance-based UT.  For
instance, the performance demonstration results of the initial test attempts and the qualification
test (in some cases the initial and qualification test results may be the same) can be statistically
analyzed.  The statistical analyses could allow one to quantify the effort needed to bring the
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individual skills to the qualification level.  By statistically analyzing the data, an understanding of
the effectiveness associated with crack type, crack location in the specimen, surface condition
of specimen, weld design, and specimen and weld material can be developed.  NRC interest in
evaluating the performance demonstration database coincides with a similar interest expressed
by PDI (See Attachment 3).  However, the database is not structured for easy data retrieval. 
PDI is requesting approval from the NDE Center Steering Committee in November 2004 to
upgrade their performance demonstration database to facilitate data retrieval and analysis.  If
approved, PDI projected the database upgrade will be completed by the end of 2006.  The
current PDI database, however, may not contain all the variables that are needed to evaluate
performance-based UT effectiveness.  Variables of interest not being collected at this time may
be added to the updated database for future studies.  PDI asked the NRC for a list of variables
that would be used for evaluating performance-based UT effectiveness.  The NRC will provide
the list  before the next PDI meeting.    

VIII.  Other Items of Interest

Licensees have shown an interest in using Appendix VIII qualified procedures and personnel to
perform non-Appendix VIII examinations.  For situations that are within the scope of current
procedures, licensees have requested the use of Appendix VIII and associated coverage as an
alternative to ASME Code (See Section IV, “Status of Code Work”).  However, there are non-
Appendix VIII configurations that are not represented in the PDI test specimen inventory.  There
is no action by PDI to expand the performance demonstrations to include test specimens for the
remaining Section XI components that are not covered by Appendix VIII: such as, the RPV
flange-to-vessel weld, steam generator welds, and pressurizer welds.

PDI asked the NRC to provide guidance on the type of request a licensee would submit to the
NRC in the event the licensee is unable to achieve the nozzle-to-vessel weld coverage
stipulated in the 10 CFR 50.55a(b)(2)(xv)(K).  The guidance is whether licensee’s should 
request relief from the ASME Code or an exemption from the rule.  ASME Code contains
criteria for inspection volume and scanning directions and the rule contains specific scanning
directions.  Both inspection volume and scanning directions are needed to achieve coverage. 
The NRC suggested that licensees unable to achieve the ASME Code-required examination
coverage when the examinations are performed to the 10 CFR 50.55a(b)(2)(xv)(K) scanning
requirements submit a request for relief for the portion of the volume coverage that can not be
achieved.

IX. Next Meeting

The next semi-annual NRC/PDI meeting is tentatively scheduled for late May 2005 at a location
to be announced.

Attachments: As stated
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ATTACHMENT 1

PUBLIC MEETING WITH EPRI-PDI, October 19 & 20, 2004

NAME ORGANIZATION

Donald Naujock NRC 

Terence Chan NRC

Frank Ammirato EPRI

Steven Doctor Pacific Northwest National Lab

Frank Leonard Tennessee Valley Authority

Paul Lewis Constellation Energy

Richard Fuller Dominion Nuclear Connecticut

Carl Latiolais EPRI

Mike Gothard EPRI

Randy Linden PPL Susquehanna

Larry Becker EPRI

Gary Lofthus Southern Nuclear Comp

Jim Vassello Scientech

John Abbott EPRI

Tim Oldfield Constellation Energy

Sherrie Whiddow EPRI



ATTACHMENT 2

AGENDA FOR MEETING WITH EPRI 

EPRI NDE CENTER, CHARLOTTE NORTH CAROLINA

OCTOBER 19 & 20, 2004

1.    Status of PDI Piping Demonstration Program:

Supplement 10 qualifications and  limitations.

2.    Status of PDI Reactor Pressure Vessel Demonstration Program.

3.    Status of Code Activities.

4.    Open Items from Last Meeting:

Discuss examinations with multiple nondestructive examination methods.

Discuss dissimilar metal weld inside surface profilometry.

5.    Site-specific mock-ups to expand Supplement 10 qualifications.

6.    Discuss the proposed rule changes to 10 CFR 50.55a.

7.    Discuss the statistical applications of data generated from performance-based testing:

8.    New issues of interest:

Comparison of performance-based versus prescriptive-based ultrasonic testing.

Items of mutual interest.

9.    Public Comment

10.  Adjourn


