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ABSTRACT 
 

The Japanese Standard NDIS 0603[1] for PD (Performance Demonstration) qualification of 
equipment, procedures and personnel used for flaw depth sizing of wrought stainless steel pipes was 
developed in Japan by referring to the ASME Code, Section XI, Appendix VIII, and has been 
operated for four years.  To introduce the PD qualification system in Japan, all the Japanese utilities 
participated in EPRI’s NDE Program and developed Japanese PD qualification (called JPD) system 
with support from EPRI. 

It is planned to extend the applicable scope of PD qualification system to include weld overlaid 
pipes (WOL) and dissimilar metal welds (DMW).  To achieve this objective, the Japanese utilities are 
continuing to work with all stakeholders and EPRI to construct the future PD system in Japan.  This 
paper introduces the status of Japanese PD qualification system development, which is being pursued 
in cooperation with EPRI, through a series of regular meetings and other activities with EPRI. 

 
 

OUTLINE OF JAPANESE PD QUALIFICATION SYSTEM 
 

The Japanese PD qualification system has been constructed based on the Standard NDIS 0603 
“Qualification and certification of personnel for performance demonstration of ultrasonic testing 
systems” issued by the Japanese Society for Non-Destructive Inspection (JSNDI).  Within the PD 
qualification system JSNDI is the PD certification body, the Central Research Institute of Electric 
Power Industry (CRIEPI) is recognized as the PD authorized qualifying body and the PD examination 
center, and Japan Power Engineering and Inspection Corporation (JAPEIC) and Electron Science 
Institute (ESI) as the PD training center.  PD qualification examinations for flaw depth sizing of 
wrought stainless steel pipes have been conducted since 2006 and total 31 engineers have been 
qualified.  The JSNDI’s Standard NDIS 0603 was developed by referring to ASME Code, Section XI, 
Appendix VIII and the Japanese PD qualification system has been developed considering technical 
information supplied by EPRI resulting from their operation of the Performance Demonstration 
Initiative (PDI). 

 
Role of Japanese utilities 

 
In developing the standard NDIS 0603 and initiating the PD qualification system, the Japanese 
utilities led the industry’s activities by providing the results of their research programs related to UT 
examination, supplying the investigation results regarding overseas information, and offering the data 
obtained from nuclear power plants.  In addition, the utilities participated in the process of developing 
related codes and standards. 

 
Support from EPRI (NDE Center Program) 

 
Since the initiation of the PD qualification system for wrought stainless steel pipes, all the Japanese 
utilities have participated in EPRI NDE Center Program.  The utilities are working closely with EPRI 
to maintain and extend the scope of PD qualification system while mutually exchanging related 
information. 
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COOPERATION WITH EPRI 
 

Outline of SRA 
 

Each member utility of EPRI NDE Center Program can utilize a feature of the Program called 
Subscriber Requested Assistance (SRA).  The SRA feature allows the member utility to allocate a part 
of its funding to specific activities for the benefit of EPRI NDE Program member utilities.  To fully 
exploit SRA the Japanese utilities collaborate and bring their SRA budgets together to jointly ask 
EPRI to conduct investigations which will contribute to Japanese PD qualification system. 

 
Regular meeting 

 
To facilitate the exchange of information the EPRI NDE Center hosts information exchange meetings 
with the Japanese utilities and stakeholders twice a year.  To date 10 meetings have been already held 
and more are planned.  Typically preparation for each meeting starts with the Japanese utilities 
selecting one or more technical PD subjects to investigate. EPRI then assemble a team of subject 
matter experts (SME) to assemble technical information for presentation by EPRI during the exchange 
meeting. At the information exchange meeting, questions are raised by the Japanese participants and 
the EPRI SME answers the questions by providing necessary information and reference to related 
reports.  To facilitate effective communication among all stakeholders the meetings are 
simultaneously translated from Japanese to English and vice versa.  Figure 1 is a photo of an 
information exchange meeting. 

 

 
Figure 1 - Presentation by EPRI Subject Matter Experts to Japanese PD Stakeholders, 

Tokyo, Japan May 2010 
 
To develop and improve the Japanese PD qualification system for WOL and DMW, the focus 

of the most recent meetings has been placed on the needs from the Japanese utilities to optimize the 
PD requirements consistent with the status of the Japanese nuclear industry. 

 



Investigation as a part of SRA 
 

The following technical items, were addressed using the SRA feature are now complete and a 
summary of the results is presented. 

 
• Piping NDE PD summary (2005, for TEPCO)[2] 

The report includes the EPRI NDE Center experience with PD qualification system for 
piping which can contribute to the development of Japanese PD qualification system.  
The technical basis of the ASME Section XI, Appendix VIII requirements and 
acceptance criteria is described. Operational, security, and financial requirements are 
discussed and recommendations based on the PDI experience are also described. 

 
• Benchmarking the Japanese PD (2006)[3] 

This activity provided an early self assessment of the Japanese PD program by 
Benchmarking the Japanese PD qualification system which started in 2006, to the 
Performance Demonstration Initiative (PDI) system used in the United States.  An 
example of the results is illustrated in Figure 2.  In particular the CRIEPI activities at 
the PD examination center were evaluated and advice for the Japanese PD qualification 
system was given based on EPRI’s experience with operating PDI. 

 
Figure 2 - Example of the results from the Early Benchmarking Self Assessment. 

 
• DM Weld Configuration and PDI Mockup Study for BWR (2008)[4] 

Investigations were made on the DMW at Japanese BWRs by referring to pipe 
configurations and dimensions shown in the design drawing of selected operating BWR 
nuclear power plants  This information was used to evaluate if the EPRI' DMW test 
specimens are representative of the DMW configurations in the selected Japanese 
nuclear power plants. 

 
• DM Weld Configuration and PDI Mockup Study for PWR (2008)[5] 

Investigations were made on the representative DMW at Japanese PWRs plants.  
Applications selected included the reactor vessel inlet/outlet nozzles (including steam 
generator inlet/outlet nozzles), safety injection line nozzles, pressurizer nozzles by 
referring to pipe configurations and dimensions shown in the design drawing to 
evaluate if the EPRI’ DMW test specimens can represent the configurations of the 
selected DMW in Japanese plants. 



• Use of Non-SCC Flaws in PD (2008, for TEPCO)[6] 
As the PD program expands to more complex applications, and to facilitate the crack 
size control and the identification of real numerical values, it is desirable to adopt non-
SCC flaws.  To date, all the test specimens adopted by the Japanese industry include 
SCC, whereas EPRI uses a combination of SCC and non-SCC (simulated SCC) flaws in 
the PDI test specimens.  The Japanese industry has consistently supposed that non-SCC 
flaws can be easily detected compared with SCC and do not completely simulate SCC 
at actual plants.  In this regard, ultrasonic characteristics specific to non-SCC flaws and 
SCC were compared and the criteria for non-SCC flaws which can be adopted for test 
specimens were established. The ultrasonic response from a service-induced flaw and a 
flaw of similar size from the PDI DM test set is shown in Figure 3. 

 

 
Figure 3 - An Ultrasonic Response from a Service-Induced Flaw in a DMW (Upper) 

Compared to a Similar Flaw from the PDI DM Test Samples (Lower) 
 

• Study for Japanese WOL/DMW PD (2008, 2009) 
To promote the development of the PD qualification system for WOL/DMW EPRI and 
Japanese utilities jointly studied the requirements to be included in the Standard for PD 
qualification system and the issues to be addressed in operating the PD qualification 
system. 

 
• Study for Integrated WOL PD Program (2010) 

EPRI and the Japanese utilities developed a strategy for the alignment of the Japanese 
PD and EPRI WOL programs.  This activity included an evaluation of the options for 
fabricating test specimens consistent with both the PDI and Japanese PD requirements. 
 

Since SRA can also cover the NDE technologies, which are not directly related to the PD 
qualification system, the Japanese utilities also asked EPRI to complete an evaluation of the 
applicability of alternative approaches to examination coverage limitations at the U.S. plants. 

 
• Evaluation of Relief Request for Coverage (2008, for except TEPCO)[7] 

According to ASME Code Section XI, the U.S. licensee should submit a relief request 
if examination coverage is less than 90% to apply an alternative examination.  The 
Japanese regulatory authority also requires the utilities to address examination coverage 
limitations.  In this regard, an evaluation was conducted to obtain information about 
alternative examinations to learn lessons from the U.S. experience. 



ACTIVITIES OF WOL/DMW PD PROGRAM 
 

WOL PD Program 
 

The Japanese utilities are planning to establish the standard regarding WOL PD based on Appendix 
VIII, Supplement 11 of ASME Code, Section XI.  The targeted weld overlaid pipes are considered to 
be wrought stainless steel pipe and DMW pipes.  The initial application is expected to address the 
wrought stainless steel pipe, in particular BWR PLR pipes.  In this regard, cracking conditions 
specific to PLR pipes will be considered in fabricating test specimens.  Such conditions are also 
considered in manufacturing the test specimens to be used in PD qualification for wrought stainless 
steel pipes. 

One of the characteristics of cracking in PLR pipes at Japanese BWRs is extended crack tips 
propagating in the weld metal through the heat affected zone. WOL test specimens should be 
fabricated from the original pipe containing such cracking. To address the request from the Japanese 
utilities, EPRI will fabricate an additional eight test specimens. Six of the test specimens will be 
integrated into the blind test specimen inventory. The remaining two will be available for the training 
and pre-PD exercises.  Although EPRI studied the option of fabricating test specimens from the 
original pipe having artificial SCC subject to chemical treatment, it was decided to utilize alternative 
crack that are routinely used the EPRI.  The decision was made considering the result of the 
comparison of UT responses which was conducted as part of SRA as well as the U.S. experience [6].  
In addition, the Japanese utilities plan to independently fabricate similar test specimens with artificial 
SCC to use them for the purpose of training and further studies to discriminate the differences with 
alternative cracks. 

It is also planned to utilize EPRI’s PD test specimens to establish the Japanese PD qualification 
system. At this time EPRI and the Japanese utilities continue to evaluate if the qualification 
examination shall be conducted in Japan or Japanese examinees and the PD authorized qualifying 
body examiners visit EPRI NDE center to conduct the examination. 

Although the WOL program remains in development, the Japanese regulatory authority has 
already indicated a minimum requirement for the establishment of WOL PD qualification system is 
that personnel qualified through PD for wrought stainless steel pipes can apply for the qualification of 
WOL PD if he receives training using WOL test specimens. 

 
DMW PD Program 
 
With several incidents of PWSCC in steam generator and reactor vessel DMW nozzles observed at 
Japanese PWR plants, there is an increasing demand for flaw sizing techniques. In particular, 
regarding a crack found in the reactor vessel outlet nozzle, there was a significant difference between 
the crack depth determined by UT and the actual depth measured after grinding the cracked location.  
Considering such experience, advanced sizing techniques are being developed. 

On the other hand, weld inlay is adopted as the repair method applicable to PWSCC.  For 
reactor vessel inlet/outlet nozzles, water jet peening as well as weld inlay is applied as the preventive 
maintenance method while peening is applied to steam generator inlet/outlet nozzles and pressurizer 
nozzles are replaced with spool pieces made of Alloy 690.  Such preventive maintenance measures 
being taken in a proactive manner are eliminating concerns about the possibility of SCC.  With little 
needs to hold a large number of qualified personnel with sizing skills from the long-term viewpoint, it 
does not seem rewarding to establish the PD qualification system by preparing many test specimens of 
Japan’s own. Accordingly, it is intended to utilize EPRI’s own test specimens to establish the 
Japanese PD qualification system. 

The Japanese utilities are planning to establish the standard regarding DMW PD based on 
Appendix VIII, Supplement 10 of ASME Code, Section XI.  A SRA activity performed previously 
evaluated if EPRI’s own PDI test specimens could cover DMW at operating nuclear power plants in 
Japan.  The result revealed that the EPRI’s test specimens could represent almost all the 
configurations and sizes of DMW.   



Therefore, the Japanese utilities expect that the PDI test specimens can be utilized in principle 
although it is necessary to manufacture some additional test specimens.  During 2011 the Japanese 
Utilities and EPRI will further study this approach to identify and solve any technical gaps. 

 
 
CONCLUSION 

 
• The Japanese utilities are working with EPRI to establish Japanese own PD 

qualification system. 
• EPRI and the Japanese utilities hold information exchange meetings on a regular basis 

as part of SRA activities to discuss the PD qualification system which meets the current 
status of the Japanese industry, and the necessity of adding test specimens meeting the 
Japanese requirements and improving the PD qualification system. 

• The Japanese utilities are making an effort to construct the WOL and DMW PD 
qualification system following the qualification of flaw depth sizing for wrought 
stainless steel pipes. 

• It is planned to establish the standard regarding WOL PD qualification system by the 
end of FY2011 while initiating the discussion about the standard governing DMW PD 
qualification system. 
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