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NRC STEAM GENERATOR MATERIALS 
ENGINEERING PERSONNEL

Office of Nuclear Reactor Regulation (NRR) 
Louise Lund Emmett Murphy Cheryl Khan 
John Tsao Carolyn Lauron Bart Fu 
April Smith Anne Passarelli Caius Dodd 
Ken Karwoski

"* Office of Nuclear Regulatory Research (RES) 
Joe Muscara Jim Davis Mike Switzer 

"* Argonne National Laboratory (ANL) - RES contractor 
Bill Shack Saurin Majumdar 
Sasan Bakhtiari Dave Kupperman 

"* Regions
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PURPOSE/AGENDA

"* Broader understanding of EPRI NDE programs 
- Overview of examination guidelines - App. G, H, and J 
- ETSS sheets 
- Eddy Current Array Probes and UT instrumentation 
- Demonstration of hardware and software for steam 

generator data acquisition and analysis 

"* Learn about capabilities of NDE Center 
- Tour of NDE center 

"* Provide feedback on programs 

"* Introducing "new" steam generator personnel to industry 
programs
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EXAMINATION GUIDELINES

Expert interpretation for determining analyst 
performance 
- 80% probability of detection at 90% confidence 
- When signals are not well enough formed and 

an expert panel does not agree on them, they 
are excluded 

- Actually determining the performance for 
detecting defects that were identified once 

- A good goal, but recognize it is not the same 
as 80% POD at 90% confidence that all flaws 
are being detected

4



EXAMINATION GUIDELINES (cont'd) 

Assessing uncertainty for the total NDE system 
- Technique relative to ground truth 

" Laboratory developed flaws" easier to 
detect 

- NDE based on expert opinion 
- Procedures for combining uncertainties 

* Use of EDM notches in qualification programs 
- Goal should be none
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EXAMINATION GUIDELINES (cont'd) 

Optimizing technique sensitivity 
- Post in-situ pressure test inspections may 

provide insights on POD since pressurizing 
tubes increases S/N and therefore POD 

- IP2 detected 1 of 9 tubes that had flaws in the 
U-bend in 1997 

- Another plant tracking hundreds of distorted 
support indications over several cycles with a 
low (<5%) rotating probe confirmation rate 

* Consistent with expectations based on 
bobbin and rotating probe performance?

6



EXAMINATION GUIDELINES (cont'd)

* Tube Pulls 

- Confirm results from laboratory samples 

- Provides information on source of ambiguous 
or non-conclusive results 

o Thermally treated Alloy 600
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ETSS 

* Examination Technique Specification Sheets 
(ETSS) 
- Procedures for using ETSS data to estimate 

NDE uncertainties 
- Elimination of data points - when appropriate, 

how implemented 
- Availability of data to NRC 

• Site Specific Qualification 
- "Program Equivalency"/Qualified by Extension 
- Peer review
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HARDWARE/SOFTWARE DEMONSTRATION 

Software based tools to evaluate/improve NDE 
reliability - noise widget 
- Effects of noise on detection and sizing 

accuracy 
- Noise is complex and comes from a variety of 

sources 
* Repeating versus random noise 

- Data Quality - Noise versus signal-to-noise 
ratio 

- What size flaw needs to be detected to ensure 
tube integrity? 

- Excellent initiative 
- Performance demonstration for noise widget
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HARDWARE/SOFTWARE DEMONSTRATION 
(cont'd) 

Advanced signal processing for sizing 
- Some techniques developed at ANL for sizing 

flaws in their mockup 
- Beneficial to exchange technical ideas and 

programs 
- May improve condition monitoring and 

operational assessments
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HARDWARE/SOFTWARE DEMONSTRATION 
(cont'd) 

* Automatic Data Analysis Techniques 
- Ability of software to appropriately disposition 

new or different signals 
- Two independent data analysis techniques 

(threshold - rule based)
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OTHER

* Re-evaluation of historic thermally treated Alloy 
600 eddy current data 
- Based on re-analysis many signals exhibit 

"non-flaw like" behavior 
- Must show all confirmed flaws do not behave 

in a similar fashion
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SUMMARY

• Visits to the EPRI NDE Center provided insights 
into steam generator NDE program 

* Technical issues exist and will continue to exist 
under NEI 97-06 

* Must continue to address issues in the context of 
ensuring tube integrity
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