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Industry Response to NRC Comments on the use of Automated Data Analysis 
Sy~tems for Steam Generator Eddy Current Inspections 

This document addresses NRC comments on industry use of automated data analysis systems for steam 

generator eddy current inspections. The NRC comments were raised following the 2011 and 2015 EPRI 

Steam Generator Automated Data Analysis Workshops. Some of the NRC's comments from the 2011 . 

workshop were addressed at the 2015 workshop. The experience gained by the industry in 

implementing automated data analysis systems and the following information sources, which have 

become available since 2015, have been the primary references used in the development of responses 

to the NRC comments: 

1. EPRI PWR Steam Generator Examination Guidelines: Revisi~n ~f(Reference'1) . 
' . . . . ' 

2. EPRI technical report "Assessment of Processes for Implementation of Automated Data Analysis . . ' . . 
Systems" (Reference 2) 

3. EPRI Information Letter "Eddy Current Techniques and Scope for Foreign Objects and Foreign Object 

Wear" (Reference 3) 

4. EPRI te-thnical report "Approach for Assigning a Confidence Measure to SG Auto Data Analysis · 

Results" (Reference 4) 

This document provides the industry response to the NRC comments that were provided to the EPRI 

Steam Generator Task For~e (SGTF) following both the 2011 and 2015 EPRI Steam Generat;r Automated-• 

Data Analysis Workshops. 

,r, 
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Items #1 through #14 include industry responses to NRC comments following 

the 2011 EPRI SG Automated Data Analysis Workshop 

NRC Comment #1 - Need a minimum false call rate for the SSPD test to ensure that the algorithm will 

continue to perform at the "required" probability of detection level when subjected to a much more 

robust sample of tubes in the field exam 

Minimum false call rate: In establishing the values for the es.sential variables for an eddy current data 
analysis algorithm, there is a tradeoff between probability of detection and the false call rate. A higher 
probability of detection typically results in a higher false call rate. In the generic qualification of an auto 

analysis algorithm, it would have achieved a certain probability of detection and a certain false call rate. 
When using this generically qualified algorithm at a specific plant, many of the values for the essential 
variables may be modified to ensure acceptable site specific performance. It is feasible that the values 

selected for the essential variables could result in passing the site specific performance demonstration 
with a much lower false call rate than what was experienced in the generic qualification. This raises the 

question on whether the algorithm will continue to perform at the "required" probability of detection 
level when subjected to a much more robust sample of tubes than what would be in a site specific 
demonstration. This raises the question on whether there should be some minimum false call rate 
established to ensure the algorithm's probability of detection is not adversely affected (e.g., in the 
generic and site specific Examination Technique Specification Sheet). 

Industry Response #1 

Results of the EPRI AAPDD tests on multiple auto data analysis systems do not show a consistent 

correlation between POD and false calls. Some systems that have fewer false calls, achieve a higher POD 

than other systems with a higher number of false calls. 

For a given auto data analysis system, it is possible to adjust the system configuration resulting in a 

higher number of false calls and possibly a higher POD. However, as the number of false calls increase, 

the likelihood of deleting a reportable indication during the manual review process also increases. 

Performance of auto-systems, including POD and false calls, is determined by complex interactions of 

system functions such as signal processing, locating, detection, classification and reporting, inherent 

system capabilities (what is in the toolbox), and level of expertise available to configure the system. 

Given the differences between available auto data analysis systems, choosing one minimum false call 

rate may lead to unintended consequences (i.e., negative effect on the reliability of the reported calls} 

for some systems. False calls that meet data analysis logic and have other characteristics of reportable 

indications except for being below or outside the boundaries of some reporting thresholds or reporting 

logic (i.e., voltage, phase angle, correlation between channels, amplitude vs. signal duration, %TW or 

any other parameter} represent reasonable false calls and having a certain number of these false calls is 

not detrimental particularly if they are handled appropriately without increasing the workload of the 

data analysis crew resulting in a loss of focus. Other false calls that are a result of incorrect data analysis 

logic do not add any value. 
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Reference 2 provides a significant amount of information related to this aspect of automated analysis 

and can be helpful when considering the impact and importance of false calls. 
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NRC Comment #2 -Auto analysis software packages developed by two different vendors may not be 

truly independent if EPRI provides algorithms to both vendors 

Independence of algorithms: Many of the current and future auto analysis algorithms are (or will be) the 
result of work sponsored by the Electric Power Research Institute (EPRI} at Michigan State University. 
This raises the question on whether auto analysis software packages developed by two different vendors 
will ever truly be independent. How is this issue going to be addressed? What constitutes independence? 

Industry Response #2 

Many NDE vendors had developed automated data analysis software prior to the EPRl-developed 

automated data analysis algorithms being made available to NDE vendor organizations. Although the 

EPRl-developed algorithms were made available to all NDE vendors that requested the algorithms, it 

was left up to the vendors to decide which specific algorithms, if any, that they would incorporate into 

their commercial data analysis software. The expectation was that only the EPRI algorithms that 

provided an improvement to the vendor's existing software would be incorporated. It is unlikely that 

different vendors would end up using identical algorithms with identical set up parameters for detection 

of degradation; therefore, independence would be maintained. 

In addition, based on a recent survey, currer.it and near future (N+2 inspections), for 1600MA and 

1600HTMA plants, none are implementing dual automated analysis systems. Similarly, for 1600TI plants, 
/ 

current and N+ 1 inspections, no plants are implementing dual automated analysis systems and four 

plants are planning to perform auto/auto at their N+2 inspections. For 1690TI plants, the trend shows 

that the majority of plants moving toward using a multiple algorithm single integrated automated 

analysis process. 

Reference 2 discusses what constitutes independence and the need to demonstrate and verify 

independence. 

/ 
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NRC Comment #3 -Auto analysis software systems should be programmed to screen for all types of 

flaws despite the conclusions of a degradation assessment 

Auto Analysis systems only do what they are programmed to do: Despite the results of a degradation 
assessment, human analysts will identify flaws or off-normal conditions (e.g., the detection of cracks at 
Seabrook). On the other hand, an auto analysis software system will only identify the types of flaws that 
it is programmed to detect. As a result, an auto analysis software system only "tuned" to look for wear at 
structures could miss the onset of new degradation mechanisms. Shouldn't auto analysis software 
systems be programmed to screen for all types of flaws despite the conclusions of a degradation 
assessment? Do the guidelines require this? 

Industry Response #3 
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NRC Comment #4 -Auto analysis should report non flaw4ike signals 

a. Auto analysis should identify indications (e.g., MBMs, dents, dings, and permeability) that may 
negatively affect the quality of inspection to ensure,proper probes are used. Algorithm capabilities 

should be demonstrated. 

b. Auto analysis should identify potential loose part signals (with no associated wear). Algorithm 

capabilities should be demonstrated for identifying potential loose parts. 

Detection of non-flaw like signals: Human analysts also identify non-flaw like signals such as 
manufacturing burnishing marks, dents, dings, and permeability that may affect the quality of inspection 
by various probe types. Should the auto analysis algorithms also have to demonstrate that it will detect 
these locations to ensure the proper probes are used to inspect these locations (e.g., identify dents 
greater than 5 volts to ensure a rotating probe is used to inspect that location, identifying "large" 
permeability variations to ensure a magnetically biased probe is used)? In addition, identification of 
potential loose part signals (with no associated wear) has also been an important element of a steam 
generator tube integrity program. Should the auto analysis algorithms also have to demonstrate that it 
will reliably detect potential loose parts? 

Industry Response #4 
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NRC Comment #5 - Develop a standardized method for assessing the results of a single party analysis 

system (e.g., missed calls, false calls, and severity of missed/false calls) against the results of the 

traditional dual analysis process. 

Assessment of "single pass" analysis: There are many ways to compare the results of an auto analysis 
algorithm with the results of the traditional dual analysis system. Should a standardized method for 
assessing the results be developed which would include looking at missed calls, false calls, and the 
severity of these missed/false calls? 

Industry Response #5 
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NRC Comment #6 - Requirements are needed for applying single party auto analysis to data from new 

inspection technology (e.g., new probe designs) 
,, 

Adoption of New Technology: One gains a certain amount of confidence when comparing the results of 
an auto analysis algorithm to the results of the traditional dual analysis system. As a result, it raises the 
question on what needs to be performed when new inspection technology is used for the first time in 
inspections where single pass auto analysis algorithms are used (e.g., when moving from a 
bobbin/rotating probe inspection scheme to an array only inspection scheme). 

Industry Response #6 
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NRC Comment#7 - Recommend requiring performing a comparison of the raw eddy current data from 

the current outage to the raw eddy current datafrom a prior outage (or baseline ·exam)as part of the 
data analysis process; especially when performing single party auto analysis. 

History Comparisons: There is iJ lot of information that can be gained when comparing current outage 
data to previous outage data. Ideally, it would be beneficial to compare the actual eddy current data 
rather than just the reported results. In addition, it would be beneficial to compare the current outage 
data with the baseline inspection data (to identify slowly developing signals). Should there be guidance 
"requiring" these comparisons especially when moving to a single pass auto analysis system? 

Industry Response #7 
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NRC Comment #8 - Need to include periodic calibration checks to ensure auto analysis algorithms . 

continue to perform as desired throughout the inspection (e.g., Judas tube, process channel checker) 

Algorithm continues to perform throughout analysis process: Calibr~tion checks are periodically 
performed to ensure equipment continues to perform, as desired. Given the c_omplexity ofan auto 
analysis system which could suffer from hardware or software issues that may not be detected, should 
there be some guidance on periodically assessing_ the performance of an auto analysis algorithm to 
ensure it is performing as desired (e.g., Judas tube, process channel checker). 

Industry Response #8 
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NRC Comment #9 - Implement special qualification requirements for single party auto analysis system 

operators 

Qualification Criteria of Operator of Single Pass System: Auto analysis algorithms including a single pass 
auto analysis system requires special operators. Should special qualification requirements be in place for 
such operators? . 

Industry Response #9 
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NRCComment #10 - Need to require verification of missing landmarks and whether a group of tubes 

consistently has landmark locations at one end of the landmark band potentially indicating a support 
has shifted 

Missed Landmark: Should there be specific guidance on what is to be done if landmark'is missing?-Should 
there be guidance requiring assessing whether a group of tubes consistently have landmark locations 
consistently at one end of the landmark band potentially indicating a support has shifted (e.g., one 
column of tubes has landmark location consistently at low end of band potentially indicating an anti
vibration bar has shifted}. 

Industry Response #10 
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NRC Comment #11- Need to require the data analysis software to correctly identify SG landmarks and 

to appropriately apply location based data analysis algorithms 

Landmark Detection Requirements: Landmark detection is necessary for ensuring the proper 
performance of the algorithms in an auto analysis software package. Should the guidelines require the 
software packages to appropriately identify the landmarks in the various steam generator designs?·. 

Industry Response #11 

I 
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NRC Comment #12 - Industry guidance should consider if the performance requirements of a single 

party system should be more restrictive than the current requirements of a·dual party system 

Performance Requirements for Sihgle,ffass System: The dual analysis review process was intended to 
ensure a higher probability of detection than a single analyst system. If a single pass system is 
implemented, should theperformance requirements be more restrictive than the current requirements? 
That is, shouldn't the performance of a single pass system bound that of a dual pass system? 

Industry Response #12 
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NRC Comment #13 -Auto analysis should report low level signals 

a. To detect the ons~t of ne~ degradation when using a single party auto analysis system, som~ of 
the signals that are close to the pre-defined algorithm settings should be reviewed to ensure that 
all signals of interest are being promptly detected (e.g., axial-indications in the free span). 

b. Need internal diagnostic tools that flag the operator that a potential new degradation mechanism 
may be occurring which is near the detection threshold (e.g.; long axial flaws in the freespan) 

Low level signals: An algorithm will only flag signals if it meets pre-defined criteria. New degradation 
may have signals that do not trip these pre-defined criteria for one or multiple cycles. To detect the ·" 
onset of new degradation, should implementation of a single pass system require the review of some 
of the signals that are close to the pre-defined criteria to ensure that all signals of interest are being 
promptly detected (particularly for certain types of degradation mechanisms like axial indications in 
the free span)? In addition, should single pass systems include internal diagnostic tools that flags the 
operator that a potential new degradation mechanism may be occurring which is near the detection 
threshold (e.g., long axial flaws in the freespan)? 

Industry Response #13 
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NRC Comment #14 - Internal diagnostic tools should be incorporated into the software that0monitors 
how flaws are being detected and for identifying when a corrective action ·(for ensuring adequate . 
detection by the auto anaiysis algorithm) should be taken 

Change in Signal Characteristics: A variety of sorts/algorithms may be applied at a specific location to 
look for a specific form of degradation. During qualification. one of the sorts/algorithms may be the 
primary-sort/algorithm that identifies a specific form of degradation. · 
If during application of the.system, a different sort/algorithm becomes the "primary'( detection sort, it 
potentially raises questions on the performance of the system. Should criteria be established that 
monitors how flaws are being detected and for identifying when a corrective action (for ensuring 
adequate detection by the auto analysis algorithm) should be taken? 

Industry Response #14 
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Items #15 through #29 include industry responses to NRC comments following 

the 2015 EPRI SG Automated Data Analysis Workshop 

NRC Comment #15 -Analysis of prior cycle data 

The details of how the auto-analysis system analyzes the data will most likely not be readily available to 
an NRC inspector. As a result, the focus for an inspector may be evaluating the data that shows the 
system is functioning adequately. Re-evaluating past inspection data with the auto-analysis system and 
understanding and resolving any differences between past calls and the current review of past data 
seems critical. However, given that most plants no longer have active corrosion mechanisms, this 
re-evaluation may need to include eddy current signals from other steam generators to ensure the 
system is robust and can detect a new/emerging degradation mechanism. It may be useful to have 
guidelines for what should be required for using an auto-analysis system on site (in addition to the site 
specific performance demonstration). For example, 100% of the prior cycle data should be analyzed to 
demonstrate performance of an auto-analysis system.· 

Industry Response #15 
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NRC Comment #16 - Pre-inspection planning and preparation 

Application of an auto-analysis system appears to require a lot of pre-inspection preparation by the plant 
owner and the eddy current contractor. This is an area where an NRC inspector may want to focus part 
of their inspection effort. Industry guidance on pre-inspection planning may be useful to ensure standard 

implementation of an auto-analysis system. 

Industry Response #16 
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NRC Comment #17 - Guidelines to ensure reliable implementation of auto analysis systems 

Historically, eddy current data has been evaluated by two independent teams. It is not clear that this 

type of approach is needed for a single pass auto-analysis system. Rather, an alternate adequacy 

verification process may be more appropriate. A major challenge appears to be the development of 

expectations and standards for an auto-analysis system to include the necessary level of independence, 

diversity, and redundancy. Throughout the workshop, it was not clear that these terms were used 

consistently. We encourage the industry to develop a set of guidelines to ensure reliable implementation 

of auto-analysis systems for the review of eddy current data. This may need to include the methods for 

measuring theperformance of an auto-analysis system. It may also need to address whetherthe. 

performance ofjust the analyst (human or auto-analysis system) is measured or whether the 

performance of the entire process including the resolution/disposition process is measured. In addition, 

standardization of auto-analysis terminology appears to be necessary (e.g., overca/ls versus extra-cdlls). 

Industry Response #17 

Discussion on the following topics is included in the Reference 2 report: (1) duality of the analysis, (2) 

expectations and standards for an auto system to include the necessary level of independence, diversity 

and redundancy, (3) standardization and utilization of terms, (4) methods for measuring the 

performance of an auto system and of an entire process that includes the human 

review/resolution/disposition, (5) terminology for false calls. 

The content of the Reference 2 report was considered as the EPRI PWR Steam Generator Examination 

Guidelines: Revision 8 (Reference 1) was being developed. 
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NRC Comment #18 - Independence of auto analysis systems and/or techniques 

It was stated that redundancy provided by the two-party independent analysis (manual and automated) 

is a defense-in-depth approach. The question was posed as to what elements (e.g., calibration, location, 

detection, classification, etc.) of a single-party auto-analysis system should be using independent 

algorithms. From an algorithmic standpoint, independence of two auto-analysis systems, either from ·, 

different vendors or from the same vendor offered under a common platform (single pass/party auto

analysis), could be better determined through comparison of both the overall structure of the software · 

(i.e.; sequence and types of data manipulation stages) and the processing method applied by an 

individual algorithm. Independent development of two auto-analysis systems does not necessarily mean 

they produce independent results, as the two could use a series of common routines for processing .of'the 

data. For example; if two separate systems .use a standard peak detection and threshold-based 

algorithm, their signal detection method may.not be considered as truly independent. Algorithms that 

are based on different signal processing techniques (e.g., spatial domain vs. frequency domain signal 

processing techniques) would be considered independent regardless of whether they produce similar 

results or not when applied to the same data set. Determination of independence of auto-analysis 

systems for steam generator tube inspectio_n. applications would be a challenging task as the guideline~ 

for such assessments h~ve not been developed. 

Industry Response #18 
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NRC Comment #19- Historical comparison of data as complementary method,· 

History comparisons are already an integral part of the manual eddy current data analysis process. It 
would seem there is a benefit to include automatic history comparison in.an auto-analysis system. It 
would permit identifying changing tube conditions (flaw and non-flaws). The NRC staff recognizes there 
are challenges associated with history comparisons especially for older plants, but operating experience 
indicates that history evaluations are very useful in identifying degradation mechanisms (e.g., Vogtle U
bend crack). History comparisons would also seem to be very useful in identifying new or 

unexpected/unknown degradation. 

It was stated that good detection techniques outperform analysis techniques based on comparing 

current data to historical data. Historical comparison of data appear to be a viable technique that can 
help detect small changes in signals that may not be readily discernible through conventional analysis of . 

data. As such, it sho11ld be viewed as a complementary method to, rather than replacement for, the 

existing detection techniques. 

Industry Response #19 

Industry agrees that history comparison of eddy current data can provide benefits by identifying SG tube 

locations that may have active degradation. The industry is developing tools to aufomatically perform a 

comparison of signals from different outages to identify those tube locations that may warrant 

additional testing and/or more in-depth analysis of the acquired data. To date, work on historical data 

comparison tools has primarily focused on bobbin data. 

Examples where history comparison of raw eddy current data can provide an additional layer of defense 
include (1) when detection of signals of interesfthat are masked by benigQ_signals, and (2) use as an 
additional tool targeting detection of unanticipated signals. · · 

EPRI SGMP has recently initiated a project to develop a performance demonstration database for 

comparing eddy current signals from ·data acquired on the same SG tube during different outages to 

identify tube locations where changes in an eddy current signal ,could be an indicator of a possible 

ongoing tube degradation process. The project is intended to produce a database that can be made 

available to SG NOE organizations for assessing the historical signal comparison capability of their eddy 
I 

current data analysis software. Datasets for testing historical signal comparison software are expected· 

to be available to SG NOE organizations by early 2020. The datasets will be assembled into an EPRI 

controlled performance database, similar to the EPRI AAPDD. The performance of historical signal 

comparison software is expected to demonstrate the extent to which the historical signal compare 

process can be a redundant and/or a diverse method in the single pass and/or single platform 

automated data analysis process. 
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NRC Comment #20 -Additional information may help analyst not to reject valid signals during review 

process 

Human rejection of valid signals from auto-analysis systems due to humans having to review an 

abundance of signals appears to still be a challenge., It was stated that the majority of signals identified 

by an auto-analysis system are dismissed by resolution analysts, some of which have resulted in missing 

indications in the past. It should be noted that it is not always possible to make a direct comparison of a 

signal detected by an auto-analysis system with that detected through manual analysis. This is because 

of preconditioning of data performed by auto-analysis algorithms prior to detection, which may not be.· 

applied during manual analysis. Therefore, the possibility exists for a human analyst to dismiss a valid 

signal detected by an auto-analysis system, particularly in the presence of background 

interference/noise. Regardless of whether there is an abundance of signals identified by the auto- . 

analysis system, it may be useful to provide the manual analyst with the signal (with all filters/data 

proces~ing applied) for review when dispositioning auto analysis calls rather than just the general 

location of the flaw (unprocessed data). Some of these auto analysis systems may process the signals 

more comprehensively than a human analyst. 

Industry Response #20 · 

Automated analysis improves reliability; consistency and speed when compared to the manual analysis. 

Human factors are present in the preparation phase and in the review/resolution phase. In the 

preparation phase, humans operate under less stress then during the outage time and the preparation 

process is controllable which creates favorable environment that is less likely to have errors. 

Review/resolution.phase typically involves more experiericed analysts and that can have a positive 

impa~t as well. Nevertheless, automated analysis does not remove the human fac~~r from the equatjon · 

but rather moves it to the front end and back end of the analysis process. ' 

Comment provided above correctly identifies the fact that automated systems process the signals more 

comprehensively than a human analyst with multiple processes "happening behind ~he scene" (i.e. 

signals extracted from filtered data). Automated systems usually exploit more process channels than 

manual analysis and these channels .can be displayed. This provides necessary tools to the· 

review/resolution analyst when dispositioning the indications reported by an automated system, The 

probability of deleting a legitimate degradation call that was reported :by a process channel that cannot 

be displayed, and was not indicative of degradation on any of the channels.available to the 

, review/resolution .analyst, is extremely low based not having received any OE to indicate this scenario 

has occurred. 

Most legitimate indications that were dismissed by a human analyst during the 

editing/review/resolution process were the result of: a combination of human facto.rs (i.e., focus, speed, 

experience), automated system or configuration deficiencies (i.e., flexibility, capability, discrimination), 

usif!g technique beyond its limits (e.g., loose part vs. deposit, top of tubesheet expansion transition with 

vs. without degradation, etc.}, vague detection/reporting requirements (i.e., report wear of 3% TW, lack 

of quantitative reporting thresholds and logic), and misclassifying the degradation and interpreting it as 
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something else that is not reportable (e.g., small tube-to-tube wear reported by automated system and 

mischaracterized by the review/resolution analyst as manufacturing buff mark, degradation coinciding 

with dent ryiisclassified as dent, etc,). 

Automated analysis does offer additional means when detecting and classifying indications. 

Preprocessing and filters that are used in the detection process have the role of extracting the relevant 

signal from its environment'. Extracted signals are then analyzed by the automated system through a set 

of rules, classifiers, analyzers, etc. The decision made by the automated system, whether to keep the 

indication and proceed to the reporting phase or to discard the indication, is made based on the logic 

applied to a particular raw and/or process channel that may or may not be filtered. These raw and 

process channels are typically available to the review/resolution analyst and can be used when 

reviewing the indication. 

EPRI SGMP recently issued a report on the development of an approach for assigning a confidence 

measure to SG auto data analysis results (Reference 4}. The proposed approach provided methods for 1} 

determining the reliability of signal classifications by automated analysis systems, 2) calculating 

quantitative confidence measures for each signal indication and 3} utilizing the confidence measure to 

improve the performance of single party automated data analysis systems. The quantitative confidence 

measure of an auto analysis call (or lack of a call} could: flag indications where a lead analysts review 

may be required (i.e., low confidence calls} or could indicate calls that should not be deleted in the 

review process (i.e., high confidence calls}. 
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NRC Comment #21- Reducing the number of false calls by adjusting the auto analysis parameters 

may not be a conservative approach 

It was stated that the probability of not recognizing real degradation increases when reviewing a large 

number of fats~ calls: This is based on field experience showing an increase in human performance error 

as a result of reviewing a large number of false calls. Although this may be true, adjusting the auto

analysis parameters to reduce the number of overca/ls (false or extra calls) may not be a conservative 

approach particularly when dealing with noisy data. 

Industry Response #21 
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NRC Comment #22 - Single party system vs. two-party auto analysis performance 

It was stated that performance evaluation studies on auto-analysis systems indicated that single party 

systems did not-perform better than two party auto-analysis. It is not clear how these comparisons were · 

performed. For example, were they based on comparative evaluations using a common generic 

database (auto 0 analysis performance demonstration database) or based on independent evaluations at 

different sites using disparate historical or site specific performance demonstration databases? 

Industry Response #22 

The study showed that performance varied, depending on the specific conditions influencing the signals. 

The study was limited to Alloy 600MA tubing. The comparison was limited to field data from one SG 

from one outage. The two-party field analysis results were compared to post-outage single-party auto 

analysis results. Ground truth was determined by reanalysis of data wh,ere differences existed (i.e., flaw 

vs. non-flaw) between the two-party field analysis results and the single-party analysis results. For some 

types of degradation the performance of single-party auto analysis appeared to be superior and for 

other types of degradation the performance of two-party analysis appeared to be superior. The 

software used to perform the post-outage single-party auto analysis used a version of software that was 

developed prior to the guidelines requirement that single-party auto analysis include a multiple

algorithm single-integrated automated analysis process that utilizes complementary and different 

algorithms. 

Significant improvements with auto data analysis systems have been made since this study was 

performed in 2014. 

Also, see also Industry Response #5. 
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NRC Comment #23 - Comparison of general structure of different auto analysis systems and 

associated processing techniques for evaluating their independence 

It was stated that knowledge of algorithms developed and owned by a particular vendor is intellectual 

property and may not be shared. Comparison of general structure of different auto-,,analysis systems and 

the associated processing techniques for evaluating their independence does not necessarily require 

access to details of their embedded algorithms. In general, a flowchart listing the processing stages and. .. 

a generic description of the signal processing or data analysis technique being used should be sufficient 

for high-level assessments. Furthermore, such evaluations may be conducted by an independent party · 

without the need to share any information that may be considered proprietary. 

Industry Response #23 
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NRC Comment #24 -Auto analysis system with redundant detection techniques equivalent to dual 

analysis/ Define what constitutes a single party/pass auto analysis system 

There does not appear to be any signif;cant difference between single party auto-analysis and what is 
currently allowed/practiced (i.e., a single vendor performing both primary and secondary auto-analysis). 
So, there does not appear to be any reason not to accept one auto-analysis system with redundant 
detection techniques as being equivalent to dual analysis. It would be helpful for the guidelines to define 
what constitutes a single party/pass auto-analysis system. For example, are the following scenarios 
equivalent: a) a single non-destructive examination service provider setting up and applying two auto
analysis systems developed by independent vendors but with similar setup parameters, b) a single non
destructive examination service provider setting up and applying two auto-analysis systems developed 
by the same vendor, c) independent software vendors setting up their auto-analysis systems for the same 

application, and d) the same non-destructive examination service provider setting up a single pass auto
analysis system composed of a different suite of algorithms under a single platform. 

Industry Response #24 
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NRC Comment #25 - Establish a clear definition of a single party auto-~nalysis system 

It is worth noting that redundancy may be obtained if two auto-analysis systems with common features 

are setup independently by different parties. This, however, would not eliminate common mode failures 

if the two systems use similar techniques or certain common algorithms. The extent of human 

intervention in setting up and comparing the results (reported calls} of the primary, secondary, or single 

pass auto-analysis system is further: expected to influence the final results. Therefore, it would be useful 

if the guidelines establish a clear.definition of a single party auto-analysis system. This could also help 

toward development of more inclusive guidance for implementation of auto-analysis systems in view of 

the differences among the auto-analysis systems. 

Industry Response #25 
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NRC Comment #26 - Common mode failures and how to reduce them 

It was stated that most critical failures, for manual and auto-analysis, are associated with the setup and 

locating of landmarks as certain support structures have low amplitude signals. Sharing of improper 

setups by the primary and secondary analyst (manual and auto-analysis) has resu(ted in missing 

indications in the past. While "Setup" was discussed only in reference to calibration of bobbin probe 

data; in general setup involves a number of processes and if any of the components of those process are 

improperly set, the probability of missing indications could increase .. Also, new auto-analysis tools can 

simultaneouslyprocess data obtained with different probe types (bobbin, rotating probe, and array) that 

require different setup procedures. This further increases the importance of consistency in generating. 

and applying the setup parameters. It would be useful to have guidance and recommendations in the 

steam generator examination guidelines to help reduce the number of potential common mode failures. 

Industry Response #26 
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NRC Comment #27 - Manual vs. auto-analysis when encountering unknown/unexpected signals 

It was stated that the widely accepted assumption that manual analysis performs better than auto

analysis systems when unknown/unexpected signals are encountered is not valid. It would be helpful to 

know the basis for this assertion. In general, rule-based auto-analysis algorithms report only those 

signals that conform to a set of pre-defined characteristics. Broad detection and classification rules can 

improve the probability of detecting and reporting atypical signals at the cost of increasing the number 

of overcalls. Interpretation of signals by a human analyst on the other hand is not based only on a fixed 

set of rules and thus manual analysis is more likely to report an unknown or atypical signal. Inclusion of 

man,ual analysis as part of the process is thus expected to improve the cfJance of detecting unexpected 

signals of potential consequence to tube integrity. 

Industry Response #27 

Manual and automated analysis have their advantages and shortcomings that are all well known. How 

closely automated analysis results compare to manual analysis results will depend on the intrinsic 

capability of the automated system relative to detection, classification and reporting performance, on 

the adequacy of the configuration that is in place, and on the human factor in the review/resolution 

phase. 

We are not aware of evidence to support a blanket statement that either auto or manual has an 

advantage when unknown/unexpected signals are encountered. Unknown signals can be challenging for 

both automated and manual analysis. 

There have been cases where an automated system detected and reported previously unknown 

degradation that was not reported by manual analysis (tube-to-tube wear). In most of these cases, the 

degradation was detected by manual analysis and not reported because it was misclassified. 

In summary, both manual and automated analysis will report unknown and/or unexpected signals 

assuming that (1) manual analyst has adequate training, experience, knowledge and a questioning 

attitude, (2) automated system is configured appropriately applying a set of detection, classification and 

reporting techniques for unexpected degradation and applying the "firewall" concept which will ensure 

the reporting of any signal that exhibits behavior (magnitude, phase angle, location, shape, etc.) that 

seems abnormal is reported as unknown degradation. 

Other analysis processes, that can assist in identifying unknown/unexpected signals, include: 

• Automated noise monitoring tools. Noise signals that exceed threshold values, but are not reported 

as an indication, can be flagged for additional manual analysis by a QDA. 

Historical data comparison techniques. Automated comparison of current and prior eddy current data 

can be used to identify signal changes that may be representative of unknown/unexpected degradation. 
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NRC Comment #28 - Guidance for detecting and classifying possible loose part signals 

It was stated that the guidance.on criteria for detecting possible loose parts is rather subjective. It may 

be useful to review the guidance for detecting and classifying possible loose part signals. 

Industry Response #28 

The EPRI Examination Technique Specification Sheets (ETSS) docbment NDE performance for detection 
of SG tube degradation (i.e., wear caused by foreign objects). Although foreign objects represent a non
degradation condition and are therefore not included in a formal ETSS, EPRI has conducted studies to 
assess the capabilities of eddy current probes for detecting foreign objects. Reference 3 provides a 
summary of the results of those studies. It is left up to the licensee to determine both the eddy current 
and visual inspection methods that they will imple·ment in order to identify the presence of foreign 
objects.· 

As stated in Industry Response #4, in order to assess loose part detection algorithms, loose part data has 
been added to the EPRI Automated Analysis Performance Demonstration Database (AAPDD). The 
addition of loose part data to the AAPDD, although not graded on a Pass/Fail basis, is intended to 
elevate loose part detection awareness and provide training, testing and feedback for multiple loose 
part materials, shapes, and sizes. 
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NRC Comment #29 - IQDA sampling tubes with no detectable degradation 

It was stated thdt the independent qualified data analyst performs random sampling of tubes with no 

detectable degradation, which has resultedin detecting missed indications (e.g., low level wear at. 

supports at Fort Calhoun). It was not clear whether the indications were missed by an auto-analysis 

system, by a human analyst, or both. If they were not detected by an auto-analysis system,presumably 

adjustments to the auto-analysis parameters would have resulted in their detection. If not already 

required by the. examination guidelines, a random sampling of tubes with no detectable degradation by 
. '. ' 

an independent qualified data analyst appears to be a good practice. 

Industry Response #29 

Random sampling by an IQDA of tubes with. n·o detectable degradation (NDD and .t:JDF) is ct1rrently 

recommended by the examination guidelines. It is left to the licensee to identify the extent to which the 

random sampling is performed. 

. I·-
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