
 
 

 
 
 
 

HISTORICAL COMPARISION OF STEAM GENERATOR TUBING EDDY CURRENT 
DATA CONCURRENT WITH VESSEL INSPECTIONS 

 
T. O’Dell, T. Woller, N. Larsen, ZETEC, USA 

 
ABSTRACT 
 
Traditionally eddy current data acquired from nuclear power plant primary loop steam generator 
tubing during an inspection is compared with historical data to understand change in signals.  This 
historical comparison process has been a manual effort requiring the analysis to independently recall 
both sets of data and compare results. Due to the effort required to manually compare, this action 
could only be partially performed on the data.   

A new technology has been developed where two independent data files acquired at different 
times on the same steam generator tube can be automatically compared. This technology solves the 
equation of slewing and correlating the data to align the signals for comparison. Rather than compare 
only current signals of interest to history, this developed technology detects change between multiple 
files sets to create a more comprehensive analysis and leverages an automated analysis framework to 
provide the results in a timely fashion. 

 
INTRODUCTION 
 
A new technology has been developed whereby the two or more independent data files are aligned, 
correlated, and subtracted to create a “delta” process channel for detection of change. This delta 
channel can be used as a standalone indicator of change for a manual process or integrated into an 
auto analysis software system. RevospECT® analysis software by Zetec inc.® incorporates an 
automated historical data comparison tool called HDC™ that automatically performs the correction of 
data slewing, alignment of signals, and subtraction to create a delta channel of change. RevospECT 
performs this comparison for two sets of historical data files against the current data file to provide 
two independent delta channels to be used in the analysis process. The processing of the comparison 
and creation of the delta occurs on the entire available data so the resulting delta channel can be 
interrogated as a comprehensive analysis of change for the entire available data set. This is an 
important distinction as with growing use of automated analysis systems, the automatic evaluation of 
change on all of the acquired data is valuable to the overall analysis process. 
 
FUNDEMENTAL OF HISTORICAL COMPARISIONDETECTING REGIONS OF INTERST 
 
The defined goal of historical comparison of data files is to create an output that represents change.  
The implementation of this goal is to create a change or delta channel that represents all change 
between the entire two data files rather than rely on comparisons of specific indications detected 
during the traditional analysis process. This adds defense in depth to the analysis. This delta channel 
is analogous to an eddy current process channel therefore can be used within the analysis process. A 
delta signal process channel can be utilized as a detection channel for change, a confirming channel to 
traditional eddy current analysis, and historical reference to support the resolution process of the 
traditional eddy current analysis. 

The creation of the delta signal process channel is broken down into four distinct phases, 
segmentation of the tube file into regions of interest, coarse alignment of data files by regions of 
interest, correlation of signals within each region of interest, and subtraction of data files to create the 
delta signal process channel. The final process channel is a subtraction of the two aligned and 
correlated data files. The delta signal process channel is created for each frequency in the data file and 
applies to mix process channels as well.  

Typically the historical comparison against the current data file is performed on the prior 
inspection data and the baseline inspection data.  

 

280

M
or

e 
In

fo
 a

t O
pe

n 
A

cc
es

s 
D

at
ab

as
e 

w
w

w
.n

dt
.n

et
/?

id
=

18
49

4



 
 

 
 

This creates two distinct delta signal process channels that are simultaneously available for the 
analysis process to use. These delta signal process channels provide a good description of signal 
morphology with respect to change. 
In the implementation of HDC in RevospECT, HDC can be performed on all bobbin data and across 
all bobbin data frequencies within the data file. RevospECT utilizes a unique method of applying the 
current analysis calibration setup across the history data files so measurement can be taken from each 
historical data file and compared to measurements taken in the current data file simplifying the 
analysis process and providing accuracy to the results. RevospECT HDC can accommodate 
significant variations in probe speed, direction of inspection, and situations of partial historical data 
files. 

  
Region of interest segmentation 
Regions of interest are the individual sections of the tube that are defined by either the individual free 
span sections or each of the tube structure types that exist within the tube.  The tube structures are 
detected within the eddy current data by a series of algorithms developed to detect and define the 
structure locations and extents. 
 
Alignment of regions of interest 
The alignment of the regions of interest utilizes an algorithm to process the edges of the historical data 
file to the current data file.  This is the primary alignment of the data files where the edge of each 
region of interest in the historical data is matched to the region of interest edges in the current data 
file. Each region of interest receives a label corresponding to the define landmark table for the steam 
generator vessel.  
 
Correlation of signals by region of interest 
Each of the regions of interest is subject to further processing by several incremental correlation 
algorithms that crawl through the data and align the entire region of interest with respect to the signal 
signature. Once the tube files are segmented, aligned, and correlated, it is possible to process the 
subtraction of the data files to produce a delta signal process channel. 
 
Subtraction of data files 
Once the data files are segmented, aligned, and correlated, the processing of the data by subtraction 
produces a delta signal change channel similar to Figure 1 below.  The nature of the delta signal 
change channel does not lend itself to conventional eddy current data analysis therefore can only be 
used as a marker for change.  This change channel provides detection of change and data points for 
evaluation using standard eddy current analysis methods on the current and historical data files used 
to create the delta channel. An individual delta channel may be generated for each frequency used in 
the current and history data files so an evaluation of change can be considered for each frequency 
 

 
Figure 1 Subtraction of signals 
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UTILIZING THE RESULTS OF CHANGE 
 
Implementation of HDC within a capable software package such as RevospECT provides the ability 
to process change analysis on a large amount of data. In the example of Figure 2, tube to tube wear is 
apparent on the low frequency absolute channel for the history and current data files indicating the 
wear occurred following initial operation of the power plant. The delta signal for this wear is 
significant and simple to capture with an auto analyzer detector. 
 

 
Figure 2 Tube to Tube Wear 

Another example is an MBM signal which is characterized by the low frequency channel and occurs 
across the baseline, history, and current inspection data. In Figure 3, a MBM signal is clearly visible 
three inspections with little of now change. In steam generator with a significant quantity of MBM 
indications, the automation of historical comparison can greatly improve the process of addressing all 
MBM indications for change while improving the accuracy of MBM change analysis. 
 

 
Figure 3 MBM Signal 
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 An example of the comparison of data with no change is provided in Figure 4. This example shows 
on the 6th support of the 750kHz channel, the delta signal has no significant change. While both the 
history and current data do have a significant response from the support plate, the current/history 
overlay shows the remarkable correlation of the signals between the two data sets even though some 
distortions in the support signal. 
 

 
Figure 4 Normal structure with no wear 

An example of the comparison of data with change is provided in Figure 5. This example shows on 
the 14th support of the 750kHz channel, the delta signal has significant change as a result of a wear 
indication. The current/history overlay shows the distortion of the current support signal in 
comparison to the historical signal. The resulting delta change channel provides a significant signal 
for detection.  

 

Figure 5 Structure with wear indication of change on primary channel 

An example of the comparison of data with change is provided in Figure 6. This example shows on 
the 14th support again but using the 750/200kHz structure suppression mix channel, the delta signal 
has significant change as a result of a wear indication. The current/history overlay shows the 
significance of the wear signal over a cleanly mixed support structure. The resulting delta change 
channel provides a significant signal for detection.  
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Figure 6 Structure with wear indication of change on suppression mix channel 

An example of the comparison of data with change is provided in Figure 7. This example shows on 
the 10th support again using the 750/200kHz structure suppression mix channel, the delta signal has 
insignificant change as a result of no change although both the history and current data files display a 
wear indication. The historical comparison of the signals indication no growth in the wear indication. 

 
Figure 7 Structure with wear indication showing no change on suppression mix channel 

SUMMARY 
 
Automated historical change analysis provides additional integrity to the analysis process. 
Incorporated in an auto analysis such as RevospECT it has the capability to evaluate change in 
situations of difficult data either from tubing noise or a large population of reportable damage within 
the tubing. Utilizing the automation of the historical comparison and evaluating the change on the 
entire dataset available provides defense in depth to the analysis process. This has a positive effect on 
inspection accuracy, operational assessment and outage schedules. 
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