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Abstract

Steam generator tubes play an important role in safety because they constitute one of the primary
barriers between the radioactive and non-radioactive sides of the nuclear power plant. For this reason,
the integrity of the tubes is essential in minimizing the leakage possibility of radioactive water. The
integrity of the tubes is evaluated based on NDE (non-destructive evaluation) inspection results.
Especially ECT (eddy current test) method is usually used for detecting the flaws in stcam generator
tubes. However, detection capacity of the NDE is not perfect and all of the "real flaws" which
actually existing in stecam generator tubes is not known by NDE results. Therefore reliability of NDE
system is one of the essential parts in assessing the integrity of steam generators.

In this study POD (probability of detection) of ECT system for ODSCC in steam generator tubes is
evaluated using multivariate logistic regression. The cracked tube specimens are made using the
withdrawn steam generator tubes. Therefore the cracks are not artificial but real. Using the multivariate
logistic regression method, continuous POD surfaces are evaluated from hit (detection) and miss (no
detection) binary data obtained from destructive and non-destructive evaluation of the cracked tubes.
Length and depth of cracks are considered in multivariate logistic regression and their effects on
detection capacity are evaluated.
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Fig. 1 POD curves and 95% lower confidence
bound curves of ECT inspect system for ODSCC
maximum depth, effective depth and burst pressure.
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Table 2 Logistic regression results and deviances.

# of ) - - Logistic Regression
data Hit |Miss| Variable Results
EB) S.D.(B)
Constant 20.64 1.96
479 | 316 | 163 |Max. Depth -12.38 1.159
D 320.36
Constant 13.04 1.34
470 | 316 | 154 | Eff. Depth -8.33 0.87
D 325.27
Constant -33.31 3.97
470 | 316 | 154 Pressure 32.45 3.87
D 342.63
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Table 3 Multivariate logistic regression results and

deviances.
Logistic Re]%ression
£.Of| hit |miss| Variable Results
E(B) SD.(B)
Constant 21.05 2.04
Length -1.20 0.39
470 | 316 | 14 Max. Depth -12.10 1.18
D 301.60
Constant 13.54 1.43
470 | 316 | 154 Eff. Length -1.13 0.49
Eff. Depth -8.65 0.91
D 319.95
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Fig. 2 The 2-D POD surface of ECT inspect
system for ODSCC maximum depth(TW%) and

length(mm).
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