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Focusing Eddy Current Testing Probes for The Detection of Steam Generator Tube Defects
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Abstract A PWR steam generator contains approximately 3,400 tubes. During an annual
inspection, eddy current testing is performed as a part of the assessment of steam generator tube
integrity, for non-destructive inspection of defects in these tubes. The so-called bobbin coil type is
what is generally used for the eddy current testing probe. This type of probe is considered to provide
higher testing speed and to possess greater sensitivity to axial defects, although its sensitivity to
circumferential defects is quite low.

The aim of this study was to develop an eddy current testing probe which, while sustaining its high
testing speed, is reliable in the detection of the circumferential as well as axial defects in tubes.

To compensate for the low sensitivity of the bobbin coil type probe in detecting circumferential
defects, in addition to embedding ferromagnetic ferrite cores inside the probe, a further improvement
was achieved in detection performance, by employing, instead of the impedance detection method
which uses the conventional bobbin coil, a revolutionary detection method in which only the magnetic
flux that changed due to the presence of the defect is fed into a detection ferrite core to directly
determine the volume of the defect in the form of a voltage signal. To optimize the shape of the core
and the arrangement of the detection coil, we performed 3-D electromagnetic field analysis.
Theoretical modelling of the inspection probes showed that circumferential defects could be detected
with high accuracy. A prototype probe based on our analytical model which was used to detect
machined defects showed significantly better performance and efficiency than seen with the
conventional bobbin coil testing probe, for both axial and circumferential defects.

Keywords Eddy Current, inspection probe, bobbin coil type, axial defects, ferrite cores, circumferential

defects, 3-D electromagnetic field analysis
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STEP: 16
TIME: 4.06200e-06

<< STEP1 (B) NEW-TYPE, WITHOUT DEFECT >> at 1993.11.12
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STEP: 33
TIME: 4.12500e-06

<< INVESTIGATIONZ (Fan-shaped with defect) >> at 1994.08.10(Wed)
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