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Application of Wavelet Analysis to Signal Processing for Eddy-Current Testing
of FBR Steam Generator Tubes

Kazuyuki Udagawa*!, Rika Mitsumoto*?
Kunihiko Yokoyama™®, Keiichi Tsuji*?, Akira Endo**

Abstract

We have been studying an advanced signal processing method for ECT (Eddy-Current
Testing) to detect flaws in heat exchanger tubes of steam generators in a FBR (Fast Breeder
Reactor) plant. The data obtained from the testing of these steam generator tubes showed
some noise characteristics different from ones in light water reactor plants. Thus, an
improvement of the signal-to-noise ratio of the processed ECT data is desired in order to
increase reliability of the inspection.

We have evaluated the signal-to-noise ratio as a performance measure using the actual
plant data by means of wavelet analysis technique, which has been applied successfully in
many fields to detect anomalous signals.

First, we synthesized an ECT data containing flaws by combining the noisy signals from an
in-field inspection of one heat exchanger tube with separately measured flaw signals from a
calibration piece that had various machined flaws. Next, we evaluated the performance of the
wavelet analysis technique by comparing it with a reference Fourier method.

The performance of this technique is much better than by conventional analysis. For
example, the signal-to-noise ratio of the discrete wavelet analysis method is 1.4 times greater
than that by a conventional, low-pass filter method.

Thus, we have shown that wavelet analysis has advantages over conventional method of
detecting flaws in FBR steam generator tubes because of its sensitivity to localized events,

such as sudden signal changes.

*1 Control Engineering Group, International Cooperation and Technology Development Center, Tsuruga
Head Office

*2 Nuclear Engineering System Inc.

*3 Plant Technology Develoi:ment Group, International Cooperation and Technology Development Center,
Tsuruga Head Office

*4 International Cooperation and Technology Development Center, Tsuruga Head Office
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