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Finite Element Method Analysis of Eddy Current Array Probe
According to Defects Variation of Steam Generator

2 X &% 0| &
Ji-Ho Kim, Hyang-Beom Lee

Abstract

In this paper, the ECT(eddy current testing) signal analysis of eddy current array probe for inspection of SG(steam generator) tube in
NPP(nuclear power plant) using electromagnetic FEM(finite element method) was performed. To obtain the electromagnetic characteristics of
probes, the governing equation was derived from Maxwell's equation, and the problem was solved by using the 3-dimensional FEM. The types of
defects were FBH(flat bottomed hole) and OD groove, Spiral groove, natural defects(pitting, SCC, multiple SCC, wear). The depth of FBH
defects were 20%, 40%, 60%, 80%, 100 of SG tube thickness, and it was assumed that the defects were located on the tube outside. And the
operation frequency of 100kHz, 300kHz and 400kHz were used. Material of specimen was Inconel 600 which is usually used for SG tubes in
NPP. The signal difference could be observed according to the variation of size and depth on FBH defects and operation frequencies. The results
in this paper can be helpful when the ECT signals from EC array probe are evaluated and analyzed.

Keywords : ECT(eddy current testing), SG(steam generator) tube, FEM(finite element method), EC array probe
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Table 2  ECT signals according to depth variation
1.3 mm
300 kHz

40% 60% 100%

9.83 19.90 60.61

10.29 20.45 59.00
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Table 3  ECT signals according to size variation
40 %
300 kHz
2.4mm 4.8mm
31.04 90.39
32.81 92.13
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Fig. 10 ECT signals according to depth variation
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Fig. 11 ECT signals according to size variation(2D C-scanm)
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Fig. 13. ECT signals according to frequency variation (depth of
defect : 40%, size of defect: 4.8mm)
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Fig. 14. ECT signals according to frequency variation (depth of
defect : 60%, size of defect: 2.8mm)
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Fig. 15. ECT signals according to freq y variation(depth of
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Table 4

ECT signals according to frequency variation
40% 60% 100%%
4.8 mm 2.8 mm 1.3 mm
400 100 400 100 | 400
1047 | 497 | 1472 | 202 | 829
103.1 | 611 | 1545 | 213 | 812
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