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Development of Profile Technique for Steam Generator Tubes in Nuclear
Power Plants Using 8x1 Multi-Amay Eddy Current Probe
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Abstract Various ECT techniques have been applied basically to assess the integrity of steam generator tubing in
nuclear power plant. Among these techniques, the bobbin probe technique is applied generally to examine the
volumetric flaws such as a crack-like defect and wear which is generally occurred on steam generator tubing, and
additionally MRPC probe is used to examine closely the top of tubesheet and bending regions due to the high
possibility of cracking. Dent and bulge also may be formed on tube during installation process and operation of
steam generator, but the dent and bulge indications greater than specific size criteria are recorded on examination
report because these indications are not considered as flaw. These indications can be easily detected with bobbin
probe and approximately sized with profile bobbin probe, but the size and shape can not be accurately verified.
Accordingly, in this study, the 8x1 multi-array EC probe was designed to increase the measurement accuracy of
the sectional profiling EC testing of tube. As a result, we would like to propose the application of 8x1
multi-array EC probe for the measurement of size and shape of profile change on steam generator tube in
OPR-1000 nuclear power plant.
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Fig. 4 Prototype of 8x1 multi-coil probe

Table 2 Characteristics of test tube

(Unit = mm}
. Tube .
Material Tube OD Thickness Tube 1D
Inconel 600 19.05 1.0668 16.916

Tube OD

(075" Simulated Dent
— Tube IO 0.6504")
(0.663")

D Shaft
End
T
\__ ‘W - 02507 L F
Foot Foat
1875 Set-up Guide
—— Setup Guide

Fig. 5 Configuration of profile test-jig
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Fig. 6 Drawing of dent specimen

2 Fig. 8x9 4WE 43 & ZFZIEE ZATT Al
o 27le 8 ZYol ¥AT =717t HEE

etk &4 AR g7 =2de HAUA 5
S dAEA A oW wEd A 2L

1 OPTICAL DISK
S ORIVE
bt
Transceiver

Waorkstation

Workstation
Ang

Eddynet
Module

Fig. 7 Eddy current test system configuration for
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Fig. 8 Dent signal of profile setup standard
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Table 3 The results of profile measurement for the dent specimen using prototype multi-coil probe

‘ (Unit: mm)
Dent No. A B C D E F G H
Real inside diameter 16.71 16.63 16.80 16.78 16.76 16.79 16.63 16.64
Measured inside diameter | 16.71 16.60 16.81 16.80 16.69 16.78 16.59 16.58

Table 4 The results of profile measurement for the dent specimen using bobbin probe

(Unit: mm)

Dent No. A B C D E F G H

Inside diameter measured by |y o | a0 | 183 | 1683 | 1680 | 1682 | 1680 | 1679
multi coil(mean)

Inside diameter measured by | 1 0g | 1000 | 1690 | 1690 | 1689 | 1690 | 1689 | 1689
bobbin coil(mean)

Table 5 The results of profile measurement for bobbin probe and 8x1 multi-coil probe

{(Unit © mm)
Resu} ts b}.l Results by 8x1 multi coil
S/G No Row Col bobbin coil Flaw type

Average LD. Average 1.D. | Min./max. ID

1 45 55 17.22 17.39 17.50 Bulge

1 64 98 16.80 16.62 1643 Dent

1 66 98 16.88 16.83 16.70 Dent

1 63 99 16.85 16.74 16.63 Dent

1 65 99 16.87 16.81 16.60 Dent

1 64 100 16.84 16.74 16.63 Dent

2 57 51 17.28 17.46 17.51 Bulge

2 56 54 17.35 17.46 17.53 Bulge

2 69 89 16.89 16.86 16.73 Dent

2 68 94 16.88 16.84 16.73 Dent
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