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Development and Field Practical Performance of Smart Array Probe
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In 1999, NEL developed the transmit-receive type ECT array probe for steam generator (SG) tubing, called
“X-probe”, in cooperation with foreign firms. Recently NEL has developed the advanced ECT array probe,
“Smart Array Probe”, characterized with a significantly improved resolution for circumferential cracks. The
doubled channels in the circumferential mode have greatly improved the circumferential resolution of Smart
Array Probe. With all the circumferential mode channels on the same circle, there is no need for axial

position correction of inspection data.

This report describes both the field practical performance and the compliance assessment to a Japanese
SG-ECT guideline “JEAG4208” of Smart Array ECT System, composed of Smart Array Probe,
pusher-in-tester “OMNI-200”, and NEL’s ECT Analysis System.

Keywords: Nondestructive Testing, Steam Generator, Eddy Current Testing, Transmit-Receive Type Probe,

Array Probe, JEAG4208, Stress Corrosion Cracking
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(b) Coil Switching Pattern
Fig.1 X-probe for Full-length
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(b) Coil Switching Pattern
Fig.2 X-probe for Small Radius U-bend

WLER (B NLE OFIE) BUETH D, T OREE.
EARE DENREB OB ZZITTLED ZEhD
FH 16 Ty LTEDILD Z EBEN, £,
UV RAX Za—7TixZ b b BAIDFEE LR
TOEE—RIX 16 F ¥ RV THEDI 5525720, £
Nzl 7 e —7 & b EE— RiZ oW TIETF v R b
DB TRE T8 D DONREIRTH 5,
ZTZTEHEOIT A NG Z — % Fig. 3 DEEIC
RE L CEE— FOE 0L S b2 ESEies
EH/UXV FHA~— KT LA 7 —7 % 2007 1
B - U L7=B B &7~ K[E Westinghouse #1723 Bi %

(a) Appearance (for Full-length)
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(b) Appearance (for Small Radius U-bend)
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(c) Coil Switching Pattern of both (a) and (b)
Fig. 3 Smart Array Probes
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Target Defect : Outer Circumferential EDM Notch
Defect Size  : Length 5mm, Width 0.2mm, Depth 40%

Fig.4 EDM Notch Signals (X-probe vs. Smart Array Probe)
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Fig.5 OMNI-200 (Tester-in-pusher)
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Table 1 Specification Comparison between X-probe and Smart Array Probe
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Table 2 Specification Comparison between TC7700 and OMNI-200
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Table 3 Field Practical Performance of Smart Array ECT System for SG Tubing
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(a) Probe for Full-length with Y4 U-bend Tube

(b) Probe for Small Radius U-bend with Y1 U-bend Tube

Fig. 6 Insertion Ability of Probes to U-bend Tube
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Table 4(1) Detectability Test Results of Various Test Samples with Smart Array Probe for Full-length
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Table 4(2) Detectability Test Result of Test Sample with Smart Array Probe for Small Radius U-bend
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(b) Destructlve Test Result
Fig. 8 Example of SCC Detectability Test Result
(Inner Axial SCC on Straight Section, 19%t)
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Table 5 Compliance Assessment of Smart Array ECT System to JEAG4208
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