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Development of Remote Field Testing Technique for
Moisture Separator & Reheater Tubes in Nuclear Power Plants
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Abstract The heat exchanger tube in nuclear power plants is mainly fabricated from nonferromagnetic material
such as a copper, titanium, and inconel alloy, but the moisture separator & reheater tube in the turbine system is
fabricated from ferromagnetic material such as a carbon steel or ferrite stainless steel which has a good
mechanical properties in harsh environments of high pressure and temperature. Especially, the moisture separator
& reheater tubes, which use steam as a heat transfer media, typically employ a tubing with integral fins to
furnish higher heat transfer rates. The ferromagnetic tube typically shows superior properties in high pressure and
temperature environments than a nonferromagnetic material, but can make a trouble during the normal operation of
power plants because the ferrous tube has service-induced damage forms including a steam cutting, erosion,
mechanical wear, stress corrosion cracking, etc. Therefore, nondestructive examination is periodically performed to
evaluate the tube integrity. Now, the remote ficld testing(RFT) technique is one of the solution for examination of
ferromagnetic tube because the conventional eddy current technique typically can not be applied to ferromagnetic
tube such as a ferrite stainless steel due to the high electrical permeability of ferrous tube. In this study, we have
designed RFT probes, calibration standards, artificial flaw specimen, and probe pusher-puller necessary for field
application, and have successfully carry out RFT examination of the moisture separator & reheater tube of nuclear
power plants.

Keywords: Moisture Separator & Reheater, Remote Field Testing, Remote Field Probe, Calibration Standard,
Ferromagnetic Tube
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Fig. 1 In a simplified remote field test probe, the
energy travels from exciter to detector coil
by an indirect external path
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Fig. 3 Schematic diagram of remote field probe
with dual exciter

Fig. 4 Remote field probe body with dual exciter
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Fig. 5 Effect for the presence of tube support
plate on the remote field technique
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Fig. 6 Drawing of ASME FBH standard

Locaton 8 c o E F G H

Flaw Depthiwith Fin) Nob 2985 2655 2325 1995 19813 1748 1.583
Flaw % of Watl 100% 0% 0% 50% 0% 5% 15% 5%
Flaw WidtvDia. 2718 2778 2718 2778 2778 2778 2773 2778
Flaw Type ™H FaH FBH FeH FBH B FoH FBH
400
70 A 40 B 4, C 4 O 4 E 4 F 4 6 49 H 5o
Kl T T T T T il

frffrfrfrfrfrfr ittt fra it O O OO it
TLOCA® 2778¢Hoe TLOCB.COEFGH

&

T00% 80.60.40%
Twn FBH

Fig. 7 Drawing of flat bottom hole specimen
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