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System for the High Accuracy Monitoring of Piping Thickness Using High Temperature Probes
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Various anti-corrosive techniques to control corrosion ratios have been discussed. A system to monitor with high accuracy
plate thickness ( to the um level ) is needed to evaluate appropriately the effect of these anti-corrosion techniques over a short
period of time. Therefore, a system for the high accuracy monitoring of piping thickness using high temperature probes was
developed by using the signal processing of waveforms obtained from high temperature ultrasonic sensors that are highly
resistant to heat installed onto high temperature piping. This system has set up for the piping in a nuclear plant's turbine building,
and is contributing to confirmations by the plant operator of the effectiveness of the anti-corrosion water chemistry processing

carried out thereby.
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Fig. 1 Examples of tests of the heat resistance of the high temperature
ultrasonic sensors
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Fig. 2 Method of installation of high temperature ultrasonic sensors
onto piping
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waveform generated by real-time wavelet analysis (b))
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Fig. 4 Results of tests to confirm the system for the high accuracy
monitoring of plate thickness ( unit : mm )
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Fig. 5 Examples of the temperature of steel’s dependence on ultrasonic
velocity
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Fig. 6 Structure of high accuracy monitoring system of plate thickness
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Fig. 7 Block diagram of measurement terminal module
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Fig. 8 Example measurement data showing the trend for plate thickness to decrease

4. #&

B B DRy S TR IR 21218, um HALT
DEFREEOWAG Y AT A ENL. BRI BN
M E I 2 R EUE U, oo ERES &
VTIVEA LT z—T Ly MNHHEABEZ: EOfF 5
A CERE SRR & T 2 ke e L, SFmmt
EC 1l um ZEZREZ R LA THLRAREY 20
FECEMTEDLZ L EERL.

C OREREE -V 72 EABEERIA S B A o A 7 4 % il
L7z, BZELZY AT A, RPHEERO Y — ¥ iR
WRLE I ZREE L, %50 CHEME OB BB ORI ROMERE
IZHG L Tn5.

il

— B B —

AFEERN 472 0 A T — & & T 7272072 H
AT IIEERNSH LIS - L E T
& £ X W
(1) =BT, HINMS, BHEE, WIIEGL 5
I AR RS IR T DRSS & ST OB
Al R S5 38 % £ 105 1989 4F
10 H  pp.904 — 908

72

(2) T. Arakawa et al. : Application of Brazed-Type
Ultrasonic Probes for High and Low Temperature
Use Nondestructive Characterization of Materials V
Vol. 7 No. 1 (1992.6) pp- 263 — 272

(3) MeREY], Bl sellGh, JFENGHR © i
BURRIEE S EERG M ORSE A SRS
40 B 45 200047 H pp. 199 — 202

(4) P. Kielczynski et al. : Recent Developments
in Ultrasonic Devices for Monitoring Critical
Parameters in Canadian Nuclear Reactors 1998
IEEE International Ultrasonic Symposium Vol. 1
(1998.10)  pp.793 — 802

(5) PWHSEE, g B, EEERERRSE RIAL, &
D BIRTORAOESREEERER  1C
REVIEW No.42 2009 4F 10 H pp- 37 — 42

(6) FRH B fwgE B &M SRIEGA R

AE Pt o 2 7 E R R BER A Bt o 2 7 A
IICREVIEW No.45 201144 H  pp.26 — 31

(7) % H fWHHEL 2R g 9
PWR ZUGRIZBU HARRIERRRIIL L + > 5 1 Vi
HRAt=s) 7 AEEAESTS K-
AT A 7 LIRS YA 7 VLSRR R =
2010 4 10 A

IHI $#  Vol.51 No.4 (2011 )



