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Corrosion Monitoring of Cylindrical Storage Tank by Acoustic Emission

H LAy B OB Hideo CHO
Flzpky BB B Takuma MATSUO
FElEpRE AR B% Mikio TAKEMOTO

This study discusses what we can do for the corrosion monitoring of storage tanks by acoustic emission
(AE) technique. AEs from rust fractures were monitored by AE sensors mounted on terrace of annular
plate (annular sensor) and side wall (side wall sensor) using two AE systems developed by us (ADAS)
and commercially available. Percentages of AE signal counts classified by eye-inspection were less than
10 % of the total events monitored by the ADAS and less than 0.92 % by the commercial AE system.
These AE activities suggested an extremely low corrosion risk parameter, however the signals counts
classified by the fractal analysis according to the recommended practice by HPIS GI10TR suggested an
extremely high risk parameter, suggesting difficulty only from AE activities. Source locations estimated
from the Lamb wave AE signals detected by sensors on the annular plates agreed fairly well with the
wall reduction portion measured by the point-to-point ultrasonic thickness measurement.
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Fig.1 Sensor layout for AE monitoring of cylindrical tank
with 67.8 m diameter.
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Table1 Detail of AE monitoring and data obtained by
commercial AE system

Date Nov. 24 Nov. 25

Weather 16°C, Wind: 3.0/0.8 m/s | 19/15°C, Wind : 3.2/0.7 m/s
Data number S-01 S-02 A-01 A-02 A-03
Sensor location Side Wall | Side Wall | Annular | Annular | Annular
Start time 14:15 15:25 9:35 10:55 11:55
Finish time 15:18 16:25 10:35 11:55 12:55
|Monitoring hour 1 1 1 1 1
Threshold, mV 50 50 50 15 12
Total events 517,664 472,912 18,992 | 39,520 | 39,808
Total signal 2,894 3,546 48 430 367
Percentage of

signasls to total events 0.56 0.75 0.25 0.1 092
Signal counts per one 160 21 3 27 23
channel sensor for 1 hour
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Table2 Detail of AE data obtained by ADAS system

Data number S-01 | S-02 | A-01 | A-02 | A-03
Threshold, mV 50 50 50 15 12
Total events 2845 | 2710 | 253 | 3124 | 5716
Total signals 63 282 34 30 51

% of signal/events 2.2 10.4 1.3 0.9 0.9

Signals per one
sensor for one hour

7.8 35.3 43 3.8 6.4
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Fig.2 Change of cumulative event counts and signal
counts with monitoring time
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Fig.5 Example of signal waveforms detected by annular
sensors of ADAS system. Data No. A01
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Fig.6 Examples of signal waveforms detected by side
wall sensors of ADAS system. Data No. S-01
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Fig.7 Examples of signal waveforms detected by side
wall sensors. Data No. S-01
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Fig.8 Source location results of signal AEs detected by
eight annular sensors and estimated by method A
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eight side wall sensors and estimated by method C

B B e ¥ ]
© T,
Lk
: e ~F
ot e o b M
E® {I : ‘\ - 3
=4 ,
-05) o f’ 4 =
T e /| e
= SN T T
o A1l g A
8 RN ERSENEEEN
A AR REE A
8| r (?', :.._.)»‘ “1

S e g . ol
30 20 <10 0 10 20 30 30 20 -10 0 10 20 30
Length , m Length , m

(a) S-01 (b) S-02

Fig.11 Source location results of signal AEs detected by
side wall sensors and estimated by method D
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Fig.13 Overlapping of AE source location by method D
on the wall thickness contour map by ultrasonic test
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