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Fig. 1 Amplitude distribution typically observed in a large
crude oil tank
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Fig. 2 Amplitude distribution observed in a product tank,
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® water drops)
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Fig.3 AE source location based on TANKPAC procedure for
AE data collected in a strong wind (crude oil tank, 82m
in diameter)
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Fig. 4 AE hit rate (upper) and wind velocity (lower) histories
observed in a crude oif tank (83.3m in diameter). High
AE activities correspond to strong wind indicated by
the boxes.
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Fig. 5 Source location {upper) of AE data collected in a
product tank (12m in diameter) in the rain. Amplitude
(middle) and hit rate (lower) histories are also
demonstrated.
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Fig. 6 Noises due to water flow in a drain pipe, observed 24
hours after rain stopped (crude oil tank, 82m in
diameter)
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Fig. 7 Noises due to movement of birds on the tank roof
(crude oil tank, 61m in diameter)
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in diameter)
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Fig.11 Amplitude distribution of AE data including noises due
to pipe vibration
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Fig.12 Amplitude (upper) and hit rate (lower) histories for the
data after having filtered noises due to vibration of
pipes by setting threshold at a high level (corn roof
tank, 11.6m in diameter)
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Fig.13 Amplitude distribution of AE data detected under low
noise condition
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Fig.14 Amplitude (upper) and hit rate (lower) histories, showing
periodic noises due to pressure control by nitrogen
gas injection (dome roof tank, 13.5m in diameter)
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Fig.15 Amplitude distribution of AE data consisting of
meaningful AE signals and noises due to nitrogen gas
injection. (The second part of the distribution showing
the smaller siope corresponds to the noises due to
the gas injection)
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Fig.16(a) Amplitude (upper) and hit rate (second highest)
histories of AE signals detected at other channels
than CH1, and amplitude (third highest) and hit rate
{lower) histories detected at CH1 during the first test.
(crude oil tank, 82m in diameter)
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Fig.16(b) Amplitude and hit rate histories observed during the
second test. High AE activities due to noises are
observed at only CH 18 (crude oil tank, 82m in

diameter)
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Fig.16(c) Amplitude and hit rate histories observed during the
third test. High AE activities due to noises are
observed at only CH 20 (crude oil tank, 82m in
diameter)
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Fig.17 Amplitude (upper) and hit rate (lower) histries observed
in a water tank (17m in diameter). Strong noises are
detected during a certain period {1,160 ~ 1,620s) by
multiple sensors
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Fig.18 Source location of AE data detected during 1160-1620s
in the water tank (17m in diameter). No cluster is visible
in the figure

5. #E

ZROEYIOD AE RERIC BT, 4B AE BAEER &5
L, BELES LS XA 5 DICE LIRIE S RGN
OB AR, WEAER L, £/, EX V2D AE G
Bl AR IR I WA T ORBBIAFIEEL | 5K
FEERTIROEFER L LTELD T,
WEHERICERT 388 4HA KO LT3, AE KIS
k34 v EEHOBAEELERERL, FHHRE B
BIIBEIN TS0, HEOBELZITIRT WV, L
MNoT, RERETIRIC, HFOEA EHRIEARTRTH
D, &2y o EEEDMNEET IREIC X 2+ RARIK
BWl7z5 4, BHARICL REREESOREL ZOEREEIZ
WHLUT, +FCERT 3 ZEPEETH 5,

4]

JEREREE 535 118 (2004)

MEFAETEN 699




BHE AFYVX, 79V, B4V, F5 V& EDEIMN
SEIZBWT, ERI1000 L ED & v 212k LT AE FRER
BEEENTNE, EHIZTAYHTE, KPGHEKT
RBI (Risk Based Inspection) SERID—B L LT, K1 D &
AE BEREHED TU Y 2 7 A 2003 FIhEE D, SHEHE
BEENPEEINS, 25 LEERNE, L 0DIRINT
4V o OFHEHEIZ 3 5 AE RBRISAEE(L S h, — R
EREHELE UTHELIN-EDLAELTELZA LN
LEZOENBY,

RENZBWTE, AE RO T — 2 X — 2{LHETH T
B0, REEEOMFEEEN, b XOBESRIZEIL 7z AE
SRERFIE, 7 U CEli - e A RE L K O &3 51N
HATOS P, 5 AR B A SEEORVERRI L L
TRETF B8, X5IIF —FR—ZADFTEIHFIIT
W5,

& £ X W

1) P.T. Cole and P J. Van de Loo: Listen to your Storage Tanks to
Improve Safety and Reduce Cost, Acoustic Emission - Beyond
the Millennium, T. Kishi., M. Ohtsu and S. Yuyama editors,
Elsevier, pp.169-178, (2000)

2) Guide pour L'inspection et la Maintenance des Reservoirs
Metaliques Aeriens Cylindriques Verticaux D'hydrocarbures
Liquides en Raffinerie, Edition Aout 2000, Union Francaise des
Industries Petrolieres, (2000)

3) lses, (L E, BEIRNE . 2 v o RIROB SRS
2B 2ERSOAERBEAORIX, EAIN, 40(4),
pp.176-184, (2002)

4) BRADE, FRIIERR, LB B, B 4 v JEIROAE

HIC X ZRABIBRW, BFREY VRD Y LHERYTE,
pp.77-82, (2001)

5) (i) BABENRNRS | GHARZE FRI0~1240E &
EEEERL-BRBE S V7 OB - REFRMIZET 3
FAEMEZESRES, (1999-2001)

6) (#) BABENIEMNHS | GHANRE FRI13~15FE &
F 2 v o OHEAS IO - OV BETT & BB ED Bt
B4 28E - TRRBSHES, (2002-2004)

7) FHFHE—ES, FNEGA, EREH, KE £ Oms v s ER

DIRBARFERNCEY 35F%8, EHf, 40(4), pp.203-212,

(2002)

() VEBS IR ERT © ARBRIC X 3RS vV EHOBAE= 4

) v AR BE B ER ARG S, HITERMITRER S

52%, (2001)

9) IARE  KREOME - BBICkST7TI-AT 4 v Y - X
Iy gV, LB, 51(6), pp-256-261, (2002)

10) EERFREVE, MARE [ [HE 4 v 2 BRO BIRMBEEERE
WEDI-HDOAERH, - B, JEPHERE, 53(1),pp.29-34,
(2004)

11) RBEE . 7a—-2F4v7 - TIv ¥z VORGLER,
FILHRBA S, p.36, (1988)

12) &HRIGH | HERRIES, HBEOWEE, SEE, p.236, (1978)
13) B. Gutenberg and C. F. Richter : Seismicity of the Earth (2nd
ed.), Princeton University Press, Princeton, p.310, (1954)

14) MHE1EH | ARRIEN A & ZOEE0E, FRERE,

27(4), pp.236-244, (1978)

15) B, B EHE, AR T EEESCCREDAE
WIZEBRRELE T OB, #L8, 68(14), pp.2019-2028,

(1982)

16) MHEER 1 79 ¥ S LEMlTe T OB, JEUIRRE,
42(8), pp.425-440, (1993)

17) BRAIE | ARBRIC X 2R 2 ¥ 7 RO S /{BI5ERM F ik
BT 2 H88HERBF R RO S LIFICHT 5 8EE, 3L
¥-IERkeMREES, () BABEIHEMHS, (2003)

8

~

700 AERIZ& % 2 v v EROERBEZNIC BT 5 HE 0 ik

k16 411 H



