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Acoustic Emission Testing of Cylindrical Reactor Pressure

Vessel during Hydrotests

Hong Keun Chang, Joo Suk Lee, Sung Mok Chung

ABSTRACT

One of the cylindrical reactor vessels in petrochemical plants was examined by acoustic

emission method.

The vessel was quiet in view of A.E. activity throughout the pressure range 12-44

kg. f/cm?.G.

Above the pressure of 44kg. f/cm?, some events were appeared lower than 30 counts.
In order to verify the events, other Nondestructive testing methods were performed

and a surface crack, 10mm in length and 0.8mm in depth, was found on the outside sur-

face of circumferential weld.
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7}. Data Acquisition System

a, Ana}log Front 'End( Sensors Prea-
mplifiers, Signal Processors)

b. Digital Front End or Front End
Processor ( AE Channel Modules, A/D Con-
verter Bin Processor Modules )

1}. Host System
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a_, Host Processor ( Main Computer )
b. System Terminal & Display
¢. Disc Subsystem
d. All Other System Peripherals,
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o HEa¥HY  Cumene Reactor Vessel
o Material . SB49(JIS G3103)
o I,D,:2,400m Height ;17,384 mm
o Operating Pressure ; 32kg-f,nG
o Test Pressure; 12-47kg- £ /cenG
o AE System; AET 4900
o NO, of Channel ;. 11Channels
o Array Conf ; guration
Geometry ; Cylindrical
Triangle Shape ; Isolateral
Sensor Model ; AET AC-175L
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o Sensor Freq; 175KHz

o Filter Bandpass; 125-250KHz
o Gain; 80d8

o Threshold Voltage ; 1, Ovolt

o Examination Parameter

Delta T Min ; O, Max; 850

Event Duration Min ; O, Max 20,000

Ringdown Count | Min ; O, Max; 4,6095

3. ABRER X FR

o AE HBR KR ET10) 44kg- £/ cm- G7}A]
= Eventr} Zas|= okt EHol 44kg
f /em -G 0] 4ol 4| Ringdown Counts 4 30 =]u}
o BikE7E Gt Eventrt ZAs it (¥
43x)

100

Cuounts

Rinedown

il

s " "
3000 4000 5000 6000 7000

‘T ime
4 Total Ringdown Counts vs Time
in Secon Seconds for Region 12

" "
n 1000 2000

agd

AE Events 7} 3545 H9 X Region 1249
AFedrAdo g R (2™ 5%=2)

o Eventr} 4=k Region 129 jBEE ol
#s] Ultrasonic Testing3} PN, 4 mel Magne-
tic Particle Testing, Liquid Penetrant
Testing®] H:S Flf Sty Proof Testing &
+ A4

Proof Testing #F AW BAEm HBER
ol 4 Aol 10m, z1» §8me] KM Cracko] %
RE e

o Proof Testing #FH&HE TR 5 Crack &
Grinding 3} BRESIH oo RET %Y ¥ A
(49.5m) & BAFETA (42.3m)! ur} 5
7T B 22 K Vessel 2 B4 FEAES Tol
A AL ARSI E £ A o2 HiEs o



10 AE2,
» » %
1 1 1
® 3 x x
2 3 4 2
» n » »
5 6 7
» '} % ®
8 10 8
» » =
11 11 11

a8l 5 Distribution of Events Location

g2 £ x M

1) ASME Boiler & Pressure Vessel Code
Sec, VIl Div, 1,1980

2) ASME Boiler & Pressure Vessel Code
Seec, K. 1980

3) ASME E(0096, Proposed Standard
for Acoustic Emission Examination during
Application of Pressure, 1975
. 4) ASME E569-77, Acoustic Emission
Monitoring of Structures during Controlled
Stimulation, 1977,

5) ASTM STP, 697, Acoustic Emission
Monitoring of Pressurized System, 1979

6) H,L Dunegan & W F, Hartmann Advan-
ces in Acoustic Emission, p, 274-289

%4, B4

7) The 5th International Acoustic Em-
ission Symposium, TOKYO | JAPAN, p 75~
77, 91-101, 1980

8) Progress in Acoustic Emission, The 6th
International Acoustic Emission Symposi-
um, TOKYO, JAPAN, p 510-520

9) M_P _Kelly & A A, Pollock,

AE Monitoring of Petrochemical Vessels

without taking them out of Service,

10) M. P Kelly
AE Monitoring of Natural and Artificial
Defects in the KEMA Vessel 1974

11) NDIS 2409-79
Acoustic Emission Testing of Pressure
Vessel during Pressure Test,

12) NDIS 2412-80
Acoustic Emission Testing of Spherical
Pressure Vessel made of High Tensile
Strengh Steel & Classification of Test Re-
sults,

13) H, K Chang, J S Lee ,K.S.Cho,
Acoustic Emission Testing for Propane
Storage Sphere ( BSI 149-227 E.C 1982)

14) H K, Chang, J S Lee, B, U Park, KM,
Kim,
0-~7Unit P-V501 ( Reactor Vessel) @ OP-E
501 A ( Heat Exchanger ) o $#3l Acoustic
Emission Examination ( BSP 012-286C, 1983)

15) JIS B8243, 1981

16) H.K, Chang, J.S.Lee, K. M Kim
Butadien Frgifd T 101 3RE Tanko] $#3 Ac-
oustic Emission Examination ( BST 13 -301.
C, 1983)

17) H.K, Chang, J.S.Lee K S, Cho, S M,
Chung, U, H, Kim,

Propylene Storage (U-FB-105),Propylene
Slop (U~FB-106 ) ¥ C, Storage (U-FB -
110 B ) ZRE Tank$ Acoustic Emission Ex-
aminating, 1984 ’



