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Abstract

Structural strength of steel structures such as crane bolts and petrochemical plant pressure
vessels and storage tanks is usually jeopardized once the structure suffers environmental and
human factors such as corrosion, cracking or leakage damage. In response to the risks of pressure
and the opening of shutdown vessel and storage tanks, as well as the difficult in assembling
crane boom and bolts, we cited foreign acoustic emission non-destructive inspection technology
and examined inspection cases to establish inspection procedures.

We collected acoustic emission inspection technologies for crane bolts, pressure vessels
and storage tanks from international and national standards and literature, and used acoustic
emission inspection technology to inspect pressure vessels and tanks within laboratory settings
and onsite facilities. We also conducted felicity effect of welding and steel material. From the
experimental data and literature analysis, we completed a guideline for pressure vessel and tank
inspection procedures.

At present, periodic inspections of pressure vessels and tanks in Taiwan adopt local
non-destructive inspection technology such as visual inspection, liquid penetrant inspection,
magnetic particle inspection, and ultrasonic inspection. This study referred to ASTM E569-2002
standards for acoustic emission monitoring of structures in controlled stimulation, reaching more

comprehensive structural body testing to ensure safety after inspection.

Keywords: Acoustic emission, Pressure vessel, Tank, Crane
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Edition, Taylor and Francis [11]
e AR T R Y T B AR R B A R

—+ ~ Jung-Suk Lee et al.,”Weld crack assessments in API X65 pipeline - failure

assessment diagrams with variations in representative mechanical
properties”, Materials Science and Engineering A vol 373,pp.122-130,2004
[12]
SHAHRIESTAL U505 - A REZERER AR B T ARG E— B2 R >
B RIARE R LT REREERYEETS - ASCBHE APIX65 RIREE SRIVBTZE T - i
AR ~ BETEME S R ISR R B B A MR R A R I HA g =R
[EI P& BRI MR ME R RO ST 2 s 8 - SRR RIAYIE » SR T i St B 2 S AR B
L7 F% g m] DU YT — (il SRS R 87 i 2 B e 2 SHGUE AT - iSRRG AL
BT YRS AR 45 5 B st S i B B & HI AR

—+—~ Takuyo KAIDA, “Fitness-For-Service Assessment for Pressure
Equipment in Chemical Plants, “Sumitomo Chemical Co., 2009 [13]

HEA MRS S E AR ENVIRIE b P et TRV E ErH b S e
P o T2 P A o R R AR ARG PR A ~ (o B Rl e - ASCt 4 AP Ei
ASME MM HE R N S — D 5 B B iR - 1550 & B E R A A R A
AR HERMNEIEREE o ITrvaE R -

—+_ ~ Hideo Kobayashi et al., “Development of a flaw evaluation handbook of
the high pressure institute of Japan”, Pressure Vessels and Piping, vol.77,
pp.929-936, 2000 [14]
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Hideo Kobayashi et al.,”Overview of JSME flaw evaluation code for
nuclear  power  plant”, Pressure Vessels and  Piping,
vol.77,pp.937-944,January [15]

H AR TRZATER & (JSME) 48 85— AR ST ¥ X BT (- F e 8 P
St > BB LT BR T 25 e B G TR AR S BRI < 28 P PR S P4
T30k ARG EORAR ~ SHE AR A G B 2 BLAE Bl ASME SEC XI il
FHEFTEERGR A -

Monitoring Screws under Tensile Load Using Acoustic Emission
Analysis, IEEE 1996 [16]

KX F EEMFRZ A N IR AR 2R K5 e — B ig i A 4 EEHI
ZH - DURBRAL Bt O Ryt ot T igte S0 - FE 2 S IaEs - &Es
S S A IR T A T RO SR L T - AR R ORRE S R 48 AR R R = T A

WM A g S BT RN By - R AV B R E N
590kHz~1010kHz - PRIt ] DATE B 08 EREE 70 1 1 S i AR 38 AR 2 2 M SR A 1T
Plastic region bolt tightening controlled by Acoustic Emission
Monitoring, 2005 [17]

FETR 2 FRAIE - SEARRAS AN S5 1R G2 (6 B Bm AV - /=L
SFEA o VRIS E VT VA — TR (B RAS A 55 Y A BE 4 0T - AWTFEA]
FRFEAR T A e Bt 1 T R AR [F] Y = R MR A el B - AT S RSB mT DARE
AR IS T A2 ol R 1 e By B i
Acoustic Emission of Bolt-Bearing Testing on Structural Composite
Lumbers, 2013 [18]

A FE # E 45 E & 7R (SCL) Ay iE e - dif R & FLa B H S R EH R M &
A - 4ETE A BLFE B HORAT (LV L) BLE [ (1 EifbT (OSL) - slEaidfs DA A,
fe I TaCERA FEHR T Z aHestat B (Count Rates). 55—l /& {EETERR SR &

Ry LMK B iy HEeR » F=ERIE SR & - s I A EE S
o IE=EIREY oA RHIE - SETRHE S AR 2 EIR R BRI D S ki - HR

sl & 23R AR o fff - IRIEE - B REN SRR Y 2= 22 o] DU e S TR
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-+~ Applicability of acoustic emissions to monitoring the mechanical
integrity of bolted structures in low speed rotating machinery: case study,
NDT&E International, 2002 [19]

(B R B e e A (50 P T B B e e e oo B M A — E VIR EE M - IxBh oy
T P Y BE AR » (BT A SRS 300rpm #ER T AYREh ELAH - i
(R B (A EL R ST R R IRl & A 38 A B i s AR RN A 2 T E R
Y HEELURHIESF - ARS8 T DAE Mk e P AT (R AR B s (R b e B 1

BB WE 6 Arr - K FEIRAIIEEAIE R - BRSO R g
TLHFZ EAEAEH THIHRE ~ 18RS M e AT S 8 DU G2 F LI N RS B
T A2 -
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6 g M
it IbR T A DU R RS T T RIS [ PR R 5 FH Y Rl S A A > 4
& 7 HEESEATEEEG > LU E R L SR iR e R o E IR
TN B REUE AR > JERHE [E1E Z B {E & RS B ENGE -
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E=E BRI R 0 K e 7 A

B A e AERE Tl ge a5 e E S El - B8 ARIEE - BN E g
AR - E MBS A S SRR - A A RE S [N E N B H BRI EA R
GBI EBNTER SR ~ SIESAHERE - ARSI AE R E F &SR
FORHV TR - By 7R S RT3 - SRR A ~ ARl i E A A
WEARBR IR E ] B2 - fRIEfEAE API 510 Pressure Vessel Inspection Code:
In-Service Inspection, Rating, Repair, and Alteration [20]#71E @ BR JJ 5 esFE T T BRI DLAE
PRBE T 2 es 4 0 Y e B - PRSI TR T 25 AT RE S AR Y Rl S5 (LAt ~
AFREEEFEIEE ~ BUERISRIR o ryEEE - B — IS MUl 2 — TR B AS T 2
& ERRRIRLNT - ERTE T H IR AT E A4 ERRIRir s (PR Bl Al » (DB 28 R85
SIS A B EELUE AT NSRRI - (2)& A esNIEaER/NGY 0.125mm/4E » (3)%
aaRlERE e 10 4 - (4) AR SR P MR i E LR N ME B 1L T BRI ARy
M > G)FES M I R S B S T TH 52 - (6)shi B e H G HR oR N sz Ml [E VS 2
TR - (BB s AR EZNEYFTSERHIRES [ NEIRE - @) Fd AR B AIFREAGAS
EZNH o LUT o RS B R AR BR T 25 aa 8 _EARIR Z OISR e sl 77 A 17 SRR
[l
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— ~ ASME Boiler and Pressure \essel Code, Sec V Article 12, Acoustic
Emission Examination of Metallic Vessels During Pressure Testing, 2010
[21]

A H R O T S I B B ) AR A B T T s Bt i AU R AR 50k - BRI
HRUAHR A T ORI » TSR A BB ~ S8 FH 2R - UAlERMIF0E - Bz il
aPAGERRE ~ ffleR & TH B 2R B HIN A S0 RA IRF B 2RI H » DUT RS TH 220G
A 0 T-1220.1 S8R %2 H 8V E U MBI A es B - $TE TN TR R
AL VE (discontinuities) 5 [EEAYERERGE + T-1220.2 H Maisk s [RERYFTA tHERER
(relevant indications) )&% H ELA ERRE Mt R AR E— D a¥h  T-1321 ZRECA HEY
e AEH ~ NI 20 PSR » NI R R R S S S P B ) A5 s H G e By B
FE T-1221~T-1224 QUSHESESSINELEREEEIH ~ BRI (50 (RN &5 B B4y e
R EHREIREN JTES AR 5 T-1225 B e e lIRe Fris T fR 2ok 4t 13 75
T-1244 Hij7y BIER G SRR ) 5 ea B F TP B ) = 25 < B IAE Fe - IR A2y 528
B PEIRE] Ry 15 o o AR SRR E a4 - AR PRIE R 2 1B Al
R ) et BANELE 50%~100%z 56 ER T - FEEFEE 10 7 - £ f&—2K 100%35,
BRAORFFI A/ 30 708 - A NIl 8 Fow » BRIEH BRI sRal B IERE 90%~110%:5%
KIRVERETT » FEFFEE 10 5388 - Hefe—R 110%G BEOR R /) 30 7388 » 4R
9 Ffrs e

FIG. T.12443.2 AN EXAMPLE OF PRESSURE VESSEL TEST STRESSING SEQUENCE

Y gy~ e T —

8 S {FEE I e BART A2

13



FIG. 7128433 AN EXAMPLE OF IN-SERVICE, PRESSURE VESSEL, TEST LOADING SEQUENCE

Percent of Maximun Test Load

15 mem background nome baseline determination
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Time

-

9 B BRI es el BRI AR
—~ JIS Z 2342:2002, Method for Acoustic Emission Testing of Pressure
Vessels during Pressure Tests and Classification of Test Results [22]
5 o T o S < B B ) A e A BE ) ey i U M AR U7 A BB AL
S ITE o AR A AR A E M HISE R EA L T » (E R S aséhitoc s
MRS o ARHERR 7 AT RSN AN & - 85~ ERES - BEEnER
o ifreE B (cluster) R ER SR AT AR AV B B B8 S5 4R - SR STl st S HEN
SR @M% - AR A eSS SR & oy Ry bl ~ Bk ~ Bkl AR - fngd
TEEFR  IEHE S & A NE 10 B E AR R T A gs AR IAS SR AT HR A
&a i & B e B MR HAE &R -

Location Acquisition Analysis Evaluation Display
Cluster »| Pattern > Type
or
Zone Ri* \
I o m
v vevral
Evaluation [ Alarm
/ Rank A - Danger
> Events B -Warning
\ C - Danger-down
Class D - Attention
No-attention
/ Class 1
» Energy 5
3
4

10 JIS Z 2342:2002 R )7 as E A Am M STt i AL e
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— ~ EN 14584:2013, Examination of Metallic Equipment during Proof Testing
- Planar Location of AE Sources [23]
By T TR e E A T RUBR RGN i plo B B K B o AR AR (2 F Bl
TR E 2 R Tha R S e g < 2B R -

Pd ~ EN 13554:2013, Non-destructive Testing - Acoustic Emission — General
Principles [24]

AHEAESE T HIETI1E R 4SS ~ o A EAORRE AUl — e R R > &
BAEAGE in ~ B%ff - MR AR B E L ARES [ERVHIE - ARt
THERS o NEl 11 ST A AIEAC TR > Akt b el RE B DR R P A AR P
KR SRR R B NS - FFH & SR es nl B E 75 Soal MRy - &M B B L iy
% > "Rk AR R E HEAE AL -

i 4
1
6
8
Key
1 Growing discontinuity 5 Signal out
2  Surface waves 6 Section view of the compenent matenal
3 Preamplifier T Wave packst
4  AE sensor 8 Applied load inducing stress

Schematic principle of Acoustic Emission and its detection

11 8 o o P s T
AAEAE A 2 AR RS ~ FRAIM: ~ FEFTAYRRRIN I ~ ARl 52 ~ Al
Z8 ~ T AR B GRS AT ~ 51 (Evaluation) 81534 (Grading) - Hrp gt
LT 4R MEFE FH 35 T el B AU PR AUE -
AR R R R AR Al TS i 2 JT RN 2R R il - (1) B R e
S HYIE PR M (2) K7 BRI 1YV e 1 (3) 2 3 A RS B i e i & ik 2 Rl 9 AH L R
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(4) 75 1 R R PR R I (20 () B A 2= [ O M L SR SR 1 (B) e (2l B A IR AT A
R

HREWRI BRI E R > Ko ohA K ek B2 K e et I ESE L
b FERE 3 1T o0 Ry (DA BB () 75 41 T A ERER M N i B 2 BUR(3)
iR M (critically active) » Z /B R S 4R Al 2 ] H S LRGN 2 i AR T AR
AE B e R S e BT 2 HE E

FH ~ ASTM E1139, Standard Practice for Continuous Monitoring of Acoustic
Emission from Metal Pressure Boundaries [25]
A ASEAE i I I ) 2 PR Al L85 B N < e P A o Al - LR RN BR T
e ESEHMITHEE TR - EEMT RIS T A B E N -

75~ ASTM  E1419, Standard Test Method for Examination of Seamless,
Gas-Filled, Pressure Vessels Using Acoustic Emission [26]
AR T I FH 5 DR S S R T 5 T SR RS P (o P 2 A B ) 5 2 B 4R
il A NiE 12 > FINEEE AR HE B > o] i RS BORASTE B IIBR A
BRI S8 P R (VB E i B I - R R B I B M A T VA AR e il
BERHVESEN: - AL E o B A s TR AT E e - FR R R
AP AESGKBRAE - SRR 7 A - HIE TR ST 1.1 %

AE Sensor
DoT
DoT
T 107A
JAA
3A

Pressure Transducer

AE Video

Menitor Printer

Signal Processor

12 E1419 Ffrii FHHY R G SEE s e A
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1+~ ASTM E569, Standard Practice for Acoustic Emission Monitoring of
Structures During Controlled Stimulation [27]
ASREEAE S I P 2 Rl B R GE AaHll » AIBR ) 258 ~ "B SR LUR AR E
BT RS = 4t N B ER B0 e T > DA A B SRl sk B R4S s -
JU~ ASTM EG650, Standard Guide for Mounting Piezoelectric Acoustic
Emission Sensors [28]
AAELER I P S A IR TR - S35 B P G IR - 20T & € R B =0
PR RIES A 2 B i FERY AR IR -
JL~ ASTM ET750, Standard Practice for Characterizing Acoustic Emission
Instrumentation [29]
BB RIS T FH 2 21800 AEEAE R 26 18 1 SR M M 7 R PR 8 £
STRACISEERT G

-+ -~ ASTM E976, Standard Guide for Determining the Reproducibility of
Acoustic Emission Sensors Response [30]
B R AR A R e S RS BN AU IR T A E
A ERRL NS R R Es < ZEE - Bangn ciatba(Pencil-Lead Break) th FyAEAE thf
Y. 7yl

+— - ASTM E1106, Standard Method for Primary Calibration of Acoustic

Emission Sensors[31]
AR AE SE B FERSTE NIST £y T F B R S SR E i g

+— -+ ASTM E1781, Standard Practice for Secondary Calibration of
Acoustic Emission Sensors [32]
AFEAER I T RS R RS R AR 5 - B E1106 BEAEAH AT » 245
{E RN B 2 e B0 & AT A > E1781 B E1106 S A B e o] R T SR (S Ries
FRIEARAE -
+= - ASTM E1211, Standard Practice for Leak Detection and Location

Using Surface-Mounted Acoustic Emission Sensors [33]
A ARAE S IS AR 5 A AR BB TE L 2 B B I A s AR AR e IRRR I SRAs
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B Ae < BIREE ©
+Pd -~ ASTM E1932, Standard Guide for Acoustic Emission Examination of
Small parts [34]
AARAESH S NRT RS AR E AT EIESE ~ HifF - o Bl Rl 7 —
HREE—TIEES] -

+7# -~ ASTM  E2075, Standard Practice for Verifying the Consistency of
AE-Sensor Response Using an Acrylic Rod [35]
AREAER I — B 5725 m] DA FH R 5o e Al & R S R (S R sy — 2

+75 - ASTM  E2374, Standard Guide for Acoustic Emission System
Performance Verification [36]

AAEAES I — B 575 v AR 5 A /AT ~ FiAF B M F R T 248
MEfE 2 s -

-+t~ Nondestructive Testing Handbook, 3rd Edition: Volume 6, Acoustic
Emission Testing, “Chapter 8 Acoustic Emission Testing of Pressure
Vessels, Pipes and Tanks-Part 1” [37]

AR EE N A AU A FE I BRAE LAY 2 R )5 25 - ST (F (Y
BRI 48 - 0 13 AR & RS AR AT DARE R R Y ~ B2 EARATER
FEETTRROR] - MEIE A [ s B AR BT BR A AR » | P A R BRAE ] 5 R B e
P53 2 B SRS E AL K - SRRV R R 87 A 14 Al R A5
Bt IR R et A A — P I E 75 -
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Intensity plot. The D rating for transducer 11 is marginal.
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Sphere location plot.

Minor significance.

Minor significance requiril
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Significance requiring further tests.
Significance requiring shutdown and further tests.

ng visual followup.
jon.

13 BRI AR AR
Acoustic Emission Inspection of Spherical Metallic Pressure Vessels
2008 [38]

BT AR BRAE 50 B B R A EL SR B A A R LA RARE B R 20 A\ T B -
EORARAEA SRR E 58 % 1) MONPAC %47 » 1£ ASME AHRBAREAEBLER
o BTt e B E AR Y R AR I R ERAE i ML A HIGE SR TG %
— i F AT RIS M ESE AL B - 2 EA M B IR 2 ffll -

NB/T 47013.9-2012, BE) B asfiRpe HI 7L 557 B e A [39]

AAERERFE T AR BE ) a2ty B MU A 5 ARG SR oy R LA 3 A
FR4g Ao F < s B T 2 s 5 e MR 2 P S B B A1 A 28 P A R R ARG i
T I - Frp st ATIIBRAR Y ~ i IGE SRE P o 8 ~ e (LR JROR R S A
s IR -

HORENLR A SRR B BUE LR A R VEA R ARG Ea il - Pl 774
TS E LR SRR M AR e - AR e SR E RIS &5
o DI R 25 B oh B A (RS EIRE Y 10% RS BB B o B E I HIE e E
TRt R I > A (R W ey B R (L RS RIREAE Ry (A — R R e 5 0
TENLIR R -

QSR BUE (LR Y S5 (R B T BR By B 2 SR AR B iy > FIR% & Iy
EHBENDR B ATRIEM: o AR 8UE (LR Y S5 RE B By R 22 2R il L 3R
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7 4 Q345R iR AR & S BOE T S e (IR 93 A E o)

“m 'fg l_). l‘.“

I35 4 0 < 60dB

60dB=(0=80dB

0 > R0dB

F. 24 Pao%E4s 2 e s IE 5 A 8EE . 8RR R 1nV 4 0dB

SRUURT FEREHREE Z SR AR i S s 57

KRBT EAEREK - oMiEd - d#ES - BHRSEFNEERE > 5l
(T SRSy £ RN R S e AR > U DG AR A RS i EE et o (YR
B TR > SRS (3K KHEhatt: - ARIZEEAE API 653 [40]4E -
(8 MR AT T 8 H e DARE OR (EAE A4 5 PRV S B - (BB st EHie HUT 7A I AR AR
il > H ATEIPE gt S B R A R 2 DABR B G B A PR R bl > B8 A B TR Ry DA
FRAETTIRN o DU > RSt S A B A E A B ™ B Rl Z REpfrisR e Kol 77kt
SCIERIE] RS o

— ~ API Standard 653, 2009, Tank Inspection, Repair, Alteration and
Reconstruction [40]
Ry T HECREETETE BE BN A & 45 A MU BEEE - sZ AR ) = FE Ry B
ol - (D) H G iRl - 6 DL E @l 7 e & /N B 2 S H 2
R B - DIEERS  JEe - REE - ST R A R E EH S (A
JEC T Adl - (AR APIBS3 [iff &% C Fryllivie & RIA H - TRl 5 (3)AIERBHAL M adl -
BHILEEELEAE T~ FRZENED ~ TFIENED - REREREVIEE - FAETAEMH -
W HAHRAR E » A R A G el R 3% 66 2/ V5 5 BT — M A] -
I H ¥ EEG TAET — B E IR » 5O ERIE R R ez - Al AR AT
BESIME - (B AN 15 4 GG HE I — At A gEkE M 20 4 -
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— ~ EN 15856:2010 Nondestructive Testing — Acoustic Emission — General
Principles of AE Testing for the Detection of Corrosion within Metallic
Surrounding Filled with Liquid [41]

IEEBOMN AR R I 1 2 AR I e P IS AE <22 8 (R PN ST T REBG RS - (R A8 A2 1Y
JRERT Ry ARIFEE B S FEE RN - BEf s ARV ETH - RSB EY)
HENeBmEESIEN o RahT REAN S R TE TTRERE R A S AE ER (EH IR E
HRES - EERAHRAS EIE 2 S RERSE - EIRLES(E PR IE &y 20kHZ~80kHz -
PR R B A (R 2 2 RN AU S RL e o P AR &) &y 100kHz~300kHz - 7+
RN L FR B Y B (25 HHEN R R B L » A RIS B2 S (B SR
FE(EA 2 BHERES - THEE/D 6 FURRES BTG REUL - ST abhzHIE fir
s Ry RIS EAR 10% LN - 5 B s B =0 GG TR O » FIER 2 Ry BRI B4R 15%
DA » 25 bt BEt ot - RIS R —ERLEsEIE 15%LAA -

SN ST EEREE AR TARHES & - BNt ARSI E - DUl
TRl TAEAYSAT - (B 28 B s > Rl s 15 AR 55— PR EES
LHEREEIRM BT 1 AREE @ B PHERESRIFRERASYRE 1 AR HEEEE
Bt R R 2§58 200 mm DA pEREE - S RERGE AU R E S Y 1/
LR W a2 PR SR e e 5 5 B P oy S R P 7 AR Y R SR B A0 Bk I o 2 A 2 IR ]
B TR REEA R B R ERGE -

= » ASTM E1930-97, Standard Test Method for Examination of Liquid-Filled
Atmospheric and Low-Pressure Metal Storage Tanks Using Acoustic
Emission [42]
ARG T AT R B I | GRS B o R (I — (A R 5 [ - JEIATE
J7EF R Z R G B ~ $7 8 B AP AR IR < ERERSR - ERE R
RIHYZEL ~ [E6T - FETIR e - i - Mo bBlkiah - SRENIEE R R - BERE
RAL ~ IEVELIOE o feHlE E B RS P i B  #EN - RIS e haeH
JEAR - RIZE R s R s AR B e 2 R ER SR - AR A A E
FEl A ELE ANSY)EE 2 R - BN ANEY) = EiEE 10% 755
PR EEERGR - B B EERE B T (A8 R E AR R 7 A N B 14 Bl 15 - HEHIE
JTIERTREANAY S ERER ST 7R R H GERE(E TR T - A5 AR LA 2 A R A o
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PERCENT AE TEST PRESSURE

B
fit ] E &

NOTE:

! See paragraph 10.9.4.1 for max fill rate

2. Perform second lmdmg if data are
Inconﬂuswe or if possible
Superimposed

pﬁndhtfuremrtvﬂllll% hold
4? Tolerance on specified times,
minug 0, plus 2 minute
5. Bi
10% o

s - &
M SR IR A 1

defects indicated
ressure, if req'd shall be

n AE exam with liquid level at least

max allowable level
1o0

AR E R G R R L S E

LG B

===

MENT R EE - AlEERcE
RGNS R & B e

NOTE:
1. See paragraph 10.9,4.2 for maximum
resssurization rate

Second londing is for repaired tanks only.
Perform if data from repair area arc
inconclusive or indicate defects.
3. Superimposed pressure, if req'd shali be
appiiedl befare start of 100% hokd
4. Tolerance on specified times,
minus 0, plus 2 minute

1603

Background

PERCENT AE TEST PRESSURE

Backgronnd

TIME

New Tank Flll Schedule

14 HradiErE

ERE

(repaired tank only)

TIME
In Service Tank Flll Schedule

& 15 #REh e SR

I~ FRBAMR LR e A B [43]
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B EsAEE BT e s RS Ehk - BRARIER - AaNtE S
BORR > B ME SR A SIS REEE - A AT RES [FERCRHIE B G F FBUGRIEA R -
HEBE IR SN A ~ SR easmbe - S A IR BUR R AT E ARG B (E GG R
SRV LAY « B 1R o s SRR 42 - EHHRTRRI AR ~ AR R i F A8
MR IR esEMH R EAvZEaM - 93 1E% APl 510 Pressure Vessel Inspection Code:
In-Service Inspection, Rating, Repair, and Alteration ¥ @ B 775 2 e #E 1T & B R DATE (R
BRI e B AR IRy e B - PO A L T BRI 2585 n] RE S AR 2 RE S5 (LR ~ At
MEEEFIRE ~ BEERIS IR oy #EsE - Hoh—IE 2 M2 — T A BERURES 2 4%
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