1. [EUIC
AR B L O b7 7~ MR -
DM A S = X A OREZ S, BB M
IS D 3EHDHRD S, WEORKERHI 5
FIRERS A—=F 2k > THEORZ ) 3%
RIS % & ARIRAEIE. H IR, eI
THRAESHIL L & BB A 7 = X A 0SB L S
B OTRMEIER & %> TWw b, iR FHE I,
Tbt —50~ 0COEEIREE T O W /GHEzIC
B D HVEIE IR ERIES % LI X i
T OIRBRFEEMER D RIRZIE L 72 5o B
B, $4bbH 0C~150C O EEBBE T TOHE
A A=A 20E, BERA, SIS EERE X
OBV ERRRIEHETH 5o HinHE,
¥ 7% b H150C ~800C TIid mHidig EMA, 2
V=7 BJEST. SRS b,y e ks
JERR T C ORI MRS EZ I E 2 b,
B1.13, #ENEoamy 77 >~ Mk
\F % 304E R DL RIS H 2 i T oJE I A L
WA = XL DRBIREGHREZRL TWVWbH, 20
To-ay.a BH

a-Fax 3%
7%

HAEGIRRAN
8%

1.1
years in the petrochemical plant

Safety & Tomorrow No.170 (2016.11) 14

B
AERSHEEEIN (ESCC) DESHMED
25— = B X
8K X i

M 27572 590% i < 3% iEK O 8 2 7
ZALTH Y, FIHHHEIE T £# N (ESCC)
WKWELTR, BRI Y S SOEZER 2
) —= v 7 TORM, it s 2 L AW
HThHb, LI2> T, AT 7~ Fost
SIS EE T 2 AR Er OB N
AMRB LT R T 5,

2. SERHERINORZEHE
2.1 NERHDEBRIINORLELRL - BEHD
i

WM T TOF—ATF A FRAT VLA
HoOMBAKSED X UORE OBHRIGEET T 7
. LR~V YA MRS BT B A
IS EEE, RN T8 X 0wk 2 5
DEMRVERAL I L 0 BN R T 5. &5
2 ARICBIT 08T T ¥ O RS
VX PR TR AS118 +13.5C 25 b &k 1k
&7, ESCC I & 2 HlfLoFE, TRl A
LTwa,

K
3%

AlER (SCCAT)
45%

Relationship of damage mechanisms that became the leakage over 30



ESCC 0 H IO TRICE L D S,
F 72, B1.21213AE TO ESCC 0%, 5
AT - FBan & TTRL L LT & 2 oA &
ZNERS
1) #FHI AT SUS-304%8, T3 & OEH:H

WIFALIIEFER L T,

2) FAF, HERoOETAEIE. 4.5mm-12.0mm

Thbo
3) ESCC DFH LTS, W BG BN, B

MEdREL TV,

4) HEREMA 5 AELIMIC ESCC 2854 L T A 1%
ik, KA L Cld e Wil e ©
H5

5) M e AR OGN A T — > — IV BkEE
IS X B MK PRI O — S 25
AL CRE L BCAE REBE 0 Wi BAbE A 25 35) 38 C
»H5o

-

BI1.21%, RIS ERLHI T H 5 72D 12,
TEHLH T ORI A DR EC X B PRI
PAR A 7 — HHEBo > — VEsREDSe b, Rl
B E 2 - B oM L, Wi o —i8iE
AT\ & BB R IS B 2 BB A To
LA L 72 ESCC 2858 L3 Wil
RLTW5,

K1.31%. iEMEROLA I LRI, X
V- M/H B IREHREOKIE R E12 X - T,
P A T —INTAS X B8R &, WAL K EEZR
EROL - EREICTRRIZA & IR A I X
% W 35 R 1 A O T . B B AR I L
ESCC S ml&zth & 2 %,

2.2 SEARHERENZEO BB FIRIE

X1.412, #ET T ~ b OYREIE RIS 5
MR- DR A /R L2b 0T, WA NI
BEEINT T2 R TFOMNEREZ]L.0

G Overhead system of the columns are the most highly sensitive area

g
Repetition of rainwater p G

the residence from the pipe slide
shoes

the residence from the pipe
supports

Repetition of the residence and

Re — s ':‘ s ::::I rainwater in the horizontal

. Repetition of rainwater intrusion and
. retention in the flange

1.2 The relationship between the stress corrosion cracking and rain waer
retention area under the insulation materials

15 Safety & Tomorrow No.170 (2016.11)



Rainwater penetration with pitting regions from the dearance of
equipmentM /H

ESCC in the corrosion regions

1.3 The relationship between the rainwater retention and corrosion with

ESCC of equipment

w

SERRRSLE

05 | ELEIEL-BoEdT

Flll 10 20 % 40 50 60
BERTR(GETHE) mg Nad/m2-d
X1.4 BENFEHEBERIEOBGR

L7381 4. 050 EMAR S 2T T
WL ERbPDL, S5 TIVFHIBWY
Ty MRS B FERRDW N T E ) —HEE
CHRER T OB L E 2 SN D IFEEINCE L
WA B TR AR H 7z,
2.3 SNERNERINOREERFLAOFME
SRS B B, T, PR E A2
V==Y 7 h S L, ESCC % Ml
EoTHRIBL, 512, EREEXEHRT L
L3P BVEER DL, —MITIE, B - BB T
OENZEIZPTORMIIES ZETEL DY
HIEEZNETHH 2 LR S, FHOER

Safety & Tomorrow No.170 (2016.11) 16

B - EBaDKFERF TR IS E NS,
B1.5i%. Eimd R F 720, JEREMRAE TR
SN 7ARZR O WIE & B S 7R & o B R
ZRL, 7878y MBI 4 VERMETS
ENAY THBIEBL2BIRE 2%, 202
L, BRIEUER % DFR (Decreasing Failure
Rate) W % B\ X, BRI TR L, 5%
IS DOAHEIC & o THEMEIZENTTL %,
L72o T, — WGt —ATFARAT VL
A8 SCC TOFRRFUSTIE100MPa F2 5 7% D
C. CFR (Constant Failure Rate) 3 X U IFR
(Increasing Failure Rate) %8 18 12 B W T



~
£ 12
E
£ Bathtub curve estimated
10 |
o = @
E A 7
2 'DFR AL
5 g I IFR__«
52 \ i
o ] CFR 5
£ sllse®@ e
z V" Sk mg
® Q @)
g o
c
4
.0
= 2
+
@
= 0
0 10 20 30 40 50
Observed years(y's)

E1.5 Relationship of Detected years and equipment wall thickness of the ESCC

0.5~0.75x BRI CRHAl 9 % o

HeoR, B B S 7z ESCC I3 g2k &
LTy EZOHAL - A ED X 9 gt
Ty =D, TA TIVHADIRT
A—FIRNTZAT) & T, DARIREIET 5
BT, TOMOEAIC XD BRI 02k
FHGET L7ze — RS T A TV BT Bl
Sk, WIIEER DFR, s —g 72137 ~
5 LR CFR, B =SB0 & 7213 4 ol
BUIFR O3 % — V50T 2479 & C, MR Z
RO D FEA ] & B PSR E 2 %0 2D
T A TNGANIIEIREEE m, RERE p &9
TOooRHERL, koA D) ThLbEh
. [1]

F(nzl—exp[—(%)m] ...................... (1.1)
ZZT.

Fo MR

t 5 BER (year)

m ;IR

n o RERE
R TG A= mORKESIZE ST, HAD
EDRD & HIZ2ALT %,

®0<m<1 DFR

@m=1 CFR

®m>1 IFR

Pees, B CIRBERI L LT SNz ESCC
%, B1.607 4 7uaAiticiT s L 30
OIMNIE SN D, TNFN, BEEH,S 54
DI oEMHEIC%4:9 % DFR m=0.8< 1. 6
E~20FEOMMICHEAET S CFRn =1.00F
¥ MR, 2145 DL TR 5 IFR
3.0(m) >1.00 BEAEI B BITAHY LT\ b,
B IZ B W T O ESCC MHR LR %2 ko
BI2IE. WIRE & U CRERa P BN & SRl S
B & RAEL LR E L CRrMliS 2 R D
V. AIECIIME. EERAE. WAETICX 2
PRI L. B - B ORISR 2
e, BARH T —DH#y —VikRELHIL. £
BOMAK N v 78 X 0T EIRICH 35
AR OBRENEEEL 725,

2.4 SHNERHWEERINOEREEOFE
ESCC Ol & e Jg 3 B 12 1%, SUS-304
1 D0.2% i 77 (6,;,250N/mm?) 1259 % 55 I
TEMLEEPIKRECHELTWEEE X 5,
KEH ESCC I KT 3 RIS T] & R HEE D5
BrEBEZELTE, AWIBHINESL B 512D
NC ESCC B AR IR F ¥ 5, &

I EE LT BRI I RAR T Kiscc BT

17 Safety & Tomorrow No.170 (2016.11)



0 1

99/
90

50
F()% 30
20
10
0.8=m; DFR

=

5

]

2
1

-0.25

1 5

10

t(age)
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1.8 Damage cases of ESCC under high stress environment in between the
support shoe and the longitudinal welding of pipes
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E1.9 Screening and sensitivity extraction flow chart of ESCC(SUS-304 only)
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