Re: h2sl| =& 24 HitLI St & X HIOIXI 1/9
h2s8| == £4] HIFtLI S 8 A=

H2SDJF L& = HYDRAU CARBON SMIS0A 2M6t=s 25012
HH 2A2 H2SOt 2t =0t 0l23tE ] Ol A 0123t
= SO3-S0| 2HEHS BAANII=EZ 21 USLICH

= = |01=22 ZEst HIILIS D Ol210 H2S =23 fAZ 2+

= % | AeXl, £= U2 HILS0| EMMot=X 228 LICH
20 HAl= SS0ILE 0l 28 =22 I HAe 82
AetgtetLIC #1122 0l= B.T.X PLANTZ2| 2nd reactor2t
ZEH = 211 LICH,
=0 A 28 OIS SEEQ Dz 22 (BAIE 3 1998 oA
2E3 M =S EH)S & EFX6HAII| BIHRLICEH.
O HEe 228 22X HietH =2 XME e 2010 oet
HEELIC}.
4.4.3 Hydrogen Damage (=42 4t)
-2 H2S, H2 2 HF acid0fl 28t F&te| ZWO0|Ct =4 &4 2
S SF=Fig 4.4.3.1 1t Table 4.4.3.1 Ol 2 3HALE.
— Agueous Hydrogen Sulfide (H2S) 2 0|L} Sour Water0l 2| ol
Carbon SteelZt Low—-Alloy Steel (ME2&)0 LM A0 A1}
Z JIXl Typell Hydrogen DamageE €2 % UL.
—OIEE 92 S0 22 M 22 A4S A ot (Hydrogen

M Izo
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Embrittlement)

Strength SteelsOl L} High—Hardne
(Hydrogen Stress Cracking)

—I\/Ianganese Sulflde JHXH =2 0] Lt
KUXOF BHateEH =40 2
S =M SteelZ2=2H

3+A+5| A j|
T2 40| SIIGHAH SHA 2
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—Ductile SteelsOlLF &S PWHT
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OILP 2O LHE 0l VoidsE
(Hydrogen Attack, Blistering & Stepwise Cracking), High—
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—2Al BI20|H 22 EEOH Ol MAE Hydrogen & AtJF THE 2l
HAHN BuilldUp DS M 28 LHE ek SaotAH &0 H2k It
20ILF H3 Helz OJJ LHE SE0IU &8 S20| 520l =2 =
= WR0l 2E5HAH & L.

€ 4ot &0, s

9|u
ol &l Metal2 HAGHS, HEISE* (0, Welding2 211, W&

Oa:', {20t ASHE2Z) Soll QA Hydrogen Stress
Cracking0| &0 +Ct.
*Lamination : 252 JtSHH U2tN 2MotE S8 0IL =2=20
O| ol A ?%CH 2= 2= Ll
*HE 22 (Transformation Stress) : BEHE LOAHN M= S
= 2ot= E‘Il = 22 IIgE HEE 220l W2otH @ AH|ILE

OlE AMEHO OI=EAIOIEZ HENGHHAN XMI&E I 2lst HE S&

S M

o O
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Ol

ss Steels®| XA QI Cracking
Ct.

Lamination* 22 VoidsLH0l =2

O AJ|Jt SItE
0l VoidlHdl = JtA2l =

= Blisteringt Fissuring= 0FJ| Al
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OIO.ILI.X' OI—‘— I.

-Hydrogen DamageE Z=Z Steels0] &
H2S SHN ==& [ L

-2 pH gt2 2= Agueous H2S EHE L&t CyanidesIt &= MHE
[[H Hydrogen Damage% OFIIAIZE == QULCH.

-pH 8 0| &2 2t= Aqueous H2S ZHE CyanidesIt =Xl 6t

S M, 22 EHAl Iron Sulfide (FeS) 25U%S M52 2 Steel®
—.—’%“E’ Ch2 SAMAIRICE.

—~Cyanides= 0] 2522 WA AIZIO, WHEH 0 220 £4/0] &
O HCF.

-pH 8 0| &2 2= Aqu eous Ammonia/Sulfide/Cyanide servicelf
Ol M Steel2 242 &4 Hydrogen damageE =BtetCt) AE A
o2 B2 UL

ro
©
I
P
fjo
oy
rr
x>
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(1)Hydrogen Embrittlement (&=AF &)

—Hydrogen FHA&E2 HE 2| 242 & DuctilityE Z2AA2=
20| AULCH 0l HS HWEE22 CIE 2] Typesl Metal HE Hste
t&EHOII].

-0lE =M™, Hydrogenl2 2 Charge&lﬁé i, Carbon Steel2]
Ductility= 42%0lM 7%= SHACHD 20 /ACH.

-0| Ductility2l Loss= Charpy V-Notch Test&2 &3 AI&E0
ch, gl HEET A8 BEE9 O_lx* ANE 2 ol S0l 2E & L.
=42 MAE Steeldll 3t=0| Jto& Z0 L0F UK &£0F TH Ot
2AO{LHCt 0] A2 A 1II2 (Static Fatigue)etd 2™ JA2H
oo 2 lis ®la P"E

AN Z S ((Static Fatigue Limit)etd SHCE.

— Hydrogen Embrittlemente =2t&8 22 LW LI, Heatingol
Hydrogen° U= 2 =2 Reverse & &= U2, Recovery Rate= Al
2H 2% 0 ECLCH

-25mm(12IXl) SHE AMZE 1AI2 SO 230C (450°F) 2 Heating
ot Welding 20l Cracking2 & Xlot=0 4 &0ICh= A0 &4
S CF.

—DuctilityE 2t 3| 3= AI2I21 2ol 650C (1200°F) 0fl A 2Hr T=
105C(225°F)0I M ol& sot Heatlng Melote B0l 01250 2
O Wet H2SOl =S E 22 oM F ol ZE W2t Drawing (O_| ¢
= DERAZE Wirell A S §IE/\ID|7I fIol A=
= =206tLC.

-JedLE LBt OS2 315T (600°F)0]l 4 Heating ot= 242 1
Hydrogen Attack® Jts&0| /222 1ol OF SHC}.
—-TitaniumO| &8t Corrosion2 & 216 &4 HydrogenOl Lt Dry
Hydrogen Gasl =22 [ Hol&d = O'l]

=3
=

2
o

HEO B S22

0

—lron SmearsE Z&o6t, EHN =Mool LE S0 2ol
Hydrogen St S& & = JCH, =2 7OC (160°F) Ol & 0N &
O LY.

—lron Smears 22 2Z == MAHGtI| It Titanium
ComponentsOil Ct=2 1t &2 &AMl M2l E etlt.

- 1~3 Vol% Hydrofluoric Acid (HF)E E%‘éff 10~30 Vol% Nitric
AcidZ 49~52T (120~125°F) 0l A 1 2 S0 ANl X2l S StL.
- Acid Picking2 &8t Shutdown2| 2! 8 SAY E+E 8 F0
Titanium ComponentsE Cleanings! ‘é‘EDP UL E3l, ™
Petrochemical 2& S0l ==& Acetic Acid0l ==& Components
£ oM T EC.

-_—
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Re: h2s2l == F4 UL S X HIOIXI 3/9

- Pickling =92t Hydrogen Pick-Up2 =43t 6t == Nitric Acid2t
HF Acid 2 819t 2] 100|{OF StCt.

-0k B2 A2l Process Environmentsl Al =, Titanium
Components= Titanium SurfacesOll Hydrogen 2222 HydrideJt
SMHE X 2otE=F, Aluminum 22 Z=22| Components& £H &
JIMoz BACNOF 2F StCH DX ¢22H 4= =250 20|85
O 2AI0| SAECH (2HY 24)).

- AP SE 2FO] HydrogenS X & ot=(0ll, Hydrotreating Units2
Reactor Effluent) Process StreamsOll Al = Titaniume &KXl 175TC
(350°F) OIGHOl Al AP Sl 01 OF SHCH.

(2)Hydrogen Attack (a=AZ2)

1) IR

-Hydrogen Attack (£= High—-Temperature Hydrogen Attack)2
&, 0okl Hydrogen GasJt &=Mot= 910 M Steels2| JI
HAEQI & 0| LIt KI= 24 2k ZHAH O UL

-HI=, BtHQOI 24 HAAZ2 OtLI XI B, Hydrogen Service 2t
Refinery & X12| &H 2 &0l CHoHl Ol A 2st 2HIE 0FIIAIZ =
ULE.

—Hydrotreating, Reforming, Hydrocracking Unitstl Al & 260C
(500°F) Ol4f, 689 Kpa (100 Psia) 0l&f2| Hydrogen Partial
Pressures &FEH0I A Ot S80o| 2& & UL,

—-0|= Conditions OteH 0l A, Molecular Hydrogen (H2)J} Steel =™
OlA =2 X2 oi2lot 012301 Steel LHOI Al &HakEIC.
—Grain Boundaries, Dislocations(&€l), Inclusions(JH ),
Lamination2t 11 242 Ct2 Internal Voids (LIS B Xt2l)Ml A =24
S X0F ZollEl Carbon1t, Metal Carbides2t BHE 6l Al MethaneE2 &
A 5tCt.

-2 =X E 0| & Methanee ¢
-1 Z 1 LR 2| Methane &£ =2l ALt Intergranular
Fissuring (2 H =) 222 eraa 0l S C.

-2 5205l =2H, ZollE CarbonO| Steel EH = 2 AH6HH
= ALt 2860 Methane=2 2 St

—Hydrogen Attack& BlisteringOl Lt Cracking ECt= 830 2 &
€t (Decarburization)2l EEIE F &tC
—Hydrogen Attackl| & BtA Ol Hak= Pearliteli 2] Carbon| 10Z&
(EHEH I Metal LHS| 2L (Fissures)E S A 8L (Fig 4.4.3.2)
—AttackIt &SN et 0l S0l FEHAMAN O 2 LAt LK
Ol Al Carbonll 22Xl NZ0| SSoHAI L 11 S THE LX=2
AN SE=ICH (Fig 4.4.3.3)

—-Hydrogen Attack2 QI 2 &2t HAHOl 2AE Bt6t0 2N
2 AFE 0l Warning Signs 80| Ol 7| Xl &= Equipment FailureE
H2Ct.

| Xl = etCh.

.

z
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b

rerolo
1]l o HU
HH 1[0 Jtob
Mo i

A
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2)Forms of Hydrogen Attack

—Hydrogen Attacke Stress, Metal =& WOl Al Attacke B &, 2L
Ol HIZ2= M= S0l et 6] HEHE 22 = UL

-8t 9 2 Surface Attack® EquipmentIt & AEHN UKX &£ 10
DS, DA A0 ESCAUAS [ L O LHC.
-t O Z EE2 SteelQ EHOILI SHE Soll @ otH LIEHLE
Al 220, ZAWC e LocationsOll A & A4 SHCE.
S

—Fissures(# &) Metal Surfacelll &istH & | 2#€ A Hdle
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Re: h2s2l == F4 UL S X HIOIXl 4 /9

HCMH, O g8 HH 0l 23 M2AZ HE HXle E=0h

-Hydrogen Attacke &3 Steel W0l =2 S=20ILI SE€0| & =&
2O A AZEICH OIS Areas® Hydrogendt SEX O Z &HALSEHD| [MH
20I|Ct.

—Fissures= Surface2 = 206|2 EE L9 IJIE X2 0l = oA
MIIK O] &&2 Ol0tE 2&E L (Weldment) 289 7S 9
e 20| L.

-=5 Hydrogen AttackE OFJ|ot)| ?Iof 2 Ret SE=2 S =0 &
I—l Clle OI—‘—EI_.

—Hydrogen Attack= Fillet Weld2| 20 A Al &EGIH ES&H2| HAZS
(et MEE = HE 282 20N E5stthe A0l 2AEAUCE.
-0l EfE 29 Hydrogen= _L.L_%*or_ Process StreamO| Il 2 &

2 WHZ S IIA Crack 2 F=20l Fissuring= 0FJIAIZACEH (Fig
4.4.3.4)
—&1 8t Hydrogen Attack2l Z 1t Blisters2t LaminationsOl 2 J|H &
%= UCH. (Fig 4.4.3.5)

-0lXE Hy d rogen Att
HH A SAE EFE}

=

lO

ck

ac
B

| M= SHOIN Steel2l & & A0
b,

28
Ui
0

3)Prevention of Hydrogen Attack (&2t X| &)
—-Hydrogen AttackS 2t XI6t)| st K& gt
H=z OIEiaF 22 J|0l Al ACl= Steels St
-CtS2 Hydrogen Attack0ll 2et&doc=z A
- Chromwmd Molybdenum & & Carb|de
9 Hydrogen AttackOll CHSt ResistanceE b AIZICH.

- & Jt& Carbon Content2 Steel2l Hydrogen AttackOll CHet M &t
£ ’“\AI?'E&.

— Heat—-Affected Zones& Base MetaIOI Lt Weld Metal =2 Ct
Hydrogen AttackJt O X LID| & Ct.

-e2=0 37 & 73 %’é*OHA-IE ydrogen Attacks &t |6P
J| #Io Chromiumt Molybdenum= Z&0dl= MEE=220| AIE

Ct.

-JefLt, =20 C-0.5 Mo SteelO] & 2|2t Hydrogen0l =& A
[ ZE0| A2 2 AHZ & Construction2 i = 0] &2
Ct 248 =22 AP%OPE% iJaFEP.

-1 & Hydrogen Servicelll AFE &= 421 SteelsOll CHet Limitation
0l APl 941(Nelson Curve) Ofl Lt PLHi’iEP.

—_1 Nelson Curvese= Laboratory & 222tJ| ECt= 23l &I24H0
Z &l Refinery Experlence 2HZ 8t A0ICt. (Fig 4.4.3.6)

—OIE Hydrogen <210 A AIZ3d P Materials2 & & & = JtE
222 APl 941 CodeE ArEZaH0F2H SHCY.

—Hydrogen AttackO| 2/ 0ll, Carbon Steelldt Low—Alloy Steel 2& £
THOF 2F 260°C (500°F) Ol42l Hydrogen Servicell M Hydrogen
Stress Cracking 0] €0HY %= QUC}. Cracking2 23 HE et &

o

S
—EquipmentJt ShutdownElDl MOl 2250 CoolingE [ = ctat
Hydrogen Outgasing & XtJt L0 OF &+Ct.

-12% 0| &2 Chromium2 E & 6t= Stainless Steel2 S0l
Austenitic Stainless Steel2 Hydrogen Attack0ll 2 GtCt.

(3)Hydrogen Blistering and Stepwise Cracking (HIC)
—Hydrogen Blistering2 =2 Catalytic Cracking Units2l Vapor
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Re: h2s2l == F4 UL S X HIOIXI 5/9

Recovery (Light Ends) SectionOllAl X0t &I S
Hydrotreating Unit2tHydrocracking UnitOl A Reactor Effluent
Section2 M& AreasOlAE 22t2 2HIJF UL,

—Hydrogen Blistering2 &8t Sour Water Stripper Towers2t Amine
Regenerator (Stripper) Towers2l Overhead Systemt Amine
Contactor (Absorber) Towers2l BottomOl A &= LIEFHGCE.

— Fig 4.4.3.72 HIC2| 24! J| 722 SteeldllA2 11 2 T AIF
20| C.

—-Fig 4.4.3.801l Catalytic Cracking Unit2l Absorber/Stripper Tower
LHOI A 204 = Hydrogen Blistering2l OIS LIEFU QU L.

—Fig 4.4.3.9= Anhydrous HFE M&aGtJ| foll A= & Steel Plate
0l A2l Hydrogen Blister& 204 =1 /J2M, 18 (b)= Hydrogen
Blister2l Jt& X2l 0l A Step—Wise Cracking0l 2GS EH=1
ULE.

—Blister Z1 AtXl LHOI Hydrogen & 0| Build up & ™ Blister2l Jt&
A2l 0l A Blisterdbt & & & Stepwise CrackingO| LEEFSHCE.
—Hydrogen Blistering2 &3& Aqgueous Sulfide 2412 2t M OF
J|&l= Hydrogen EmbrittlementE 4=Bt&tC}.

—Hydrogen Blistering? &8 242 AAZH0 £R& X2 HIS
SPAE0| RH2HE S8 =20 ACHH 2HL S DamageE OFJ|
ANZ = UL,

-0 4 30l Hydrogen Blistering2 Slag JH X2 0l Lt Laminations
£ 2t= Dirty SteelOfl SHE S CY.

—Equipment?l Vapor/Liquid Interface Areastl A & LIEFLI=AI OF
Ot Ammonia, H2S, Hydrogen CyanideJl 52 Water U0l £ =
0= AreasOfl 20 22 W0 S&alJ| &Y A 0ICH.

—Catalytic Cracking Units@| 0424 Vapor Compression Stages | Af
9] Corrosiont Hydrogen BlisteringsS =0[J| {8t J|2& 0l
Approach= Water Condensatell il 2= Cyanide2t Bisulfide lons
ol =L E 2AAI|= 210ICH.

—Corrosion Inhibitor =& 1t 4= 0 Compressed Wet—-Gas
Streams®| Water WashingO| Ot= 2 X 0| Water Washing2
Cyanides?| s&E =QIC}.

-2 g2 98 =0 Compressor After ColdersE 2 E Al
| Xl 26+t== Boiler Feed WaterLt Steam Condensate &2 &
O WaterJt =& & O OF StL.

—Hydrotreating Unit2 Hydrocracking Unit2 O™ Components0il
St& &= Hydrogen Blistering0l €0{Lt= 20, Oled Z&s &=
AreaZ Stainless SteelOl LI Alloy 400 (N04400) E2 & Lining8tLCt.
-0l & &8t Sour Water Stripper Towers2 Amine Regenerator
(Stripper) TowersUt Amine Contactor(Absorber) Towers2|

—

Overhead Systems0fl *l= Componentstl & & Z&ICF.

@

L

r

=

(4)Stress Oriented Hydrogen Induced Cracking (SOHIC, =42
ZZ)

—Hydrogen Sulfide (H2S) =

Compressor Rotors &2 A5 gt= DA Steel
Components2| AHEOI Cra OFJIAIZE == ULH.
—-Cracking® £t &tttst 2™ FME E &6t U= Carbon Steel
ComponentsOl M & 04 GtCF.

—Cracking2 LBt= 9 2 Transgranular (& LH) cracking& EH 0| 0,
Sulfide Corrosion M2 WXEstD JUS 210|CH (Fig 4.4.3.10 &

Sour Water= Bolting 2t
(w]

LU i
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4.4.3.11)

-0l248t Typell Cracking2 Hydrogen Stress Cracking &£=
Sulfide Cracking@ & ' Md €20, Hydrogen—Induced Stepwise
Crackingt s = CHEICH.

—Hydrogen Stress Cracking2 833 &1l 8 R3tstS&EUH A Gas
Compressors Wl DA = Boltingt CHE 0421 ComponentsE 2 2
2 ot= High—Pressure ProcessJt Introduction & 22 ol e X
H &AL

—Pressure Vessel Construction0ll 4 Submerged Arc Welding2l At
20| SHESZM, 0= 28, 2= = (Weld Deposits) 0l Base
Metal 2C+ Ot SHEO A 0l & 22 = WAl Transverse Cracking
(2z2g)x2 22210,

-2BIN 92 Hydrogen Stress Cracking2 Hydrogen
EmbrittlementE 2 29|H dt= 2012 &2 Corrosive
EnvironmentsOff A1 224 St

-2 & © 2 Hydrogen Stress Cracking2 Aqueous 2 LHOI Al 50
PPM 0] 42| Hydrogen Sulfide (H2S) (OI& O %2 sEHAE &
LD = oHKIBHE E&6t= Process StreamsOllA YO LHCHD 4
2rst = QUL

—Hydrogen Stress Cracking2 =& Il 2 U AN & HCH
-8l AFstsrSE U A2l Hydrogen Embrittlement,
Hydrogen Blistering, Hydrogen Stress Cracking=2 &3& Cyanides
E eI &,

-Jt& 218 22 Hydrogen Stress Cracking2 2 Xlot= Y
0 HEst 0F=28HA Q1 Condition &HEH0I U= HOICH 0l X2 E2E
Hardness= 200HBZ HIStZ 01 0F 8tCt= 24 S 20| 8HCY.

-8 22 HAZ (Heat—Affected Zone) 1t Hot Forming(Z2t4 &)
© 2 OtE Shell PlatesOll Hard ZonesO| 4% 22 0|= Areas0fl
22 Hardness Limitation0l & & &I Ct.

H
S

-

Ho Df
=H o O

*2l 7222 (Transverse Crack) : & HI0IE = &2 X&l 2
CHOHOY 212t YISO 2 SHAlG=E A0 LBIRHOZ & A0 A0

c &= 33 =20 20
X

-He2&1 At BHUHM € U= Hydrogen Stress Cracking
Ol CHet Guide-linesE APl 9422 NACE RP 04720 LIEHH R CE.

-MI&E EquipmentE PWHTE &2 2 M Hydrogen Stress
Cracking? £M= AN =< 210ICH S JHXIS 01 JA=dl, =W
=2, 0™ S Micro Structure 20 620°C (1150°F)2 JHL ot
Tempering ((£&)ol= 201 JACH =M 2, Welding0lLE Forming
Oz 0lgt Mg S ZAAIsE I UL

—Stainless SteelsE L& ot =2 Ferrous Alloysdt HH
Nonferrous Alloys2 hydrogen Stress Cracking0l € X Lt2| & Ct.
—Carbon Steelst Low—Alloys SteelsO| 1 &2 &I 620 Mpa (90
ksi)& =& M cracking 0l 20HY %= UL,

—Hardness 2t Strength ALOI 0 2 &8t 20| A2 2 22 L&
Level2 200HB Hardness StHE 2t =CLk.

-7 2 Oil Field Equipmenttll AFZSE 1 St2| CHE Ferroust
Nonferrous &322 2= 2 X 2lHl CHol A4 NACE MR-01-7501 Lt
EFLHUCH HIZ= Oil Field 291212t Refining <121 ECH O & 2t6HX]
0F, 1) Recommendations= ME &8 S 98t LEHA Ol GuideZ Ab

% NACE MR0175 (SSC) 2t NACE Publ. 8X193 (HIC)2l R 7 Ab&t 1t
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=R &

(1) Wet Sour Service 2 &2

1) JHR: Well (Oil Production) ¥ 8%, 82 3tstES &0l A Wet H2S
( HF acid = AIUXI 2 13H)0ll 2Ia CrackS2l =4&0] W& T =
ServiceE Z&tCt. Wet sour servicel| 32 =4F 4, HIC, SSCC,
SOHIC S0| sAll Sg&doc =z 2AstCH NACE MRO175= M3
Well2 S4822 7388 CodellLt 20l 87 Y ARSstESH 0
MN&E HEZ0oH |tCH 2LF 1998 EditionR El= Refinery 2
Petrochemical e & 8& ZRJt 8l X222 INEEULCE

2) NACE MR 0175 Materail Requirements — Sulfide Stress
Cracking Resistant Metallic Materials for Oilfield Equipment2| =
QLU (HICH Ul & ote)

() Sour Gas Service

(j|.) NHOr O= Dl-ZF_/\l

Moo Tl T 7/

- Liguid Water =M

— Total Pressure = 65 Psia (0.45 Mpa)

— Gasat Lol H2S Partial Pressure > 0.05 psia (0.34 kPa)

(L) #AELFAE

- A% 73 (Carbon steel? #R, max. 22HRC 2t #&Z X el 2

)
@ Sour Oil and Gas Service
Oh MEWe - (1S9 Z2E Hols RS H20 X8

— Gas / Oil < 5,000 SCF bbl (barrel of oil)

- Gas&OolA =0 15% H2S &%

— Total Pressure < 265 Psia (1.8 Mpa)

— Gasat Lol H2S Partial Pressure < 10 psia (0.07 MPa)

(L) AR FAIE: Z2E 72X (Carbon steel® 2L, max. 22HRC
o RELGHE 27)

3) Wet Sour ServiceEgE M21%

(D Low Risk Service: max. Design Pressure < 65 Psia (0.45 Mpa)
Ol A — © Fluid catalytic cracking &= Delayed coker unitl Af
= 0|3 R2t= 0tel el Simple Wet Sour ServiceZ &8, (."CN-

—
S~—"

; O el I A0 SLCH.

@ Simple Wet Sour Service: max. Design Pressure = 65 Psia
(0.45 Mpa)0l 12 Crack inducing agentsLt Cathodic poisons (CN-
S)0| =EMoHA 2= E=2

¥ RPARE

-2E 88%, HAZR € 220 3= =& (6t&)0] 2+&

- NACE MR0O1752/ 0l &= Carbon steel2 &

RPO4720I BEE.

- PWHTE B8tE 22 QALX E2Lt 1~2 passll &2 EES
(0, @1WEI|9 Tube to Tubesheet 2)Ul= @FEIJIE &L Air-
hardeningst Cr-Mo&d 2 2% PWHTI R & Ct.

(@ Severe Wet Sour Service: Total Pressure = 65 Psia (0.45 Mpa)
0l 12 Crack inducing agentsLt Cathodic poisons (CN- )0 =}
ol= 8%

¥ Crack inducing agentsLt Cathodic poisons

— wet sour liguid petroleum &£ = natural gas liquids

— Hydrotreaters and Hydrocracking units2l high pressure
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separation systems downstream
— Amines L&
_ E}ADI- LHO“ tll-/\Hj| A AN O LCj|.

T 4 — |-
@ 2HRBAEZRIINA HEEE SASUE 2= FeSY Q| AT}
wet H2S, Erosion, Chemical CleaningS 0ll 2o Ikl A
® CN- 20 ppmw = 1FA|
® =< SulfideE €4(0ll, NH4HS)ol= salt forming cation (0,
NH3)= I;*/\I
— Systems in cyclic service
¥ QPALE

- 2= 8%, HAZR £ 2M=0 = Met

- NACE MR0O1752/ 0l &= Carbon steel?l E&F & == NACE
RPO472J1I &2 &=

- PWHT= carbon steel and low alloys steel (Cr—Mo)0ll CHoll 25
& C.

- Plate¥ Plateg2 2t A M= CO32 AME0| Fotg 7 & L.

@® Welded pipe= 20|02 0l Normalizing0l 2 +*&!Ct.

@® Fully killed & Fine grain practiceJt L & Ct.

@® HIC resistance steel0| 2 & Ct.

(2) HIC Resistant Steel

1) B9 &4 £4A'E Hydrogen Blisteringt Stepwise Cracking=
AHE = A= M=

@ Q1% FXE Slabs S FEEC} A0l X0l HICH X 2

(2 Controlled rolled plate= LEI2AE L 2 221 705~900C Ol

A—I 2HoIEEZ MnSeH 22 HAQ EA4XIHZE softerot) A H
ol X2 2 HICS °JI4° M & XSstlt.

@ Wet H2SOF 22 HHE SAAID|HANM &M =201 &2AMGH0 O

=0 22 “CHOE Shitol =0 2HCE.

@ 0= BI25 HES &4tote =2JHH2 gas & MZEote &

o &2 JHIJ-El Ct.

® S22 0l HAZ2 U 2ASE D] S0 A =40 oF
2 Sitedt 0| =22 SMHECHHICH &4 & BIZ6HLH

@ M= =X Strand2 Ct= EFIHE HE=FXZ0F Strand| =& &
FUA St 22 =2==20] & HEALI| W=l HICDP o ZMs =
ULk HIC controltil 20| SIE l\/III makerJt LS E &aotJ| gLt
3) I—lEj|

3tst -0 XEol= R
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