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1. Potential Corrosive Location, including equipment/pipeline contains:
* Dew point corrosion in overhead systems (H2504, HCI)

* High temperature non-aqueous corrosion (5, I, naphthnenic acid...)

= Amine solutions used in gas sweetening

* Strong acids used as catalysts (H2504, HF)

* Aqueous sulfide corrosion (H2S)

* Sour Water (H2S, NH3, cyanide)

2. Precipitation of water from hydrocarbon phase (water boot)
3. Tower overhead air cooler or condenser
4.The accumulator, water draw-off boot and piping effluent cooler

S. Corrosion i may be (heat reboiler,
evaporator)

6. Injection Points (corrosion inhibitor, neutralizing amine, wash water)
7.Oxygen

8. Particles in process fluid
Notes:

1. Corrosion monitoring probes shall be located directly upstream of all
weight loss coupons to allow the probe readings to be calibrated against
weight loss data.

2. Access fittings shall be located a minimum distance of 7x pipe I.D.
downstream and a minimum of 3x pipe 1.D. upstream of any changes in
flow caused by bends, reducers, valves, orifice plates, thermowells, etc.
3. If access fittings are installed in pairs, there shall be a minimum
distance of 1m between each fitting.

4. Bends, reducers, valves, elevation changes, and pump outlets, etc, can
have an effect on location corrosion rates. The flow regime shall be
considered when selecting locations for corrosion monitoring.

S. If monitoring devices are intrusive and comprise a probe and a coupon
holder, the probe shall be located in the upstream fitting to minimize
device turbulence around the second monitoring.

6. Man-access is required to the locations.

T « Typical Probe Locations

y .
Preheat T = Aernate Addition Locations
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BEHS

Root Canse
Type Mechanista MatelConpositon | Operaing |y e Physicl Condition/ | Emuiproentlocation | Safegoand Inspection Remark
Temy Environment Factor
1. Ultrasonic Test
2. Penetaation
Test
[Steess ; 1. PWHT 3. Eddy Current
[Conesion | Amine Cracking m's:l“‘"‘” — ﬁ'ﬁ‘,fg‘,f.:,m — — 2. Usesolidor |TestRemote
(Cracking clad SS, alloy 400)|Field Eddy
Cureent Test for
heat exchanger
4. Magnetic Test
1. Reduce
Welding area, Stress
concentrated ares,  |cycling
Thermal Fatique AT>9C [~ — Heatexchanger, |2 Reduce steess
Steara system, Coke, i
Catalyst Regenexation |3. Instal Linex or
|Sleeve
Welding ares, Stress 1. Loading EVB_ﬂl}
;.m&ms Rotating Equipmoent, |2. Minimize |2 Penetaation
e mims? I I 3. Pressure Variation n Bt ;?lmﬁﬂest
pri=le o :mmn;so:s,cyd'r 3. Stabilier |4 Bxtemal Shear
lemioment Jinsulation | Wave Ultasonic
Mechanical & e &
e Welding area, Stess [\ Minimize u:;m
[Falure 1. Cyelic stress loading mm‘ 2. Miniraioe T T—
[ Corrosion Fatique = [ Corrosive Substence 2. Vibration B S ot Tk mﬂmlwddm b
3 TEERAEREaES - MREE - FEHEEREH - B S KR BIES -
N iR N =3
EREEE B RR IR -+ FEA 52T 16T A B e 25 (L B

B o HEER R S ANE 4 o BLAL - BRAT
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Corrosion CMS
Unit | et Reraark
it | BipmentSecton | e hamisn Corrosives Tope Purpose Installation Location
1. Down Steearn of Condensex
Conrosion inhibitor, j;u[:m‘;m"f@"”
Main Tower Top Acid Corrosion Condensed HC1 Coupon, ER Proke |aming, and wash water 59 3
o L 3. Down streara of inection
GACY eOnOT point (Wwash water, aming,
inbikitor-+)
ol T B | RO ey obopin, BRPrcks |Festminiitiing Down stream of bottom exit ~[200-400%C
Distillation Corrosion
1. Down Streara of Condenser
Corrosion inhibitor, 2. Down steeara of reflux
s ; ; Coupon, ER Proke, |araing, and water drura boot
Ce-bgmiey Top. [l Costosion e Hydrogen Proke | cleaning efficacy 3. Down strearm of infection
raonitoring point (wash water, aming,
inhibitor-++)
Main Tower Top  |WetHSDamage  |HaS, cyanide e &
Corrosion inhikitor 2. Down streara of reflux
T— Coupon, ER Probe, .zih’B&me
Hydrogen Proke s W -\va 3. Down strearn of injaction
e ey point (Wash water, aming,
- ; : Hag 2
Stabitlizer Tower Top [Acid Corrosion 2 ko)
Sour Water Stipper
Top 1. Down Streara of Condenser
2. Down streara of reflux
Corrosion inhibitor,
Sour Water . Coupon, ER Proke,| ™. " diruma boot
Stopiig Sour Water Feed | Wet HoS Darmage HaS, cyanide, NH Bt B dym and wash VAL | 1 o ot
] KAC ORI O] point (wash water, aming,
Sour Water Stripper inhibitor+)
Bottorm

B4 ARERKRREEREREHSLIEHER
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E,Mg.

Root Cause:
Mechanisra MatedalCoraposition TO;eﬁung ical FactoriContent rlfhysml Conil:g;{/ Equipraent/Location Safeguard Inspection Rernark
Sulfuric Acid Dew g“e IS
Point Corrosion Below Dew R
Point 503 SO5, HCl produced Downstream =
(805 < [by combustion of S and CT' iﬁ:‘;‘:’“ Im
Flue Gas Dew Point 139%C, HCL |@H<2) e M ]_dp‘?
Conrosion < 5410) oe Juct s 2 “sSl;gif 1. Visual Test
g2 2. Ultsonic Test
o Clomsents 3 Eidy Current
L= 5
Uniform/Localizad Carbon Steel or Stainless L equiproents, Crude if.zym e mcis
s el ME&, DIPA (acid i
| Arnine Corrosion > 14T = (acid ), st Coky Foc.’ 2. Use anti- only)
Ho e : .
L o SS |4 Real-Time
roproccssing, and |3 o i ibiors [Profile X-Ray for
tail-gas units M
€6C for e
(>ZSand300 Boiler, Hear 1. Proper design
Casutic Conrosion seies SS |NaOH, KOH gt e (e Use s
it Uhit, Fumace tubes,  |SS or Ni-based
tetine: Desulfuization Unit [allo
930 =
1. Use 300 or 400
Caxbcm Acid = 00, in water (520%) DIPA Regenerator  |seres SS ;
Corrosion Top 2. Add araine as
inhibitor (cH > 6)
1. Proper design,
operation, and Related to
' chemical Microbiologically
Coohniga‘flaﬁ = Steara & Cooling Water Stearn Systern treatment Induced Corrosion,
Corros| 2. T<60C C1-8CC, and
3. Maintain roin. Galvanic Corrosion
| water velocity
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Corrosion CMS
Unit i t/Secti R k
o Equipmen o0 Mechanism Corrosives Type Purpose Installation Location e
1. Down Stream of Condenser
Corrosion inhibitor, iu];);)ub:;;tream SIS
Main Tower Top Acid Corrosion Condensed HCI Coupon, ER Probe [amine, and wash water —
; 5 3. Down stream of injection
efficacy monitoring . .
point (wash water, amine,
inhibitore++)
Crud i i
: ‘ru e‘ Main Tower Bottom B Tlemperature i Naphthenic Acid Coupon, ER Probe Feed monitoring Down stream of bottom exit  |200~400°C
Distillation Corrosion
1. Down Stream of Condenser
Corrosion inhibitor, 2. Down stream of reflux
2 : ; Coupon, ER Probe, [amine, and water drum boot
De-but; T Acid C H,S
eouanizer i cla tomosion 2 Hydrogen Probe  |cleaning efficacy 3. Down stream of injection
monitoring point (wash water, amine,
inhibitor+++)
6 Z2YEHNTRNETEE
A A B € D E F G H .
1 amage Mechanism Configurations Macro Version: 0.3.0.0
2
3 1 Values Worksheet Input Arguments Column Index Mappings Comparer Types
: input ot shee coumnéRule snestcoumns._ Comparer njtems
5 4 8 i 6 NumericRange Identical 3
6 TRUE 10 3 Identical NumericRange
al | 12 - 5 Anyltems RuleContainsValue'
8 | Rules Worksheet ValueContainsRule'
9 Damage Mechanism
10 4
11 |
12| Output Column Index Mappings
13 h
14 13 10 TRUE FormatDamageMechanism
15 14 - iji FALSE MyCustomFormat
16 | 15 > FALSE MyCustomFormat
i
18|
19
20
7 BEXRRLBEAIEE - BEREA - REFIEEE HEE -
2 NNES LA AN ANAT 25 A 3 Eg
o BXPEATREIYCHREE - AEEH (XS S0 ) BEAh » 32 B HI B J7 SRR e B R 138
) por T ey amwhoy Y N NS -
o JHEAT IR EE BLRE J g # 5 AP AME R~ BB AR R
yZ= =Efmy vy g3 4 L T B2 W 2 B N 7 23 pfe
o TRl (WIS ~ FE ~ 18) % » BEESER FIE i T REAY IS Bk ) e 3k B

JERRIR G » AR ISR A kg -

IR b AR R - A

i A 2 LB BART - SR AR R AH R
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5123 Wet H,S Damage (Blistering/HIC/SOHIC/SSC)

51231 Description of Damage.
This section describes four types: of damage that result in biistering andior cracking of carbon steel and
enviconments.

low alloy stesls in wet H.S
2)  Hydrogen Biistering
Hydrogen he OD or within the wall thickness of a pipe.
Of pressure vessel. The biister results from hydrogen atoms. that form during the sulfide COMOSION
process on the surlace of the sieel, that défuse into the steel, and collect at a discontnuly in the
steel such as an inchusion or
mnuwuu—aumnmmbnmmmmm
forming a bister. Blistering results from hydrogen generated Dy corrosion, not hydrogen gas from
the process stream. (Figure 5-34 and Figure 5-35)
) Hydrogen Induced Cracking (HIC)
foem fterent from the surtace of Bhe steel. in the middle of the 5 -
Piate Of near a weld. In S0me Cases, NeIGhdOnng or adjacent isters that are at sightly different
Cepths (planes) may Gevelop cracks that link the together.  Interconnecting cracks between the 1NIOHAKOH > 60ppm NaOH, KOH  Carbon Steel 60~118 NA Causbc Cracking
bisters ofien have a star siep . and 50 HIC is sometimes referred 1o as “stepwise 2NIOH&KOH  >S0ppmNSOM, KOH  LowAloy Steel  NA NA Caustic Cracking
cracking” (Figure 5-36. Figure 5-37 and Figure 5-38). 3INIOHAKOH > S0ppm NaOH,KOH 300 Sanes SS >128 NA Caustic Cracking
) Stess O 4 Amine Amine (MEA DEA  Carton Steel NA NA Aming Cracking
SOMIC is simlar 1o HIC but s 8 polen -— & Amine Amine (MEA DEA.  LowAlloy Steel  NA NA m-me-mg
of cracks stacked on 1op of each other. The resultis Crack that s porpendicuiar Carton Waet H2S Damage
nmmmnmwmuuu—lmumm;ﬂmnu o ikt — e s (Hyarogen Cyanide Cracking)
base metal adacent 1 the weid heat affected where they intiate damage of other Wet H2S Damage
‘cracks or defects incuding sulfide stress cracks (Figure 5-39 and Figure 5-40). 7Has H2S gas Low Alloy Stesl  20~150 NA o ymoan Crasis i
d) Suifide Stress Cracking (SSC) ‘Wet H2S Damage
8w2s > H2S nwater  Carbon Stes! 20~150 NA
Sulfide Stress Cracking (SSC) is defined as cracking of metal under the combined action of tensile - - {Hydrogen Cyanide Craciing)
stress and comosion in the presence of water and H.S. SSC is a form of hydrogen stress cracking oK2S >50ppm H2S Invater  Low Aoy Stesl 20180 N Wet H2S Damage
" e (Hydrogen Cyanide Cracking)
10 H2s SomeHzSinwater  CatonStesl  20-180 NA [RRARES Suog
SSC can initiate on the surface of steels & of high hardness. {Hydrogen Cyanide Cracking)
2nd hoat affected 200es. Z0nes of high hardnoss Can Sometimes be found in wekd Cover Passes and Wet H2S Damage
attachment weids which are not lempered (sofiened) by subsequent passes. PIWHT is beneficial in 1 HS Some H2S In water Low Alloy Steel  20~150 NA (Hydrogen Cyenide Craciing)
reducing the hardness and residual siresses that render steel susceptible 1o SSC. High strength T i
steels are aiso susceptible 10 SSC but these are only used in imited appications in the refining ppm 0We | aaton Oamage
indusby. (Figurs 543 and Figue 843). Some carbon steels contain reeckusl slements that lomn '~ /2> 425 in vater " e P (Hysrogen Cyansse Crackng)
hard areas in the heat affected zones that will not temper at normal siress releving temperatures. 20ppm HCN & some Wet H2S Damage
13 12S s LowAKy Steel  20~150 NA 5 5
51232 Affected Materials - hiias

51233 Critical Factors.

3)  The most important variables that aflect and differentiate the various forms of wet H,S damage are
‘environmental conditions (pH, H;S level, contaminants, temperature). malerial properties (hardness,
microstructure. strength) and tensie stress level (applied or residual). These factors are outlined
below.

8 1¥H API 571 iR EEEHI 2 Bk &5

SUIe] RETE BRER SRR 1L P E T8 g 2 - o HERBHYIE Al (LA
o FENGEHE S M ER VR e TR AE - RURTRE HERE RIS Al B TR B B T
Pl FE ST JEG bR AL - R R A R R B R R T
GG Bk FEE A
Rtk n] HEhE e B (A oy B O ERAE N B R HE R B A R 5
AGNGE 9 A7) - Nk ¢ LA B THT M -

1
2 | Gorrosion Loop [API571
. Known Damage
5 Location - Equipment = [ Tag Number —|Mechenism -
4 Mein Fractionator op Main Fractionator  1311-C-001 Wet H2S Damage 50 H2s
* Main Fractionator
| el Main Fractionalor  1311-C-001 2
Downstreama of
Main Tower top heat Flue Gas Dew Point
exchanger Cormosion
6 |(Condenser)
High Temperature
Main Tower bottom Nephthenic
7] Corrosion
8 Rich Amine System Rich Amine Drum  D-1101 Wet H2S Damage
9 |Lean Amine System Lean Amine Pump  P-1102A/8 Amine Corrosion
10 SourGasloop  SourGesDum  D-1301 Wet H2S Damage
11 Sour Water Loop _ Sour Water Drum  D-1201 Wet H2S Damage
Steam Reboler  Steam Condensale 1 1o Corrosion Under
12 System Drum Insulation
" High Temperature
13 Man Roactor Main Reactor R-1301 povdes
Sulfuric Acid Dew
Flue Gas Reactor Point Corrosion
ovHD I - Five Gas Dew Point
14 Corrosion

B9 RFELREAEZEIERRBIHRE &

JUN 2026 T#2 - 99 4 02 Hf @



’ sERE

BEREZE A AR E R ERES

o FETHRIEIRE RN (IOW) - #EANEW]
AR5 ] 5 B IS o Lo fl e B 22 A g
TEfRAE -

« HAETIMER R A BLAERE « fa i A BB
JEE I - BEALE IR

o FRACRHGRE « FHEFEaREH ORI
A B SRR AT -

o« RRRHEKGE - HBMLEMER BT -
D REERE AR fe FE AR -

o HiEEA A RCE B AL - ARSI
BT RAEEEA -

EASEfE R

ARSI 7 — 2 8 H B AR Y I
B AL BT 22 T B A AR R A - RESRMAE
Bl R S e 1 10 B2 3k 4 g o B 2
APl R LB o R I FFEE T
BR e 19k B 2 TR ) B TS BB AR ~ B T
FHorim e R - R IR G P B T T B R
aTAl - DURGE B B B 3 B RS HE R B
HEE -

o
h
q

X
1. APIL (2013). API 571: Damage Mechanisms Affecting

Fixed Equipment in the Refining Industry (3rd ed.).
American Petroleum Institute.

2. Jones, D. A. (1996). Principles and Prevention of
Corrosion (2nd ed.). Prentice Hall.

3. Fontana, M. G. (1986). Corrosion Engineering (3rd
ed.). McGraw-Hill.

4. Shreir, L. L., Jarman, R. A., & Burstein, G. T. (Eds.).
(1994). Corrosion (Vol. 2). Butterworth-Heinemann.

5. Revie, R. W., & Uhlig, H. H. (2008). Corrosion and
Corrosion Control: An Introduction to Corrosion
Science and Engineering (4th ed.). Wiley.

@ JUN 2026 T#2 .99 % 02 Hj

6. Smith, R. W., & Hashemi, J. (2010). Foundations of
Materials Science and Engineering (5th ed.). McGraw-
Hill.

7. Tiller, H. J. (1991). The Science of Corrosion and
Protection. Springer.

8. NACE International. (2016). Corrosion Basics (NACE
Standard TM0169). NACE International.



