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6.3.4.2 Class1

Services with the highest potential of resulting in an immediate emergency if a leak were to occur are in
Class 1. Such an emergency may be safety or environmental in nature. Examples of Class 1 piping include,
but are not necessarily limited to, those containing the following:

a) flammable services that can autorefrigerate and lead to brittle fracture;

b) pressurized services that can rapidly vaporize during release, creating vapors that can collect and form
an explosive mixture, such as C2, C3, and C4 streams; fluids that can rapidly vaporize are those with
atmospheric boiling temperatures below 50 °F (10 °C) or where the atmospheric boiling point is below
the operating temperature (typically a concern with high-temperature services);

c) hydrogen sulfide (greater than 3 % weight) in a gaseous stream;

d) anhydrous hydrogen chloride;

e) HF acid (e.g. in HF alkylation units, as discussed in APl 751, etc.);

f)  piping over or adjacent to water and piping over public throughways (refer to national or local regulations
[e.g. the Department of Transportation and Coast Guard] for inspection of over water piping);

g) flammable services operating above their autoignition temperature.
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6.3.4.3 Class2

Services not included in other classes are in Class 2. This classification includes most of the unit process
piping and selected off-site piping. Typical examples of these services include but are not necessarily
limited to those containing the following:

a) on-site hydrocarbons that will slowly vaporize during release, such as those operating below the boiling
point but above the flash point;

b) on-site hydrogen, fuel gas, and natural gas;

c) on-site strong acids and caustics.

6.344 Class3

Services that are either flammable but do not significantly vaporize when they leak, i.e. below the flash
point, or flammable but are in remote areas and operate below the boiling point are in Class 3. Services

that are potentially harmful to human tissue but are in remote areas may be included in this class. Examples
nf Class 3 servica include hit are not necessarilv limited to thnse containina the fallowina:

a) on-site hydrocarbons that will not significantly vaporize during release such as those operating below
the flash point;

b) off-site distillate and product lines to and from storage and loading;
c) tank farm piping;

d) off-site acids and caustics;

e) off-site hydrogen, fuel gas, and natural gas;

f) other lower risk hydrocarbon piping that does not fall in Class 1, 2, or 4.

6.3.45 Class4

Services that are essentially nonflammable and nontoxic are in Class 4, as are most utility services.
Inspection of Class 4 piping is optional and usually based on reliability needs and business impacts as
opposed to safety or environmental impact. Examples of Class 4 service include, but are not necessarily
limited to, those containing the following:

a) steam and steam condensate;

b) air;

¢) nitrogen;

d) water, including boiler feed water or stripped sour water;

e) lube oil and seal oil;

f) ASME B31.3, Category D services;

g) plumbing and sewers.
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4.Inspection and testing
& & friRli#
-Inspections and tests shall be performed on process
equipment
WA XA R PITREF AR
-Inspection and testing procedures shall follow recognized
andgenerally accepted good engineering practices
(RAGAGEPSs)
WREFPHRBE BIRBER T —BRTHEIFHOIRLTH
-The frequency of inspections and tests of process equipment
shall be consistent with applicable manufacturers’
recommendations and good engineering practices, and shall
occur more frequently if determined to be necessary by prior
operating experience.
REFARBERPUEBEERIUR B THLFHOIREH —
BR,LEBEFRRBEAANZFEECREFEITEZRERE

1+ & %= RAGAGEPs

Recognized And Generally Accepted Good Engineering Practices

-RAGAGEPSs & 2 4 T 2,34k, 415 4 & F0 B 3XAE ¥ 6945 5] X4+
353l S‘Cﬁ-ﬁ‘\’&ﬁ%#ﬁ.(CODE(.?),(t%(%(Standard),‘ﬁ‘iz&%ﬁ#&%
A T ¥3# 3% % 8 (Recommended practice,RP)

-E R = HRBER]

(A) B %A

(B)# i (OEM)#= # #2 Licensor#2 5

C) kB EHFR2IT]

ASTM, APLLNFPA, ASME,NACE,ASNT,IIAR

-H Al 1 8 A BB A B R, BAR A F)

-EAE R E R R EEB(N IR E, IR E, st E)

A B AR RIRIEE
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Material Verification Program for New -~ 4
and Existing Alloy Piping Systems g -
CPCSUCC

AP REQCUMENDED PRACTCE S8
SECOND E2TION WARCK 0%

API RECOMMENDED PRACTICE 580
FIRST EDITION. MAY 2002

TR ¥

%
%] RAGAGEPs #
; RMRCSU Piping Inspection Code: In-service

# ﬁ | &i I:\:pec?ion‘.’:?;?;g.gie'pair, and

Inspection Practices for Piping
System Components

Fitness-For-Service

AP 570
THIRD EDIMION. NOVEMBER 2009

AP1 579-1/ASME FFS-1. JUNE 5. 2007 Downstream Segment

(AP1 579 SECOND EDITION ‘
API RECOMMENDED PRACTICE 574

THIRD EDTION. NOVEMBER 2009

& M 1% & . (piping)ix & M %6

Piping Inspection Code: In-service Inspection Practices for Piping
Inspection, Rating, Repair, and System Components
Alteration of Piping Systems CPCSUCC

CPCSUCC

Downstream Segment

API 570 API RECOMMENDED PRACTICE 574
THIRD EDITION, NOVEMBER 2009 THIRD EDITION, NOVEMBER 2009

nel STy
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API 5709 52218
% A §5 Wis B R API 580
RBE AR ER R A ERE
TS W CPCSUCC RBI
i3 E Fo B K A
APT 570 e 15 4]
_A&579 CPCSUCC
%8 e fs WELERFT = wEFER
$FRENT— A RERER | | g
llj\ﬁ :;,‘a% *Eo
API 580-RBI
(R & £ 4z B 304E)

-Identification of the credible damage mechanisms
and failure modes for equipment included in a
risk analysis is essential to the quality and the
effectiveness of the risk analysis.

-The RBI team should consult with a corrosion
specialist to define the equipment damage
mechanisms, damage modes (optional), and
potential failure modes.
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API 570- Inspection plans
R IR 2

-Inspection plans shall be reviewed and amended as
needed when variab(‘lpecegrc(t{hat may impact damage
mechanisms (3845 # #]) and/or deterioration rates are
identified.

-Piping systems shall be evaluated based on present or
possible types of damage mechanisms

-The methods and the extent of NDE shall be evaluated
to assure they can adequately identify the damage
mechanism and the severity of damage

-The inspection plan shall contain the inspection tasks
and schedule required to monitor identified damage

S BRREELNEH
AR BE
1B BRBAER B A
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FLELZERFHET R
14§ 4
2% BE T2
SEHEERBRERE
4.5 i e 48
525 /12 8% 5 A
6.F MIEFY B 4
7. 48
8.k B A2 B4 Fah
IR FHR
10.4e #4 % B 3

(¥ B 36 LY KA

1K #8 #
(FHEBE)
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L F A
-Marine environments and moist, polluted industrial
environments with airborne contaminants are the most
severe. Dry rural(#®+f) environments cause very little
corrosion.

-CoITOsion rates increase with temperature up to about 250
‘F (120°C).

-Marine environments can be very corrosive (about 20 mpy)
-Industrial environments that contain acids or sulfur
compounds that can form acids (about 5 mpy to 10 mpy).
-Inland locations exposed to a moderate amount of
precipitation or humidity are considered moderately
corrosive environments (about 1 mpy to 3 mpy).

-Dry rural environments usually have very low corrosion
rates (<1 mpy).

CNS 13401 (1ISO 9223) ~ 5 FAZB L5 > ¥ & &
C1,C2,C3,C4 #C5 7 i & /& ;

Cl: 428 % i (very low)

C2: i 4 1% 14 (low)

C3: k& P % (medium)

C4 4123 (high)

C5 k& 1228 % 3 (very high)

Co5+: & Jh e 4bi# 5 @ AZBCNS 13401 4o ¢ #7222 C5

)E;:r éé Si _1% CPCSUCC s
417 RABBRESM-LSARELERDE - 22 HBEEES B

Ly AL (for)

4 EN] T it ] 44

mr | 650 S SO0 | 300 Yo 5 e =10 e

e 30 < Yoo 5200

4RI D ONS 13401 (18O 9223) B 4.49 48 2009-2010 5§ 4kik £ 1SO 5 8
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JA R X B i 2E i 49 £ 47 5%
44 CEHAEE A C3 C3 C4 C3
45 IXxT¥E C3 c4 C3 2
46 |E BN RS Om C5+ C5+ C5+ C5+
47 AR IRERE 100m Cs C5+ C5+ C5+
48 7 #8356 300m C5 Cs C5+ C5+
49 7 #E 4 1Km Cs Cs C5+ C5+
50 7 #2354 3Km C3 C5+ C5+ C5+
51 I ) BARPT Cs C5+ C5+ C5+
52 YELER C5 C5+ C5+ C5+
53 WY LER C3 Cs - C5+
54 T EE C3 C3 c4 C3
55 AELEE C3 C3 C3 C2
56 B A E P 2 C3 c4 c4 C2

X R

wmE:

A& A& -12~175°C

X 8P KBS 3T
XIERERFZBETH
XA RR B

X BE X e M 3L

X Mg PR

X TG RAH T

R BB ER K SR 68548 Oy i
-SRI E R84 A
XG>~ Rk TRETPESR
X NG E
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CPCSUCC

cpcsucc

CPCSUC 2017793.23

300 % 7| R 484A TLER

,

CSUCC

CPCSUCC CPCSUCC
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A FERFI R

o B &3 &
-RBI :-12~175°C
- B AR+iR) B (UT ~ 3444 ~ RTP ~ 3DF &)
SEEARWYE R BldeR R
(ER T35 O 5=
#E A B o oj4cPE
2R R BERGE B R 4E(TSA)
(et % R)
‘A F ¢ BCEF S FRP-PE—)BRr > 2HH 2
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,8 £

) %2

/,-"G{PCSIlT(‘C 5

Brores N = R
J& #3C1 R AT mm TRE 8RR A .
(70mmx80mm) /«-" N

B R AR EIDE S oA B

IE R 3R B b, 2h i 49 k2 47 3
44 ERE R C3 C3 c4 C3
45 AXI1TER C3 c4 C3 c2
46 | E BN ERERE 0m C5+ C5+ C5+ C5+
47 75 38 H A 4 100m C53 C5+ C5+ C5+
48 7 8 4 300m C5 C5 C5+ C5+
49 7 2R 4 1IKm C5 C5 C5+ C5+
50 7 $23 B 4 3Km C5 C5+ C5+ C5+
51 F BT C5 C5+ C5+ C5+
52 BERILER C5 C5+ C5+ C5+

3 |FLER C3 Cs - C5+
54 HALEE C3 C3 c4 C3
55 AETL¥E C3 C3 C3 C2
56 B ARE T b C3 Cc4 Cc4 Cc2
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25 BT R4k
(B8R ERR)
(Corrosion Under Insulation, CUI)

i o 1875 ?

API 570

5.3.3 Corrosion Under Insulation

External inspection of insulated piping systems should
include a review of the integrity of the insulation
system for conditions that could lead to corrosion
under insulation (CUI) and for signs of ongoing CUI.
Sources of moisture may inc(fl(lﬂii'é(‘rain, water leaks,
condensation, and deluge systems.

The most common forms of CUI are localized
corrosion of carbon steel and chloride stress corrosion

cracking of austenitic stainless steels.
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CUI 5 £:# #](Corrosion Mechanisms)

K i858 R BT BN OB N2 R A
BT R XYy DYEY T TR Y RS
J& £ IR %
-E AR KRB ARERR  mBAMR
EX L2
ARBAEOEA B REARARKEZ G KA

S Cl: 4&PH

KA

5 5 7k At
g\‘_ /441 /*.KCI
amp— esEanma

B RER
B

AACSRSE

CPCSUCC

CULH# & &9 454
1.5% 58 % 68 . 345 18 B 4£-12~175°C
-5y 3R R ARk
2.7 4548 & £2.60~205°C
-JE ) R AR H,TLER
A KA SERNE  ERARE
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54 2 CULe) 4 4 46 B K |

~RBR R GPTR AT X B &K, vent ~ drain ~ T &
Rpfo X3  MBRRAH SE2ZETHE - ARER
E/IBAL

—ik W Ao B AR A ARIE 4 30 26

4R R S F A% AR A B R
RBESBEHERMNAKPLFH > RFIEFBERR
EAT R E K

—E 3B RARE 0 KR

—H R B ~ 8RR B A

B INR A GRRIBARERTRES

- ERBARBKBELERBLS X O RBENRXYRSE
£ B R ARR

~EHELERRFRBR THMAFKES LMY EN ~ B
o L 4b B4

-R B3
W 7K AT A 25 18 L1,
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= S CPCSUCC /
L ] >~
/> CU T 4 & 43 o
e X P TR o

ARELFALAL
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336 K

e T

a5’ ¥

CPCSUCC | CUI % % % #r

(PR WS AR
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CPCSUCC
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MARBALE

5396 1 7
Y
AY
CPCSUCC\ \

CUlgs 238 B

%

4 ¢ = - ) \ . p \
CPCSUCC : B2 N a(TP(TSU(f(‘\

25 . \ .
|V oeesucd e » msu

PR I B AR R AL KT 4 B3
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RARE A E? |
CUL 4% % 22

DE—FEREANF QR FRHERACUIEALGER -

KA £CUIRAR > Bit#EdaBMexsti
REURBHKFRIEBR A EA
B)E—_AE.0EHKBERELeLIL(LERE
R)> BBA LT RAANARERTH ML
kit E4 Bz A4 ACITH L0
OF =R - HeEE 2589 35(0~15F L) »
A A RBIFEELEN HCUL SRR 62X H - #4T
it kit o
()X EHFHFES
(D) EBRRB AT EERE
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CPCSuCC

ﬁﬁﬁ%l
LLRBI(CUI# £ &) TR MEX K B B £ )
% 48:-12~175°C
7 4#48:60~205°C
2R EF %

M2HFHFHBLASRABRCUIZEE > BRETERE—
HRTP ~ UTA B ~ RILERAZ ~ 3D E
(2)3#&@*& 7-aljil»‘(‘SUCC
-8B BTG R B
-3 A Bk Uk Xk X B E R
-A P AARRS AR E—F#TE AR ETEUT)RILER
.0 B
-ERBTKBEREEIET - $HE - A H-—-FEBHR
-3 A 4% 4235 Br ;% (RT Profile » RTP)
A LB ZREBERBER Pl T ~ TEEEH-—
-EEBRHFRLR > BARAKRE
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2 (guide wave)

THE SRR
A
Y

Bk A7 X, 8 B A
Pulsed Eddy Current » PEC

-F) Pl mE 35 B R A
R 2w RIb B E
R JEEABER 0 #|
ABERRRGE > B
AMFRIEZREFM
EXAESR & 3E £
o a2 i 2k

( Bending Point ) #| 7
WA R

R R BE R
RSk

The PEC instrument t with probe

WA TR R

FRLE TS FE O RR AR A @)

. PEC B3R
. /% % & (Weather Sheeting)

B2 W ECR TSR K

cpcsucc

AN dne ~5T
1 A
CPCS
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4 4 5 B 75 (RT Profile,RTP)

F bl @ BARARE R
St 90 T B8 AR ks (RTP) &5 R

rir R ob R 09 LA (60~100°C) - Bl A B £7
O o St E  EAARRE
BCUIR # A RE R > FRREFo 43k
(#& 3% 3+ H.70~80°C % CUIR % B\ [&)

! ' CPCSUCC

)

-

o1 04 2009
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E o

Ry, "%

Active Noble

#m AL R J& £k (Galvanic Corrosion)

- Bl A & 1R AR TR 3T T A8 B AR B
MEZMBREME > HRERAY
REMFHTERBREZIHNAEMERA
. T BALE RIE 2K £ 4 52§ /) (driving force)
-A8 B AR IR T AL L BUE AR 0T R AR R A R AR

BB E T B AR crosucc

-LERABERRBRREES
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ACTIVE =— POTENTIAL (V) vs. SCE ~—» NOBLE
1.2

16 14 -1.0 -0.8 -06

“4%5

-t JL B 8 #u(Galvanic | s
cell) '

=& 3 F- 7 38 4% 4w FLE F
7| (Galvanic series)

-58 Fo 6% R 4% & A0 B AK
KEERELS L EHE A
MEBRPMEBEBRKER G
R £

P& AR B AR A 48 4k I AR
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CPCSUCC

——

2025/5/17

49



& A% 59 28

EHRaRR D BBRABRBRAT > £REFT—IT
RIGERG KT REEAHEOARERRFEHK -
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4, A& (Dead legs) & &k
(FREWH)

1 ho i 752

Dead-legs

-The corrosion rate in dead-legs can vary
significantly from adjacent active piping.

-The inspector should monitor wall thickness on
selected dead-legs, including both the stagnant
end and at the connection to an active line

-water can collect in dead-legs that can freeze in
colder environments resulting in pipe rupture
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R & (Deadlegs) J& £
7t & (deadleg)
BEEK

SRR E R TR NIRRT RS Z I

-5 BT B3 ~ WM TR AT X X - bypassE & -
BRAREZER RAFEEF VLN EOEE
SEZHRAET  BRET  RBLRTE
-BLBERTRAAFRY B EZING  EHELEAES
NHAERBEERBZ TR -

-EHRBYORER AAFAZLE > BERE LA
TERE -

B E!
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~n
S
S
a
=
S
<
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A A BAT B ?

#% 7 & (Deadlegs) & 1 & 32
- B :RBI(fF £ B K MK BR) ~ 7%
-4 & 4 % BRE(RTP) -
-FRAZER BILBEFEREBITHRAENKRE -
-FRERRE G BEESHEHLNM -
-SHBLCRER  AAFAILE B RKLE
TBRRE -
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M(Caps and Plugs) —M XERBAT ) 20114 2R

— A R RN T R ERETAR -
BT P - RAXT E2hd (8 20
) BEAAT B A Q4 (quarter tum ) 3K N &)
HA5 - 48565238 5 Gl 3k UM4TR) - sEX
FFNH HREHH 0 WA AT IERE
R WA AT - A3lAeh K $
R BB IART  EHBARE
BeA% -
FFU A LHEXT EZ PR
FREFWEAFE - b H ARG
ik 5 ¥4 5 2 LR AL — R -
LFUZAUFAERBEH RO
MPeFmirhN - REFREEMNA
ST Bk AR B TR e Sty K
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soil-to-air interface » SAI

An area in which external corrosion may occur or be accelerated on
partially buried pipe or buried pipe near where it egresses from the
soil.

NOTE The zone of the corrosion will vary depending on factors such
as moisture, oxygen content of the soil, and operating temperature.
The zone generally is considered to be at least 12 in. (305 mm) below
to 6 in. (150 mm) above the soil surface. Pipe running parallel with
the soil surface that contacts the soil is included.

CPCSUCC g

CPCSUCC

MEE - SRERT KRG E 2 M

09/01/2003

TRAEZRZ ARG
i £ ) AR
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B A BT |

TR/EERORERERE
1.75 & :RBI
2.

R EEN BRI EFNBEDBRORAXCRERARRE
ERABBIZRBERET > LEREGE&ZiBI0F
JEE B4 T M E1530em Flatk & -

- 3 0%k A R

3R EmbreR L&

27.07.2008
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#r 4o % 57|
APIf i (RAGAGEPS)

-Localized corrosion at pipe support contact points is the result of
crevice corrosion due to deposits that contain corrosive species,
water and oxygen typical of an externally corrosive environment.
-More corrosion can be expected in moist climates, marine
climates, and where contact between pipe and its supports is less
of a “point” and more of an “area.” Ti“undetected and/or not

mitigated, contact point corrosion can lead to leaks.

-ERABENRLBLIIBEAL  TPREFEIFERES
R AR BIEASERER AR
-ERBARFERAHOER  BEAELEAHTEMT]
b
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API-External Visual Inspection(#} 2 #& &)
When corrosion product buildup is noted at pipe support contact

areas® &% ¥ 1¥ 45 A5 2L 17 £ B &2 & A4, it may be necessary to lift
the pipe off such supports for inspection. When lifting piping that is
in operation, extra care should be exercised (34 ¥ #5642 % & # 47
# & J& 45 %) /) )and consultation with an engineer may be
necessary. In lieu of or supplement%PrC)SrUCtCo lifting the pipe,
appropriate NDE methods (e.g. guided wave EMAT lamb-wave)
may be used(<T % A JE B 3FAR B F %)

Electro Magnetic Acoustic Transducerr&EMAT)

im. Wall

PHRLLERABER

L P —

Vo h A

177 ~_CPCSUCC

7. W 4k

@

CPCsSUCC
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AR
(Erosion Corrosion)
-2 B RBRRARYESHEF &
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Reghik > BHAR w\‘/—‘——"‘
%A ?‘l’ﬁk(erosion) CPCSUCC

% Ho b B 4 4E M 4% & (erosion
corrosion)

TR NTE R AR AR
E 22
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SEEIIRZB Rihi R
(Stress Corrosion Cracking , SCC)

J& /1 J& 42 8 % (Stress Corrosion Cracking,SCC)
- AR AR S SR
(environmentally induced cracking * EIC)
e RERANGRTHABHEIRERFLETAHERNERAR
-B A ﬁi%*ﬁ%ﬂéﬁﬁﬂ
S EZLI VRETI VL NN FX Y]
-J& 71 R AR A G A R A B3R A R 2L X 48 B

Stress-corrosion
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EH \=E
5°a
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ENGECR- 2 W P E- 3 R RSE s

R

-air
-seawater
-salt & chemical combination

-nitric acid

-caustic

-HF solutions

-salts .
—coastaﬁ%‘ilsl}b(;gheres

-primarily ammonia & ammonium
hydroxide

-amines

-mercury succ

AN

-caustic

-anhydrous ammonia
-nitrate solutions

-amine

-CO/CO2
-NaOH-NaSiO2 solutions
-wet H2S

A LA/ BRI

RE S5 B R k& R ikt

ey R
RE SR REEMN | -seawater
&# KL AR | -chlorides
354 -H2S solutions
-caustic NaOH
AW w4k A& 45 | -chlorides (organic & inorganic)
4N -caustic solutions
-sulfurous & polythionic acid
-neutral halides cpcsucc
-pressurized hot water containing 2 ppm
dissolved oxygen
Bk A 4549 | H2S ~ NH4CI1 ~ NH4NO3 ~ hypochlorite
succ
koL -Caustic>315C
-fused caustic
-hydrofluoric acid
4o -seawater
-salt atmospheres
-fused salts
PUESVIE VY Y kN
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BT R SR AR

Chloride Stress Corrosion Cracking
(CI- scC)
"R AL B RHFEBEHBRAR -
-J& 1 R ARA R e A s (B AR) e Rk & &
-# 3 % & (Fracture surfaces):i& ¥ #f & # & it
(brittle) sy 45 1%
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304SSF BHM - HAAMA L
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112

fEET IR R 4k

Chloride Stress Corrosion Cracking
(CI- SCC)
YER%
-fEBETRE pH-BE - B - BRELSLEARARR
RO B RBERRTFEGE K -
-FAHRE AR BN BEBERGELE -
R ETRE ¥R HE) BEERGELE -
~B & RACH B ) R B 2 BT R R 3 &R KB R
B BARBETHARTELRE
-2 X Moy & R a3 AR RUBE TR B 3 e (concentrate)
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Table 13.3M - Susceptibility to Cracking - CLSCC

pH < 10
Temperature Susceptibility to Cracking as a Function of Chloride ion (ppm)
(°C) 1-10 11-100 101-1000 > 1000
38 -66 Low Medium Medium High
>66 — 93 Medium Medium CPCSUCC  High High
>93 - 149 Medium High High High
pH > 10
Temperature Susceptibility to Cracking as a Function of Chloride ion (ppm)
(°C) 1-10 11-100 101-1000 >1000
<93 Low Low Low Low
93 - 149 Low Low Low Medium

3047 s55M BB T R8T /& 71 J§ 428 X CUI CLSCC

Table 18.2 — SCC Susceptibility - CUI CLSCC

Operating Temperature eptibility as a Function of Driver (Note)
c °F Towes DOt Ares Temperate Arid Severe
<49 <120 None None None None
491093 120 to 200 High Me%ECmS"CC Low High
9310 149 200 to 300 Medium Low None High
> 149 > 300 None None None None

Note: Driver is defined as the atmospheric condition causing the SCC
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1.4% A @ Cl- SCC &4 # %+

(B4R & ) R840, 48 R 405A 88 2 B 0 45% 2 84 K 6 4) -
X548~ KA 24MMR4A004 5| R T & A CI-SCCHy R &
2KRAKEFER RETRERMKSGK  MRAEEBRETELE -
3ERBRT®EE -
4.8 57 EE > LERFERACH AR RAETFRES o -
5-*& ﬁ *‘7 ﬁ ;ﬁ'J ﬁ %(‘PCSL'CC
e hikmEd o ALETURBRER -
-PTs248 5 #r Y ECH 45 A i & AR B F ik -
-BERARARTEARRANLRE - ERARNEBZRA -
“bm N RBCEIEERAPTIRR > AR B EHABRIE

JE 3% A A B %, % B Kblast % ik R -

-UT -

-BIER AR ERELE > FRARTREA

6RIEHBER  REHRAI004 7| R » RIUK K £

]
° Alloy 625
I 60— ® C-276
I =|§ ,
P B Resistant
B SI= e T
f = | o |so-
B s|® Alloy oc-3
B = | 85 |_®amyc
# 3| [T .
ﬁ 2 3 Alloy 20 2205 Satisfactory
] £ |32 |ao}- ® @aAiloy28
] wv
*E g L2 504@ @904hMo
12 g 20}- :
b = Failures
o~ =11 I e — 317LM
48 3|2 5 _— ®
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O | s 1 1 1 | 1
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N’
Frequent [Seldoml Not expected ]

Pitting/crevice corrosion index, Wirksumme

7L £k 45 42 (Pitting Resistance Equivalen)
(formula Cr + 3.3Mo + 30 N)
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Table 1
Typical Coating for and Duplex Steels Under Thermal Insulation
System Number Temperature Range ™' Surface Preparation ™ | Surface Profile, Prime Coat, Finish Coat,
um (mil) ® wm (mil) & um (mil)
S$8-1 —45 10 60 *C (-50 to 140 *F) SSPC-SP 1" and abrasive 50-75 (2-3) High-build epoxy, NA
blast 125-175 (5-7)
8§8-2 —45 to 150 °C (-50 to 300 *F) SSPC-SP 1 and abrasive 50-75 (2-3) Epoxy phenolic, 100-150 | Epoxy phenolic,
(4-6 100-150 (4-6)
SS-3 —45 10 205 °C (-50 t0 400 *F) SSPC-SP 1 and abrasive 50-75 (2-3) Epoxy novolac, 100-200 | Epoxy novolac,
blast (4-8) 100-200 (4-8)
SS4 -45 1o 540 °C (-50 to 1,000 °F) SSPC-SP 1 and abrasive 15-25(0.5-1.0) |Air-dried silicone or Air-dried silicone or
blast = silicone, 37-50 | modified silicone,
CPCSUCC |4 5-20) 37-50 (15-2.0)
SS-5 -4510 650 °C (-50 to 1,200 °F) SSPC-SP 1 and abrasive 40-65 (1.5-2.5) i or i or
blast coatings with an inert _ | coatings with an inert
100-150 (4-6) matrix."' 100-150
(4-6)
Table 1 (Continued)
Typical Pr Coating for itic and Duplex Steels Under Thermal Insulation
System Number Temperature Range ™ " Surface Preparation ™ | Surface Profile, Prime Coat, Finish Coat,
mi}) @ pm (mil) © ym (mif) ©
SS-6 —45 to 595 *C (-50 to 1,100 °F) SSPC-SP 1 and abrasive 50-100 (2-4) Thermal-sprayed Optional: sealer with
blast aluminum (TSA) with either thinned epoxy-
minimum of 99% based or silicone
aluminum, 250-375 coating (depending on
(10-15) max. service
temperature) at
approximately 40 (1.5) |
887 —45 to 540 °C (50 to 1,000 °F) SSPC-SP 1 NA Aluminum foil wrap with |N/A
min. thickness of 64 (2.5)
S$P0198-2010
Table 1 (Continued)
Typical Coating for itic and Duplex Steels Under Thermal Insulation
System Number Temperature Range ™ ™ Surface Preparation ™ | Surface Profile, Prime Coat, Finish Coat,
mil) ® pm (mil) © pm (mif)
SS-6 45 10 595 *C (=50 to 1,100 *F) SSPC-SP 1 and abrasive 50-100 (2-4) Thermal-sprayed Optional: sealer with
blast aluminum (TSA) with | either thinned epoxy-
minimum of 99% based or silicone
aluminum, 250-375 coating (depending on
(10-15) max. service
temperature) at
CPCSUCC approximately 40 (1.5) |
SS-7 45 to 540 °C (50 to 1,000 °F) SSPC-SP 1 NA Aluminum foil wrap with § N/A
min. thickness of 64 (2.5’
Prime Coat,
pm (mil) ®
aluminum (TSA) with 3

minimum of 99%
aluminum, 250-375
(10-15) cpcsucc

Aluminum foil wrap with
min. thickness of 64 (2.5)|
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c. Vibration.

1. Excessive overhung weight.
Inadequate support.
Thin, small-bore, or alloy piping.
Threaded connections.

Loose supports causing metal wear.

-l el

BRALeBERY
Components such as small diameter piping that may
see vibration from adjacent equipment and/or
wind(J& /7). For small components, resonance can
also produce a cyclical load and should be taken into
consideration during design and Teviewed for potential

problems after installation.
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It is important that the owner/user and the inspector under-
stand that fatigue cracking is likely to cause piping failure
before it is detected with any NDE methods. Of the total
number of fatigue cycles required to produce a failure, the
vast majority are required to initiate a crack and relatively
fewer cycles are required to propagate the crack to failure.
Therefore., proper desien and installation 111 0rde1 to prevent

UCC
the initiation of fatigue cracking are nnpouant
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APL# 7 Ao i % 3307k

Vibration effects may be shifted when a vibrating section
is anchored. Special studies may be necessary before
anchors or dampeners are provided, unless the vibration
is eliminated by removing the source.

CPCSUCC
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