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Abstract

The research developed pipe integrity assessment software based on APl 579. The program’s
structure was designed using an object-oriented concept. The program was capable to perform level 1
and 2 assessments and able to perform crack characterization. The program can assess only a pipe

subjected to an internal pressure with a longitudinal internal semielliptical surface crack. The results

obtained from the program consistent with those performed by a long-hand calculation.
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3. 41M5314 APl 579
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Tensile Property ANsUIELU

Vield ScrengthieRe) ¢ [e2oo

Ultimate StrengthiMPa) @ [452.63

Young Modulua(5Pa) 5 207

Poisscn's Raio 8 |93

Toughnass

1 Initation Toughness, Beat ,—
| i~ cTOD H

7 J-Integral paramster, Jmat :

" Lower Bound Fracture Toughness

i TN I el Cur RS R L DT
e : i dmsullagiudeva ;
j/ & Y Level 1 Crack Pipe Assessment
I Database
, scandusd « ar1570 = =
(n)
B P gty Avesment o] S . e 5 i
| File Help
‘
New / Print it Pipe

ASME Curve i B
Tield Strength i 26200
Ultimate Strength : 402,63
Younghodulus 207
Compnent Gecmetry
Inner Dadins : 1824
Onter Radins : 1549
Thickness : 28

Operating Temperature : 37.778

Crack Property
Flaw Location
Crack Like Flaw
Flaw Orientation

1 Select Flaw Location
1 Select Crack Orisntation
1 Select Flaw Orientation
Initial Crack Length : ©1.24

Initial Crack Depth : 5.080

Characterize Crack Type : Surface Crack
Characterize Crack Length : B1.24

Characterize Crack Depth : 5.08

Crack tip parameter,KIP : 8.467

Haterial Toughness i 127T.802

Load Ratio,Lr i 0aTe

: 0.oTa

N

Tonghness Ratio kr
Reserve Factor

The
The

level 2 assessment criteria are satisfied,
is for

standard :

A 1057

; [0.275.0074)

0 02
Level 2 Crack Pipe Assessment

04 0g 08 L] L

Frevious

APISTY

(@)
JUN 4 fegantiaelusunsuvaeinau (n)

yinaatauaniian (v) ninvswanInNaniIsuseiiu (SEau 2)
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5. N13NTIVFIUANUYNADIVSIUTUNTH
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TUsunsu AuNanIsAIwIameile  n1nsI9geud 2
du Ap 1) dun13seudnuaiesessl wag 2) dwu
nsUszidiunsesan deiseazideadoluil
5.1 M3szYANEAILTEEED

neosuanuaunigly 100 MPa f5alinngluy
1,524 1yl w1 25 Wi, 9ARTIANUINETeeIIEIgY
A3rsTndssuluaessendaguil 5
AN 20, WATAINUAN ay AU 27 Ui, Lay 6.25
uy. audIRy seednfiaeaiinuen 2c, wazay
AN a, WU 29.5 1. WAy 7.25 UU. AUEIAU b7
= 15° AULUILAUND
WIANYBITREIIVINYY Gi=6 = 10° AukuIdusal

99515 N

81700950851 a1 =

SYYYTIMINTOYSNY S WAY S, LVINNU 5.25 UL, LAY
6.25 1. MUANY

defuszifiudouteyadrafuud Tsunsues
Freumuduneuiinaniluiade 3.3 Bundsy
LU3719FI095085 19 uAaZTEY AINTURITA
Ujduiussenineses¥n wazildsursingosdn
(nsdifiannuLudivdetion)

dmsullamiise Wsunsulinadndidusesdn
AigUATaIsTem 64.79 mm uazdn 7.376 mm s
ASAUNIIAUIUAIBYE

S1 Sy

DRt

= 1A 2

JUN 5 viedlsessnidysaasseennisnuly

AanAY 2555 JaminLgesey

5.2 NMsUsziuNTsALEnIN
Yymiildnsiraeunisussiusedud 1 uas 2

vodlUsunsuiiswasiBondel

viesuarusungly 0.9653 MPa wazyieuil
QaunQil 37.78 BemLwal@ea vievinmiedan SA-516
Grade 70, Carbon Steel, P1, Group 2 viedlsall
el 1,524 mm wagnun 25 mm  N1SASIEOU
‘wusaa§waﬁagﬂﬂ§qaa%muwuLLﬂuviaLLazéiy’qmﬂmeLm
Saiviofiniiasnulu (g3uil 1 Usznou) Tassesineg
wenuUsnasesdounue (seam weld) AINNET
99588517 2 LAYANANUBITEUS1I @ WNfu
81.28 w3l LAz 5.080 1. MINEGU

dmsunisuseifiuseau 1 TUsunsuazyingu
auiindnluiade 3.6.1 nadwsanlusunsudised
ANE1ITRETNANYATEBMAU 81.28 Ui AIY
g1nsouingegaisonliiluvioldivindu 203w
fatfuSaguinlassaisaeady wadnsindasnes
AUNISATUIUAILID

dmSumsUseliusedu 2 wanlusunsusey
Snwazsesdnasaunds fazieuniuiingalu
¥it0 3.42 madwsanlUsunsudded L wihiu
0.278 K, fisumisianagiwmisdnaniiniu 0.012
uag 0.074 AudIRy uazqaUsidiutiogld FAC
fethuFsaguinlassadisasnds nadwiiadesaes
AuNsAIUIMAILe

6.63U
NUATERAUIUTUATNUSERUNSAIENINTB
935985717 1ne119lATea5 19U UATUAIBLUIAALTY
$ng Wsunsufldrudnsedudldauiiidiladng
A1U1T0AAAIUTULDUVDINTEUIUNITN1TU T
nsasannla uagiinulagnaes  Tsunsudsd
vouislFnudnin wiansofauVaysaituld

7. AnAnTINUIENA
fiTvveveuguninirimnssuaieana A
IMINTIUAIERNT PRINTAUNINGIFY d1mTunu
AUUAYUIUINEY



AMM 2009

MsUsEyiInMTATeTEImnsTIATRINauiasEmelng ATaN 26

9.10N81591984
[1] National Transportation Safety Board, Anhy-
drous Ammonia Pipeline Rupture Near Kingman,
URL: http://www.ntsb.gov/doclib/ reports/2007/
PABO0702.pdf, access on 14/06/2012.
[2] Transportation Safety Board of Canada,
Crude Oil Pipeline Leak, URL: http://www.tsb.
gc.ca/eng/rapports-reports/pipeline/2009/
p09h0084/p09h0084.pdf, access on 14/06/ 2012.
[3] Transportation Safety Board of Canada,
Crude Oil Pipeline Rupture, URL: http://www.
tsb.gc.ca/eng/rapports-reports/pipeline/1999/
pP99h0021/p99h0021.pdf, access on 14/06/2012.
[4] Transportation Safety Board of Canada,
Natural Gas Pipeline Rupture, URL: http://www.
tsb.gc.ca/eng/rapports-reports/pipeline/2011/
p11h0011/p11h0011.pdf, access on 14/06/2012.
[5] Manfredi, C. and Otegui, J.L., (2002). Failure
by SCC in buried pipelines, Eng. Fail. Ana., vol.
9, pp. 495-509.
[6] Barbosa, C., de Souza, S.M.C., Centeno, R.O,,
Abud, I.C., and Ferraz, O.B., (2006). Failure
analysis of pipes used in a hydrodesulfuration
system of a petrochemical plant, Eng. Fail. Ana.,
vol. 13, pp. 1076-1091.
[7] Hasan, F., Igbal, J., and Ahmed F., (2007).
Stress corrosion failure of high pressure gas
pipeline, Eng. Fail. Ana., vol. 14, pp. 801-809.
[8] Milne, I., Ainsworth, R.A., Dowling, A.R., and
Stewart, A.T., (1988). Assessment of the integrity
of structures containing defects, Int. J. of Press.
Vess. and Pip., vol. 32, pp. 3-104.
[9] British Standards, BS 7910 (2005). Guide to
methods for assessing the acceptability of flaws
in metallic structures.
[10] European Fitness for Service Network,
SINTAP  Procedure, (1999). URL: http://www.
eurofitnet.org/sintap_Procedure_version_la.pdf,
access on 14/06/2012.
[11] American Petroleum Institute and The
American Society of Mechanical Engineers,

(2007). Fitness-For-Service: APl Recommended

AanAY 2555 JmiaLTesy U

Practice 579. 2nd. Ed., Natlpetrochemical Pub-
lication, Washington.

[12] Ruiz Ocejo, J., Gonzalez-Posada, M.A,
Gutiérrez-Solana, F., and Gorrochategui, |,
(1997). Review of existing procedure, Report/
SINTAP/UC/04, URL: http://www.eurofitnet.org/
sintap_UC-04.pdf, access on 14/06/ 2012.

[13] BMT Fleet Technology Ltd, Structural
Integrity Management Software, URL: http://
www.bmt-softwaresolutions.com/downloads/
BMTFlawCheck.pdf, access on 14/06/2012.

[14] TWI Ltd., Engineering Fitness-For-Service
Software,  URL:
twisoftware.com, access on_14/06/2012.

[15] Technical Toolbox Ltd., Fitness-for-Service-
Toolbox, URL:
products/brochures/FitnessdServiceToolbox.pdf,
access on 14/06/2012.

[16] Fracture Assessment Software IWM VERB
8.0, URL:
profile/networking/projects-with-their-own-
websites/verb/, access on 14/06/2012.

[17] Zarko Gajic. Learning Object Oriented Pro-
graming with Delphi, URL: http://delphi.about.
com/od/course/a/oop_intro.htm, access on 14/
06/2012.

[18] Bate, S.K., Green, D. and Buttle, D, (1997). A

review of residual stress distributions in welded

Assessment http://www.

http://dev.ttoolboxes.com/

http://www.en.iwm.fraunhofer.de/

joints for the defect assessment of offshore
structures, URL: http://www.hse.gov.uk/ research
/othpdf/400-499/0th482.pdf, access on 14/06/
2012.

[19] ASTM E 1820, Standard Test Method for
Measurement of Fracture Toughness. American
Society for Testing and Materials, Philadelphia.
[20] ASTM E 1921, Standard Test Method for
Determination of Reference Temperature T, for
Ferritic Steel in the Transition Range. American

Society for Testing and Materials, Philadelphia.



