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Abstract

Structural integrity assessment of a cracked structure ensures the safety of continue servicing.
A lot of details in an assessment procedure lead to a development of commercial software. However,
the software has a high price and applicability limit in structural type and level of assessment.
Development of software will save a long term expense and support future update. This article
describes a software development for integrity assessment of a cracked cylinder based on API 579
standard. At present, the software has the capability to assess level 1 and 2. The software can assess a
cylindrical structure having axially or circumferentially through-wall crack, and subjected to internal
pressure, axial force, bending moment, and stress profile along thickness described by the 4"order
polynomial function. The software structure is design the object-orientated paradigm and has 2 main

classes namely “structure” and “assessment” classes. The “structure” class has subclasses for
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collecting information on material properties, crack, applied load, and calculating a crack driving force,

a limit load, and fracture toughness. The “assessment” class has a level 1 assessment subclass for

determining an allowable crack length and level 2 assessment subclass for calculating an assess point

and failure assessment curve.

Keywordes: structural integrity, APl 579, object-oriented programming.
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Q Material Data, Crack-like Flaws, Assessment Level 2

Matarial Spedfication®  SA-516 Grades 65
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Tensile Data at room temperature
P-fumber
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Model gammar |0

(®) Based on AT, NDT
() Based on VN
() Based on MPC

[CIRT MDT is known

0 [g TN [g

Reference Temperature ( C)

1]

OK

Delete

=1 4 1 U vV L2 .
SUN 3 NUIRNNAUVBYAIFA 3NAAE TirmMaterialLV2
U q U q
Q Cylindrical Crack Shell, Component and Operating Data = B
Component Data Inspection Data Operating Condition
Mominal Dimension Inspection Method Design
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Inner Radius (mm) | 420 Flaw Depth  |UT w | Mumber of oracks Single Crac v Design Temperature (0C) 343.332
Weld Joint i Distance from crack To Weld (mm) 0 Actual
[¥] Weldment 1o " 1529 [ Thermal Stress [ ] Residual Stress
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O (@) Longi ide Cr
Type single v - . _)5urface Crack ®) Longitudinal Crack Inside Crack :
. - i | (®) Through-wall Crack () Circumferential Crack Outside Crack Nominal Load
Orientation  |Girth Weld v ] |
I [
|
Weld Joint Efficency |1 \ _J :
:
tabMechStress40rder
Post Weld Heat Treated, PWHT CrackNo.1 | Crack No.2
| .
Dimension Pressure (MPa) 0.965
Corrosion || Axdal Force (N) 5000
Future Corrosion Allowance, FCA (mm) |0 Bending Moment {Nm) 213000
Uniform Metal Loss, LOSS (mm) 25
T.
Length (mm) |40
Depth (mm)  27.5
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Q Fitness For Service Program

Damage Mechanism Crack-Like Flaw W
Data Reguirment
Assessment
Lewvel 2 ]
Component
Component Type Cylindrical Shell
Component Data Input
Material Data Input
Partial Safety Factor
Probability of Failure, Beta 0.001 v
Coefficient of Variation, COVs 0.2 W
Asess
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- o IEN

Damage Mechanism : Crack-Like Flaw
Assessment Level : 2
Component Type @ Cylindrical Shell

Component Data
MNominal Thickness {mm) :30
Inner Radius (mm) :420

WeldMent : Yes
Width (mm) : 10
Type :Single v
Orientation :Girth Weld
Weld Joint Efficency ;1
Post Weld Heat Treated, PWHT : False
Inspection Data
Location of Crack :WeldMetal
Distenice from Crack To Discontinuity {mm) :0
Crack Shape :Through-wall Crack
Crack Orientation ;Longitudinal Crack

LrMax := 1;

KIC (MPa*m~0.5): 125.617576211523
Temperatupe Assess (oC): 20

Tref (oC): -17.436920088379
T=Tass-Tref (oC): &7.38645615995822
SDTemp : 0.935104729275873

Rky : 3.05291596515527]
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