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The intergrity assessment of buried pipeline
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Abstract
The object of this work is to develop an assessment system for pipeline integrity. The system

consists of four module applications for internal algorithm; the effect of corrosion in pipeline, crack,
stress corrosion crack (SCC) and fatigue modules and the effect of cavity. Presently, the module of the

external corrosion has been developed and the internal algorithm for the effect of corrosion in pipeline

and the database of the system are described in this paper. The database of the system is separated to

mainly four parts; geometry of pipeline, material properties, boundary conditions and general properties.

Each components of the system are designed by user-friendly concept. This system may give a

guideline for maintenance and modifications for the pipeline at the industrial sight. Furthermore, a

procedure to evaluate an inspection interval is also provided.
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Fig. 1 Finite-element model on a semi-
elliptical external corroded pipeline
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Fig. 2 Finite-element model on an analysis

of the square cavity's effects
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ComoType
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FailurePress
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CaviiD

CavityTypa ModElasticity
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CavityDepth insideRadius UTS

Cavity Xdist wall Thickness PoissonRatio
MaxStress Length ThermalCoelf
CaselD MaterialiD Frac Toughness

Fig. 3 Construction of database
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Fig. 4 External corrosion type module

Fig. 5 Input display
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Fig. 6 List of the predicted failure
data in the database
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Fig. 8 List of the predicted failure data in the
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Table 1 Used input data for failure
pressure evaluation

used pipeline corrosion
bressure thickness | diameter | type |length| depth
135bar 15.9mm 762om | Pit | 80mm |3.975mm
200bar | 15.9mn 762rm | Pit | 80mm | 6.39mm
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Table 2 Comparison of predicted failure

Zeolmz R4 g 3
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P

pressures by using the proposed
assessment system

Numerical "

analysis B31G | MB31G |Fluid Pressure
1st try | 260bar |220bar | 185bar 135bar
2nd try| 240bar |211bar | 180bar 200bar

(b}

Fig. 9 Predicted failure pressure
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Table 3 Used input data with cavity's effect

width
350 mm

vehicle load
30000 kgt

cavity type depth

500 mm

distance
750 mm

rectangle

Table 4914 AAAR #H7F A2dlo] T34 tojg
o] 2ol A QI gkal 23 dlolelg A4 AL
ElJSit). Polynomial fittingS £3te] o]7<9) A

FESABO! V174 ket/m’YE ¢ & Aow] da)
Bol FATE T & Aok AIAAS AAY 7 A
zde A4z A3 AT AT s o
2 o9 7b) 498 FRE HNZEadez AU
of @yolAl2) ohaehel 2N Bl 2 SdE o

-338-

Table 4 Searched material property,
geometry in the database

width | depth | distance| Max. stress
203.2 | 499.9 699.8 |27.634 kgf/m2
203.2 | 699.8 699.8 27.414
203.2 | 499.9 900.2 27.493
203.2 | 699.8 900.2 27.270
406.4 | 499.9 699.8 28.719
406.4 | 699.8 699.8 27.850
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