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Abstract - A deterministic stress-based methodology has traditionally been applied in pipeline design.
Meanwhile, reliability based design and assessment (RBDA) methodology has been extensively applied in off-
shore or nuclear structures. Lately, the release of ISO standard on reliability based limit state methods for pipe-
lines ISO16708 indicates that the RBDA methodology is one of the newest directions of natural gas pipeline
design method. This paper presents a case study of the RBDA procedure for predicting the time-dependent fail-
ure probability of pipelines with corrosion defects, where separable Monte Carlo (SMC) method is applied in
the reliability estimation for corroded pipeline instead of traditional, crude Monte Carlo(CMC) Method. The
result shows the SMC method take advantage of improving accuracy in reliability calculation.
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Fig. 1. Overview of RBDA process.
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Table 1. Probabilistic characteristics of Input Para-

meters
parameter distribution | mean Star.ldérd Ref.
deviation
Inidial defect Normal 2 003 | [6]

depth[mm]

Avg. defect depth

Weibull 0.06 0.03 9
growth rate[mm/yr] etbu ol

Initial defect

length{mm] Lognormal 5.29 0.26 [6]

defect length growth

rate[mm/yr] Lognormal 20 52 [6]

Yield strength[MPa] | Lognormal | 531.3 42.5 [15]

Annual maximum

internal pres. [MPa] Gumbel 7.056 0.141 [12]

Outer diameter of

. Normal 762 0.76 [15]
pipe[mm]

Wall thickness of |\ 127 | 0127 | [15]

pipe[mm]

12 I
M= \/ 1+0.6275E 0.003375 D
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Fig. 2. Tllustration of Inverse transform method.
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Generate random number on interval [0,1]

Get random variable by reading the quantile
associated to that random number from the
inverse CDF of input variable

Repeat
N times

Calculate limit state function [Eq. (3) or Eq. (4)
Count the number n in case z<0

I
v

Get failure probability from Pf = n/N

End
Fig. 3. Flow chart for crude MC simulation.
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Fig. 4. Flow chart for separable MC simulation.
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Fig. 5. Estimated failure probability as the num-
ber of trials(samples).
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