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Study of F-MC method on offshore oil and gas pipelines
point corrosion depth forecast

WANG Xiaowan , LUO Zhengshan, WANG Rui
(School of Management,Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract; In order to scientific evaluation corrosion states of offshore oil and gas pipelines, Firstly, established the
maximum depth of corrosion pit prediction model by Frechet extreme distribution, Secondly, by using MCMC,
values of parameters in the model were estimated. Probable maximum corrosion depths of pipelines were predicted
by using the model. Thirdly, by combining with Markov chain model, the maximum probability state of corrosion in
pipeline wall was analyzed, realized the scientific evaluationand forecast of corrosion status and operation condition
of the buried oil and gas pipelines,and the accuracy of the model was tested. The results show that: the combination
model can well forecast the maximum depth of corrosion pit and the corrosion situation of offshore oil and gas
pipelines, and provide a scientific basis for maintenance, repair and detection of the offshore pipelines. It has
important guiding significance for ensuring the safe operation of oil and gas pipelines.

Key words: offshore pipeline; frechet distribution; F-MCcomposite model; corrosion prediction
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Tab. 1 The corrosion and damage evaluation of pipe wall Tab.2 The corrosion states of pipe wall
i ok 5 2% B KB PR B/ pit + mm! T b % 2% 5 K R BE / mm JE Pl AR 75
BE <1Y%  NTEEMER 1% BE <1 1
i 1~2% AERERLEEN) 1~2% o 1~2 2
o EREIR N 2~50% R 2~5.15 3
W E B REELRE ) 50 % ~80% e e 5.15~8. 24 4
ZFiLl =80 % i A 1 I )i ZFfL >8. 24 5
AR A 50T bR 0 T B R & B R MRAEFE 4 DL I C AT P B4 vl 45 il R 45 43 B 1
MR BENER 3 PR MBS R ARG AL, 1 P, HIEE L. R
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Tab. 3 Oil and gas pipelines maximum corrosion depth

J& i BE bR 5 L1 L2 L3 L4 L5 L6 L7 L8 L9
J& P %% B /mm 0. 89 1.03 1. 648 1.236 1.133 1. 545 2. 781 2.06 2.472

J& b B bR S LL10 L11 L12 L13 14 L15 L16 L17 L18
J& b VR B / mm 1. 854 3.399 1. 854 2. 884 7.725 8.652 6.901 5. 768 4. 326

x4 HEESHWERTHEINE

Tab. 4 Calculate the cumulative probability function value at every point

R LR =L — L L L —
WE WE/mm B vy WY EE/mm EK Sy
1 L1 0. 89 0.052 6 1. 080 1 10 L9 2.472 0.526 3 —0.443 3
2 L2 1.03 0.105 3 0.811 3 11 L7 2.781 0.578 9 —0.604 0
3 L5 1.133 0.157 9 0.612 9 12 L13 2. 884 0.631 6 —0.777 6
4 L4 1.236 0.210 5 0.443 6 13 11 3.399 0.684 2 —0.968 9
5 L6 1. 545 0.263 2 0.288 9 14 L18 4. 326 0.736 8 —1.186 0
6 L3 1. 648 0.315 8 0.142 1 15 L17 5.768 0.789 5 —1.442 4
7 L10 1. 854 0. 368 4 —0.001 4 16 L16 6.901 0.842 1 —1.7611
8 L12 1. 854 0.421 1 —0. 145 2 17 L14 7.725 0.894 7 —2.195 8
9 L8 2. 06 0.473 7 —0.291 4 18 L18 8. 652 0.947 4 —2.918 1
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Fig. 1 with the service life of oil and gas pipelines growth

point corrosion depth change
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Tab. 5 The data of maximum corrosion depth of pipe wall

e 10 35 K it e ) EE YN AL L
2] R /mm 52l ¥ /mm
1 0. 86 4 1. 65
2 0.99 5 2.01
3 1. 23 6 2.22
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Tab. 6 Simulation results for values

i o MGl 97.5%
SH W GERE i o
iR HAG X )
(0.012,
a 0.133 4 0.097 9 0.001 0.132 4
0.33)
(—0.62,
B —0.4268 0.078 8 0.001 —0.4258
—0.23)
(0. 47,
Y 0.673 0 0.046 3 0. 001 0.667 2
0.87)
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Tab. 7 The results of pipeline corrosion states division

=0

Uﬂ
3'

R B KIS
H 1) /a RZ || BFE)/a ) R
R /m PR /mm
0 0 1 6 2. 11 3
1 0. 86 1 7 3.54 3
2 1. 07 2 8 4. 86 3
3 1. 35 2 9 6.13 4
4 1. 68 2 10 7.45 4
5 1. 99 2 11 8. 25 5
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Fig. 2 Using MCMC method to the parameter alpha, beta.

gamma 10 000 times of simulation on trajectory
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Tab. 8 The prediction of distribution probability of

pipeline corrosion states

0 >, >, >, >, S, C %k%
Bl /a ARAET RS2 RE3 KRE 4 RES
RSN
2 0.25 0.63 0.13 0 0 2
3 0.13  0.59 0.24  0.04 0 2

1 0. 06 0. 51 0. 31 0.1 0.02 2

5 0.03 0.41 0. 33 0.15 0.07 2
6 0 0.75 0. 25 0 0 2
7 0 0.56 0. 36 0.08 0 2
8 0 0.42 0. 38 0.16 0. 04 2
9 0 0.32 0. 38 0.2 0.12 3
10 0 0. 24 0. 32 0.22 0.22 3
11 0 0.18 0. 27 0. 22 0. 33 5
12 0 0.13 0.22 0.2 0. 44 5
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