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Analysis of sealing reliability for premium connection casing
and tubing based on Kriging model

LIU Wenhong', LIN Kai', FENG Yaorong', WANG Peng', XIE Junfeng®, YANG Xiangtong’

(1. State Key Laboratory of Performance and Structure Safety for Petroleum Tubular Goods and Equipment Materials
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Abstract ; Taking a type of casing premium connection as the analysis object, a function was constructed to evaluate the seal-
ing reliability of the connection, and the load envelope was simulated by using the finite element method. The worst sealing
point of the connection was determined during the sealing failure test. Based on the most dangerous load point during the load
envelope test, by randomizing effect of the premium connection sealing performance of 11 parameters, the sealing reliability
of the casing premium connection was assessed during the test of load envelope using the Kriging surrogate model. The seal-
ing reliability of the connection at the worst load point was obtained. The results show that the Kriging model is an effective
method in the evaluation of premium connection sealing reliability based on performance, and it can satisfy the need of engi-
neering application, which is used for the design, optimization and selection of casing and tubing premium connections.
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Fig.1 Two dimensional model and finite element

model of a type of casing premium connection
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Table 1 Load points value for A series test on

a special premium connection

SRy A1l J1/kN N/ MPa A1/ MPa

1 3507. 4 0 0

2 3507. 4 54.88 0

3 2953.6 65.17 0

4 1846 68.6 0

5 0 65.17 0

6 -1230.6 45.73 0

7 -2461. 33 22.86 0

8 -3507.4 0 0

9 -3507. 4 0 0
10 -3507.4 0 28.6
11 ~1846 0 28.6
12 0 0 28.6
13 1230 0 25
14 2461 0 21.45
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Table 2 Contact strength and critical contact
strength of A series load point test on a

special premium connection m - MPa"*

B MEHRREE W, IRt W,

1 22.16 0

2 26. 81 1. 96
3 28.51 2.26
4 29. 54 2.36
5 31.16 2.26
6 27.34 1. 68
7 24.25 0.94
8 20. 34 0

9 20. 34 0
10 17. 41 1. 14
11 17.01 1. 14
12 14. 82 1. 14
13 12.82 1.01
14 13. 89 0.89
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Table 3 Load points value for B series test without

bending on a special premium connection

o fr g1 Sh1a) f1/kN N JE/MPa HNFE/MPa
1 3507.4 0 0
2 3507.4 48. 02 0
3 2953.6 54. 88 0
4 1107.6 65.17 0
5 0 61.74 0
6 -1230.6 45.73 0
7 -2461.33 27. 44 0
8 -3507.6 0 0
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Table 4 Contact strength and critical contact
strength of B series load point test on a

special premium connection m - MPa'"*

R A B AR W, I S8 A B W,

1 22.16 0

2 25.78 1.75
3 26.95 1.99
4 28.45 2.26
5 28.20 2.16
6 27.34 1. 68
7 23.34 1.10
8 20.34 0

x5 FIESKRBLEERSL C RIIKEEETH

BHTRBE
Table 5 Load points value for C series test at room

temperature on a special premium connection
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Table 6 Contact strength and critical contact strength
of C series load point test at room temperature on

a special premium connection m - MPa'*

L2y W SR W, W S e e kR 2 W,
1 26.99 1.96
2 22.06 0
3 19. 14 0.05
4 27.92 1.96
5 19.12 0.05
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Fig.3 Load envelope test of each load point corresponding to seal contact strength

and critical seal contact strength
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Table 7 Distribution types and parameters of each random variable
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of influence parameters of a type of premium connection
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Table 8 Comparison of Kriging model calculation results with FEM results
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