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Abstract: Frequent typhoons in the South China Sea may significantly affect safety of the operations
on semi-submersible drilling platforms with anchor mooring system. By useing hydrodynamic calculation
software, ANSYS-AQWA, the coupled dynamic analysis model for the platform-mooring system was es-
tablished, and an analysis on the drift of semi-submersible platforms and the safety assessment of ancho-
ring system were conducted based on three dimensional potential flow theory and Morison equation. The a-
nalysis results showed that when the mooring system was intact, both the average and maximum drift dis-
tances of platforms exceeded the allowable values specified in API. Under such circumstances, drilling op-
erations should be suspended and a disconnection between the drilling riser and the wellhead should be
done, if the anchor chain does not part. when the anchor chain of the least safety factor in the mooring sys-
tem parted, the drift distance increased significantly, the minimum safety factor of the mooring system de-
creased obviously and in some cases, other anchor chains then parted in succession, leading to chain reac-
tions. Research results showed that the proposed methods and the obtained conclusions could provide a ref-
erence for security assessment of mooring floating structures in extreme weather conditions.
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Fig. 1 The wetted surface model of semi-submersible
platform base on ANSYS-AQWA
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Table 1 Material properties of steel chains and mooring ropes

B T/ il ) I 2/ W IRsR B2/
(kgem 1) MN MN
$90. 0 mm 44k 154 702.13 7.54
$84. 0 mm 44k 141 611. 64 9.37
$90. 0 mm 454 1 29 561.11 6.17
$90. 0 mm 45 4g 2 29 374. 06 5.20
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Table 2 Basic parameters for each anchor chain setting

o ﬁ’fﬁ%ﬁa sk i/ Biggdn e
/) kN K /m
1 22.5 863.38  1577.0  ¢90.0 mm 4548 1
2 67.5 826.14  1651.4  ¢90.0 mm 4548 2
3 112.5 834.96  1611.5  ¢90.0 mm 4548 1
4 157.5 865. 34 1591.2  ¢90.0 mm 4543 1
5 202. 5 853.58  1569.6  $90.0 mm 4548 1
6 247.5 861. 42 1258.9  ¢90.0 mm 4543 1
7 292.5 824.18  1565.6  $90.0 mm 4548 1
8 337.5 865. 34 1578.8  #90.0 mm 4543 1
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Fig. 2 Coupled dynamic analysis model
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Fig. 3 The schematic diagram for distribution of ancho-

ring chain elements
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Fig. 4 The drift distance of platforms when the inci-

dence angle of the environmental load is 90°
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Fig. 5 The average and maximum drift distances of the

platform with an intact mooring system
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Fig. 6 The dynamic tension curve of NO, 2 anchor chain

when the incidence angle of the environmental

load is 90°
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Table3 The statistical result of the minimum safety factor of

the mooring system

WEEAG /) EBKRiKII/kN HEFE  HERFETFE

0 2537w 2.43 1. 67

45 3061 2.02 1. 67

90 2 739 1. 90 1. 67

135 2 7432 1. 90 1. 67

180 2 4623 2.51 1. 67

225 3 017¢s) 2.05 1. 67

270 2 861 2. 16 1. 67

315 3 1425 1. 96 1. 67
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Fig. 7 The drift distance of the platform when the inci-

dence angle of the environmental load is 90°
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Fig. 8 The mean and max drift distances of the plat-

form with a damaged mooring system
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Fig. 9 The dynamic tension of NO. 3 anchor at the

environmental incidence angle of 90°
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Table 4 Minimum safety factor of the damaged mooring system
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0 4 4 058¢s) 1.52 1. 25
45 4 4 3533 1.42 1. 25
90 2 4 3773 1.41 1. 25
135 2 4 8831 1. 26 1. 25
180 8 39941 1. 54 1. 25
225 8 4 2437 1. 45 1. 25
270 7 4 512 1. 37 1. 25
315 5 4 480 ) 1. 38 1. 25
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