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Abstract - A coupled analysis was performed between the riser to develop oil and gas in ultra—deepwater and the moored floating body.
In general, the saety of the riser is conservatively evaluated by considering the maximum ofiset excluding the coupled analysis with the
floating bodly. In this study, the safety of the riser was analyzed by considering the coupled motion analysis of the moored foating bodly.
The riser is considered steel lazy wave riser (SLWR) applied in the deep sea, and the floating body is determined to FPSO. The
methodology was presented on coupled and uncoupled analysis. The coupled eflects were analyzed according to the incident wave headings
In Iintact and damaged conditions of mooring lines. The tension of mooring lines, the motion of the floating body, and riser responses
were analyzed according to the loading conditions.
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Fig. 3 Comparison of input data on coupled and uncoupled
analysis
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Table 1 Pipe specification for SLWR (Ref. Park et al., 2019)

Object Item Unit Value
Design Water Depth m 1,600
Condition  Design Pressure MPa 45
. API-5L X65,
Pipe Grade Seamless
Ri Pi Materal yield stress MPa 448
1ser Hibe Inner Diameter mm 228.60
Wall Thickness mm 22.225
Outer Diameter —mm 273.05
Wall Thickness mm 274
Outer Diameter —mm 776
Buoyancy Buoyancy ton/m 0.47
Weight ton/m 0.33
Submerged Weight ton/m -0.14
Table 2 Specification of FPSO
Item Unit Value
LBP m 322.2
Depth m 30.0
Draft m abt. 17.5
Displacement MT abt. 340,000
GM m 6.463
Table 3 Specification of Mooring lines
Item Unit Bott@m Polyester Top Chain
chain Rope
Grade - R4s R4s
Length m 190 1950 200
Nominal Dia. mm 168 296 168
MBL KN 24281 24,525 24,281
Weight in air kN/m 5538 0.556 5.538
Weight in waterkN/m  4.818 0.139 4818

Aml(ES[‘j\lff“eSS KN 296E+06 3.68E+05 2.26E+06
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Table 4 The environmental condition of a wave under 100
year return period

Parameter Hs (m) Tp ()
Main Swell 4.32 15.3
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