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Abstract FPSO consists of topside modularized plants for production of crude oil, and hullside structures that serve
as support for the topside and storage of produced crude oil. The structural behavior of the FPSO topside module
and its supporting hull depends on the interface structure that connects them, and the interface structure consists of
a combination of individual unit support structures called Module Support Seat (MSS). Types of interface structures
are various and, accordingly, the basic design of the FPSO topside module structure is greatly influenced, so various
design methods should be considered from the initial design phase. Structural design of FPSO topside module requires
consideration of the number of MSSs, connection type, and structural analysis options such as the range of finite
element models, load conditions, and boundary conditions for verification of structural strength. In this study, the
comparison combination cases for the above considerations were derived and the strength evaluation was performed,
and the structural behavior characteristics of the topside module were compared and analyzed through a detailed
review of the analysis results. The results of this study are considered to be a good reference for designing a more
reliable topside module structure.
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Table 1. Definitions of comparison cases

Case ID No. of Connection Type Model FE model
Supports Range
1 4 Bearing T/S+Hull Fig.1(a)
2 4 Bearing T/S only Fig.1(b)
3 21 Bearing T/S+Hull Fig.1(c)
4 21 Bearing T/S only Fig.1(d)
5 21 Welding T/S+Hull Fig.1(c)
Welding .
6 21 (fixed B.C) T/S only Fig.1(d)
Welding .
7 21 (spring B.C) T/S only Fig.1(d)
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Fig. 1. Finite element models
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Table 2. Load cases for in-place analysis

: Accelerations (g
Load Case Dire\:/tlizfl ©  a a ? a

i Yy z
ULS 1 0 0.064 0 0.216
ULS 2 45 0.046 0.211 0.216
ULS 3 90 0 0.300 0.216
ULS 4 135 -0.046 0.211 0.216
ULS 5 180 -0.064 0 0.216
ULS 6 225 -0.046 -0.211 0.216
ULS 7 270 0 -0.300 0.216
ULS 8 315 -0.046 -0.211 0.216

4. A4y 9z

&)X Az A 7712 7} Case(Table 1 #x)ol th
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Table 3. Summary of maximum stresses
Case ID - ULS _ 'Hlill-Girder _
Topside Hull Topside Hull
1 340 307 - -
2 341 - - -
3 214 390 47 344
4 153 - 19 -
5 210 391 90 382
6 153 - 217 -
7 153 - 127 -

* max. combined or min. combined beam stress (MPa)
** yon-Mises stress (MPa)
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Fig. 4. Case 5 under hull-girder sagging moment
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Fig. 5. Case 6 under hull-girder sagging moment
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