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On a Computer Program for the Evaluation of Dynamic Stability

of Semisubmersible Drilling Rigs

By
Hiroshi KAGEMOTO and Ryuzo TAKAI

Abstract

As a part of works in the Special Project on the stability of semisubmersible
drilling rigs, which were conducted at the Ship Research Institute of Japan, a
computer code for the calculation of behaviours of semisubmersible drilling rigs
under dynamic loads was developed.

Dynamic behaviours of semisubmersible drilling rigs in heavy environmental
conditions have attracted much attention with the focus on the slow drift oscillations
and resultant mooring forces. Although it is undoubtful that the behaviours in
heavy environmental conditions are vital problems for the safety of semisubmersible
drilling rigs, transient motions due to mishaps such as breakings of mooring/towing
lines, floodings, unexpected cargo movements, collisions etc. could experience such
large displacements/inclinations that might endanger the safety of the semisubmersibles.

On the contrary to the behaviours in heavy sea conditions, however, such
transient behaviours have attracted little attention so far. Therefore, using the
developed computer code, the authors have carried out simulations of such
transient behaviours of semisubmersibles as well as behaviours in heavy environmental
conditons and examined the accuracy of the calculated results through the comparisons
with available experimental data.

The objective of this paper is to describe the specifications of the developed
computer code and to present the simulation results obtained by the code, which
might benefit the future developments of similar computer codes.
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Fig.3.3(b)
in regular waves

Fig.3.7 Responses
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Fig.3.8 General view of an experimental model
Table 3.1 Particulars of the experiment
LA 4 (n) 0. 20 I surge (sec) no data
%4 (kg) 33.4 T svay (sec) no data
K ux (n) 0. 350 | T heave (sec) 2.48
Kuvy () 0.331 [ roll (sec) 8. 10
Ki: (m) 0. 405 | T pitch (sec) 8. 59
KG () 0.191 T yav (sec) 6. 69
GM (@) {q q1,0 0050 @ surge (sec™') no data
Line length (m) 9. 85 a svay (sec”') no data
Line veight (g/m) 41. 6 a heave (sec”') 0.0528
(in air}
a roll (sec™') 0. 2916
Line veight (g/m) 35. 5
(in vater) a pitch (sec™') 0. 1595
a yav (sec™') 0. 0942
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Fig.3.9 Responses in oblique irregular waves
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Fig.3.10 Free heave oscillation(Cp=5.0)
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Fig.3.11 Free heave oscillation (comparison with
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Fig.3.12 Free surge~pitch oscillation
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Fig.3.13 Responses after a breaking of a mooring line
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Fig.3.16 Responses during flooding (in calm water)
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Fig.3.18 Visualization of simulation results
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