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On the Stability of Semisubmersible Oil Drilling Rigs
(Part1 : Static Stability)

By
Ryuzo Takarl, Hiroshi KacEMoTo, Hiroyuki ADACHI

Abstract

In order to study the static stability of semisubmersible oil drilling rigs under intact and damaged
conditions, the authors conducted the following research themes, that is the design of experiment equ-
ipments, the development of measurement techniques, the model test and the theoretical calculation,

This paper describes in detail of these experimental equipments, the measurement techniques,
the comparison of the model test and the theoretical calculation results,

Moreover, using the results of parametric theoretical calculations, the characteristics of static
stability of semisubmersible oil drilling rigs are examined.
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of semisubmersible model

Table 4.1 Conditions of the intact static stability experiments

STAT - 1 STAT - 2 STAT-3_

Model Name M-1 M-l M-l

Displacement (kg) | 165.9 | 165.9 | 191.7 | 163.9| 163.9{ 186.5]|186.5 | 186.5

Draft pim 10,245 1 0,245 | 04244 0,240 { 0.240 | 0,385 0,385 | 0,385

oMy (m) |—Desgiag | 0.105 | 0.001 | 0.039.] 0.01670 — | 0.005] — |0.017
with = — — — 0.0248|. — 0.011| — -

without™ | o 087" | 0.000"| 0.039"| — 0,013 — 0.013]0.026
M (@) [T wieh, ~ | — = — — o025 — 0,019 —
Line weighd jp o4 | — - — o115 o115 | 0.135] o11s5! —
 (kg-m) * | yn warer — — - 0.100 | 0,100 | 0,200 0.100] =
Initial horizontal | — - - 0365 1 0,363 | 0253 0260 —
tension (kg)[ vertical — — — 0,352 1 0,368 | 0,300 0.205] —

* : calculated value
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Table 4.2 Conditions of the damaged static stability experiments

STAT-4 STAT-5 STAT-6
Model Name M-1 M-1 M-1

Displacement (kg)| 163.9 | 186.5 | 179.8 | 186,51 1 11363 11579 | 157 9
Draft - _‘(‘?) 0.240 1 0,385 | 0,340 | 0,385 ] 0.290 | 0.410 10410

@ @ moSr;l:_’;ng - — looor) o013 0022 — loooe | =

ing 10.025 loon | — - - p012] — -

AL @ without — - 0.017 | 0.022] 0.020] - 0.026 |  —
€ Nobring |o0.025 (0019 | — - — | oo033]| — [o.028

Line weighgd in air L= - ! - h— h— - — —
(kg/m) | inwecer B8 [Q-38 | — — lo100] 0.100/0.200 0,100
Intcial | horizoncal| 0,354 |0.240 | — — 10.2393] 0.,393/10,294 ]0.29¢
tension (kdf verrycal |0 3u6 | 0.273 | — — 0.356 | 0.356 [0.298 | 0.298
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Fig. 4.9 Arrangements of the mooring lines
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Fig.5.1 Effects of the variation of GM values on
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Fig. 5.3 Effects of the variation of KG values on
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Fig.5.4 Effects of GM values on righting arm
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for three types of models (operation
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Fig.5.8 Comparisons of righting arm curves
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Fig. 5.9 Effect of ballast water transfer on
righting arm curves
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Fig.5.11 Vatiations of righting arm curves due to
flooding into the compartment of a
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ZH, MPORENIEE - L TaTd -/
PARBE,SBEETI8/MAFATS 3,

Fig. 5.11% 5, A0EMEL ~HkBO#2. T%EE
DX ERR AR AEIE e RITTRBIE, NABD
- AIIx L THEREA XERAKROHME 312
ETF+ 34, KAEO—LAIZL TIE, BEAH
BARERARICE - TIZEALELL Z VI &S
P33, LAL, RE@AKIZESZGMERVL TR

(500)

M-1 Type
0.4 ~Operation Condition

Displacement Draft
(kg) (m)
186.5 0.385
z 0.3 = GMj= 0.012 (m) .
M= 0.021 (m) # X
5
Z
“ 0.2 |
g Flooding Weight
& (kg)
S 08
o1 b ——— 1.68
——= 2.52
l . T 3.3
0 | B— ) ) ) 1 ! I )
10 20 30 40 50 60 70 80 90
HEEL ANGLE (deg.)
0.1 -+

Fig.5.12 Variations of GM values due to the flooding
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