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Conceptual Design of Deep—sea Multi—Point Mooring
by using Two—Point Mooring
Park In-Kyu™ and Kim Kyong—-Moo"
University of Ulsan, School of Naval Architecture and Ocean Engineering”
Abstract
In this paper, we investigated the design method of mooring system in ultra deep sea
and carried out the conceptual design for offshore West Africa oil field in ultra deep sea of
3000 meters. Recently, it was feasible to design and install the offshore floating structures
in deep sea of up to 2000 meters. Due to the simplicity, two—point mooring design is fully
utilized. Force—excursion curves are throughly examined to find out the feasibility of various
combinations of mooring lines. Free length and pretension effects are discussed. It is found
that composite materials including synthetic fiber rope may be good solution for ultra deep
sea mooring design.
% Keywords: Ultra deep sea mooing(ZAGHHF), Mooring design(HISH & H), Free length(Xt
SWE20]), Pretension(&Q1&&), Synthetic fiber rope(8td 4832 Z), Composite material(S &t
MZ), Two—point mooring(0I & XIXIH &), Force—excursion curve(S2-HLI=24), Multi-point
mooring(CHE XI X H &)
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Table 1 Free Length of mooring ropes

Free Water

Line material Length | Depth
(m) (m)

chain (ORQ) 4000 800
chain (grade 3) 4300 860
chain (grade 4) 5200 | 1040

W. rope (six strand IWRC)| 15000 | 3000
Wire rope (spiral strand) | 20000 | 4000

Syn. fiber, Polyester 37000 | 7400
Syn. fiber rope, HMPE 93000 | 18000
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Table 2 Mooring line design cases
AN * . -
Case Seg |.ne Wt cBS Seg Prg
No Mat- | Dia. |(ton/ (ton) Len. [tension
" | erial | (mm)| m) (km) | (ton)

|| Wire | 120 |0.06|1300| 5 300

Chain| 130 |0.32|1560| 0.1 300~
Il | Wire | 120 |0.06|1300 | 4~6

Chain| 120 ]0.27]1360| 0.9 400
[l | Fiber| 140 |0.01]1130] 5 100
Chain| 130 |0.32|1560| 0.1

IV |Fiber| 140 [0.01|{1130| 4~6 | 100

Chain| 120 [0.27]1360| 0.9

*oll= & 2HY. Fiber ropes 271 & 2HY

Fig. 2 Fiber rope only (Case Ill)

Fig. 3 Chain—Fiber—Chain (Case V)
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—Wire only 5000m CWC 7000m —CWC 8000m
—CWC 5000m —Fiber only 5000m ——CFC 7000m
—CFC 6000m CFC 5000m
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Fig. 4 Force—excursion curves comparison
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Table 3 Floating structure's dimensions

Dimensions
LOA (m) 300
Breadth (m) 60
Depth (m) 40
draft (m) 17
Displacement (m°) 306,000

tetxdstsl =28 M 45 2@ M 4 S 20084 83
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Table 4 Design environmental condition

Location West North
g\\\\\\\\ GoM

nvironment Africa Sea
Hs(m) 3 10 20
Tz(sec) 8 10 15
Wind (m/sec) 26 40 100
Current (m/sec) 1 2 4

Wave

Table 5 Environmental force (head sea)

Env. force(tonf)
Wind force 17
Current force 51
Wave drift 16
Total 84
—

Fig. 6 12-point mooring Chain—Fiber-Chain
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