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ABSTRACT: This paper describes an investigation how to carry out model tests of deepwater moorings exceeding the

basin depth range. A hybrid mooring model, a combination of mooring lines scaled model and a couple of linear springs,
is taken into account as an equivalent substitute of a full depth mooring system. Such an idea is applied to the model
test of an OTEC mooring system to be installed in 1000m deep ocean. A 1/25 scaled model test of surface vessel and
the upper part of mooring system is performed at ocean engineering basin. Possibility and limitation of the hybrid

mooring modeling is discussed.
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Fig. 1 Concept of NIOT’s OTEC System
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- CWP: Zo] 1070m, £]73 1m, W7 0.87m, x}A HDPE
- Transfer Hose: Z©] 135m, 2|7 0.7m HDPE® 37}
- Vessel bowline: Z©] 50m, 5% 126.9kg/m

-Buoy: 9|7 7.5m, &¥°| 6.5m, Wl43F 37E

- Pendant: 2o} 31m, £ 3% 227.8kg/m

- Ballast weight: 5% 6%
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-AA: FTH 208, FF 290

89kg/m
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Fig. 2 Concept of hybrid mooring model
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Table 1 Particulars of NIOT’s OTEC Barge

Prototype Model
Scale ratio 1 1/25
Lo, [m] 68.5 2.74
B [m] 16.0 0.64
KG [m] 341 0.137
Kx(0.2B) [m] 6.4 0.256
K(0.4L) [m] 17.125 0.685
GMr [m] 11.18 0.447
LCG(A.P) [m] 32.842 1.314
Displ. [ton] 1613.5 0.103
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Table 2 Truncated Mooring Stiffnesses

Item Prototype Model (1/25)
Horizontal Mooring Stiffness 12.0 kN/m 19.6 g/cm
Vertical Mooring Stiffness 24.3 kN/m 36.7 g/cm
Truncated Length of CWP 212 m 848 m
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Fig. 3 Mooring Stiffnesses at Three Points of CWP
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Table 3 Manufacture Errors of Mooring Model Items
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Table 4 Wave Conditions of OTEC Model Tests
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Fig. 4 Lay-out of Hybrid Mooring Models in Test Basin
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Fig. 5 Mooring Springs at Truncation Point
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Fig. 9b A Snapshot of OTEC Barge Motion in
- Waves(continued)
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Fig. 10 A Time Series of Measured Motion Data At SP2
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Fig. 11 A Time Series of Measured Data At SP2 Condition
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Fig. 12 A Time Series of Measured Data At SP2 Condition
: Vertical Spring Tension and Bowline Tension
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Table 5 Measured Barge Motions

Significant Double Amplitude of Motions
SP1 Sp2
(operation. cond.) (storm _cond.)
Surge (m) 1.53 520
Sway (m) 0.50 1.77
Heave (m) 2.10 5.63
Roll (deg) 2.36 3.16
Pitch (deg) 6.76 8.84
Yaw (deg) 0.77 2.64

Table 6 Measured Mooring Tensions

Significant Dynamic Tensions (Ton)
SP1 SP2
(operation. cond.) (storm cond.)
Bowline Tension 85.93 96.73
Ty at Trunc. Pos. 2.35 4.15
Tv at Trunc. Pos. 4.19 7.84
4. 4 2
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