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Development of Float off Operation Design for Multi
Semi-submersible Barges with Symmetrical Stability Casings
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ABSTRACT: This paper presents the design concept and operation results of float-off for FSO (340,000 DWI Class, ELF AMENAM KPONO
Project) built on the ground, without dry dock facilities. It was the first attempt to build FSO, completely, on the ground and launch it using DBU
(Double Barge Unit, which' was connected by rigid frame structure)) The major characteristics of FSO, which are similar to general VLCC type hull,
including topside structure, weigh 51,000 metric ton. In order to have sufficient stability during the deck immersion of DBU, while passing through
a wininum water plane area zone, proper trim control was completed with LMC (Load Master Computer). The major features of the monitoring
system include calculation for transverse bending moment, shear force, local strength check of each conmector, based on component stress, and
deformation check during the load-out and float-off. Another major concern during the operation was to avoid damages at the bottom and sides of
FSO, due to motion & movement after free-floating; therefore, adequate clearances between DBU and FSO were to be provided, and guide posts were
installed to prevent side damage of the DBU casings. This paper also presents various measures that indecate the connector bending moment, damage
stability analysis, and mooring of DBU during float off.
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Table 1 Stability calculation of DBU only

[e]
}‘ét‘

FSO7} 44

Draft at Midship Disp. Trim | KG | GGo | KGo | Min.KM
(mu) (m) | (m) | (m) | (m) (m)

11.00 112,336] 0.00| 6.01| 1.45| 7.46 52.20
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14,00 124.3661 0.00| 6.35 1.15] 7.50 16.34
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Table 2 Stability calculation of DBU with FSO
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Fig. 3 Trimmed KMT table of DBU with FSO
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W: FSO<] weight (mt)
B: E<of 71 FSO buoyancy(mt)
LCB: &0 7 FSO9] longitudinal center of buoyancy(m)
LCG: FSO2] longitudinal center of gravity(m)
LCG: M2 FSO2] Hgo] 13 3H longitudinal center of
gravity(m)
Ra: Skidway-12]
Rb: Skidway-22]
Re: Skidway-3¢]
Rd: Skidway-42] wF
W1: Skidway-12] loading® FSO weight
W2: Skidway-29] loading® FSO weight
W3: Skidway-32] loading® FSO weight
Wi4: Skidway-49] loading® FSO weight
X: 17.5m, Y: 13.5m
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Fig. 6-2 STEP4

Table 3 Ballasting step for float off
Sten f{:;hi‘: Disp. Trim KG | 6Go | KGo | MinKM | MinGoM
o T ) o | an o on
1 9.52 96,243 0.00 19.94 2.48 22.42 £61.38 37.96
2 11.15 113,563 0.00 17.92 1.72 19.65 51.56 30.91
3 1221 118894|  -300| 17.34] 165| 1900|2390 3.90
4 13.35 125,878 -3.00 16.48 1.56 18.04 23.90 4.85
5 1541 130,537 -1.00 16.05 1.50 17.56 36.00 17.44
6 1615 141183 -080| 1536 125] 1662| 36,00 18.38
7 1661] 149297 -080( 1470 119 1589  36.00 19.10
8 16.96 155.439 ~-0.80 14.38 1.11 15.49 36.00 19.50
9 17.10 157.896 -0.80 14.27 1.01 1529 36.00 19.71
10 1743|  163988|  -080| 1402] 100 1503] 3600 19.97
11 17.60 166,971 -0.80 13.94 0.82 14.77 36.00 20.23
12 17.80 170.388 -0.80 13.87 0.83 14.70 36.00 20.29
13 17.97| 173514 -0s4] 13.82| o0s82| 1464 3600 20.35
14 1799  173914|  -084] 1382 o082| 1464 36,00 2035
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Fig. 7 Tow to float off location
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Fig. 8-2 Initial tow from the DBU
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