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Abstract . The IMO has adopted emission standards that strictly restrict the use of bunker C oil for vessels. Accordingly, research and
bunkering pilot projects for LNG fireled ships are being actively carried out, which is expected to substantially reduce environmental
pollution. In this study, we have adopted the turret moored Floating LNG Bunkering Terminal (FLBT) designed to receive the LNG
from LNGCs and to transter LNG to LNG bunkering shuttles in ship to ship moored condition. Numerical simulations have been
performed with a 1-year return period of wind, wave, and current. Damping values of numerical model were adjusted ffom the results
of model tests to obtain accurate simulation results. The results confirm safe berthing operation during the 1-year return period of
environmental condition. Satety depends on the direction of environment, with increasingly stable operation facilitated by the application
of heading-control finction of FLBT to avoid beam-sea conditions.
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Fig. 1 3D view of the FLBT and associated bunkering
vessels

Table 1 Main characteristics of FLBT, LNGC and LNG BS

220k 170k 30k

FLBT LNGC BS Ok BS

LOA(m) 3%6.0 2940 1720 99.0
LBP(m) 3260 2820  162.0 91.2
Breadth(m) 60.0 455 265 17.0
Depth(m) 32.7 26.0 15.0 10.0
Draft(m) 13.5 11.95 5.08 4.3
Disp.(ton) 239278 111304 16862 4747
LCG(m, midship) -069% 127 -4.62 3.12
VCG(m, freesurface)  3.295 4.75 2.4 0.25
Gyration, Kxx(m) 16.288 1878 9.81 6.51
Gyration, Kyy,zz(m) 86715 6529 4325 249
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Table 2 Metocean data with 1-year of return period at operation site for the simulation
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Table 1

gﬁ:iﬁm) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
Wave Hs(m) 150 187 193 152 107 092 084 092 120 154 154 115 121 138 132 136
Wave Tp(m) 564 629 648 567 476 441 422 441 504 571 571 494 506 541 529 537
Wind Speed(m/s) 594 715 958 7.04 507 530 450 656 740 868 878 871 819 781 762 7.30
Current Spd(knots) 2.39
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Fig. 2 3-hr MPM motion and wave drift force in 1-yr wave
condition - 170k LNGC
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Fig. 3 3-hr MPM motion and wave drift force in 1-yr wave
condition - 30k LNG BS
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Fig. 6 Model test and simulation configurations, and similar
example of actual tug operation
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