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ABSTRACT:  Recently, Side-by-side mooring system of LNG FPSO and shuttle tanker is one of hot issues in offshore floating body dynamics,
which requires accurate analysis of hydrodynamic interactions between side by side moored LNG FPSO and shuttle tanker than tandem moored
vessels. This paper aims to investigate basic interaction characteristics of side-by-side moored multiple vessels both numerically and
experimentally. A higher-order boundary element method combined with generalized mode approach will be applied to analysis of motion and
drift force of side by side moored multiple-body. Model tests were carried out for the same multiple floating bodies in regular and irregular
waves. Motion responses and drift forces of vessels for two mooring situation(coupled & uncoupled) were compared with those of calculations.

Discussions will be highlighted on applicability of numerical method to prediction of sophisticated multi-body interaction problem of which

motion behavior is very important to analysis of mooring dynamics of deep sea floating bodies.

.M B

HZ a7} ¥ Je ING FPSOT A|g7HA)9
FPSO-shuttle A|2®l12] 314 (Off-loading) 2 ge] F2 @4 W
Ao AFEA] GejolA o]Fold Ade ey Y Aule]
TEBHAM MERAT} FPSOS Fde] 233 AREHE
&% M BA F(side-by-side mooring)ui A& ok Foll wha}
FPsOst MERATY o FAZY fA98H Fs4d
Aol dA B && BVHAAN FaskA =HYch

A ofof tigk o]&34 Bl YA A+ daAol ¥
oFAA HAok

H A3 FAY 5L sl i d¢2E Inoue
and Islam(2001)¢} x84 % 2FAFL 33 F5a9 9
% 1%, Huijsmans, Pinkster and Wilde(2001)2] 243+ 24
Atelel ARGl EAE HESYCM, Buchrer, Dik
and Wilde(2001)9] AlEdlo]d g RE] FARE d4aT}o|
7103 SFAEH & g d7E & F Uk

HEg 520012 DAFALLENG ARSI iAo
FEDAE MYstaer, A8 520017 FALE F(2002),
HES S0 tAe] FEREANE AFE 7Y
o}

£ drdde HE ARE o FAl dis) s o
B3 Meut 2 u 27elA Aduke] F3dd SR
8 AZ 23AEL AT AFAE Add 2 4
AR BEA R et dsztel A9y HEYE Ay
Btk Ay A Ave giAZE 2AEALLYE ol &%
Axkx| e} vlaste] & AAAAE VeI

2. REAIH

2.1 28N

2o A] AAE LNG FPSO ¢} LNG Carrier X(0]8}
INGCZ 9718h)# F71-2eg Shuttle Tanker 4l(ol3}
shuttle2 ¥71%) 59 34& RPAFY ddwtes 43
atsich

myde] FHule gebzd A g 2upgE e VHE
e n2ddy 1/80 2 AAsIHoH, tHAANEE el
o] LNG FPSO¥ 9Hl&47, LNG Carrier$} Shuttle tankery=
wepay 242 gk

tAra o) g A8 Table 1o JER|ACE

2yl FYsty BAXE BAMKER #EAEE T
CMz} #uAAE S 3l didds 3% olHE Akt

- 208 -



Table 1 Main dimensions of ING FPSO, LNGC and shuttle

Item it LNG FPSO|LNG Carrier| Shuttle
(Full) (Ballast) (Ballast)
Length, Lpp [ m 4823 266.0 2974
Breadth, B | m 70.0 434 56.0
draft(FP) | m 14.255 94 8.90
draft(tMid) | m 14.255 94 10.2
draft(AP) | m 14.255 94 1174
displacement | m3 | 411,861 78,591 127,386
LCG m +8.345 +2.633 +10.872
GM m 9.685 8.35 17.184
KG m 22436 12.084 12.768
Kyy=Kzz | m | 0.25Lpp 0.25Lpp 0.25Lpp
Kxx m 0.37B 0.35B 0.35B
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Fig. 1 Test set-up and layout of the mooring system in the
tests(coupled set-up above and uncoupled set-up below)
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Table 2 Mooring characteristics of multi-body model tests

. . mooring
Designation| Type Line | Pretension stiffness
Angle
gl [kN] [N/
BL1 & BL2 |Breast line| 49deg 1,358 466
FD1 & FD2| Fender |90deg| 1,839 1,839
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Table 3 Measuring items & sensors for model test

Measuring Items Sensors Measuring Position
6 D.OF Motion. RODYM6 COG
Acceleration Accelerometer ED
(Vertical & Lateral) (5G) ’
Resit: &
Relative Body | . | F.P&A P&midship
. capacitance
Motion at LNGC
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Fender Tensi deell Station 12 & 8 at
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(@)LED for RODYM6

(b) Model fender
Fig. 2 Measuring sensors for multi-body model test
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regular and irregular wave

Fig. 5 Snapshot of model test in waves
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Fig. 6 Motion response of side-by-side moored vessels in
head sea(2-body: left, 3-body: right)
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Fig. 8 Wave drift force of side-by-side moored vessels in
head sea
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in head sea(2-body: left, 3-body:right)
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