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An Analysis of Rolling Performance for a Barge-Type FPSO
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ABSTRACT: To predict rolling performance for a barge-type FPSO, the evaluation of correct nonlinear roll damping is critical. The square
section of FPSO causes a considerable viscous damping effect. Free roll decay tests were carried out to estimate nonlinear roll damping for a
barge-type FPSO, under three different conditions. The roll motion RAO was deduced from model tests in the wave condition of the wideband
spectrum. In numerical calculation, the quadratic damping was considered as equivalent linear damping, using the results of free roll decay test.
Tested roll performance in the JONSWAP wave spectrum was compared with numerical results. These two results show good agreement, in

spite of the proximity of peak wave period and roll natural period.
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Table 1 Main particulars of LNG FPSO

Item it Loading Condition
Design Ballast Towing
Length, Lpp m 448.23 448.23 448.23
Breadth, B m 70.0 70.0 70.0
Draft(FP) m 14.25 14.88 8.58
Draft(Mid) m 14.25 14.88 8.94
Draft{AP) m 14.25 14.88 9.31
Displacement m | 411871 | 430800 | 253534
LCG m +8.35 +8.11 +7.83
GM m 9.69 16.94 28.05
KG m 2244 17.79 224
Kyy=Kzz m | 025Lpp 0.25Lpp 0.25Lpp
Kxx m 0.37B 0.37B 0.36B

Fig. 1 Photos of tested model

24% AHE a2 vdg

tea po.
(It @) 8 + by D +byol 918 +cyd=0 )

ARHNY ABERE 248 PHAAN b & FE57)
S8} Faltinsen(1990)s] 942 AHSHETh 71RA o2 o] why
e @ #719 uA a8e S e SaERaY
Adolm thest e Hoz B,

b440@m
(Iy+awT, @

2 o, )_ bur

16
T, log(@kﬂ - Iytay * 3

- 184

A7NM, 0,8 & 7] B YT FFAFoln T,
%5 23710l

Fig 20] 21349] @ o8 Yehigled, We Aea 3
gos AN FLEY Pt S FARA WY FAol A
MAde & 5 Utk A QF =48 Ao Fg. 30 vs}
ek o] EZolA olshe Holeel te AT M(fitted
line)9] 712717 2248 BHAAG bug/ (L + au)el¥l yAHo]
ARZHAR by/ Ly + a)oleh 248 FaAG F4o) F
RS Fol 2719 AZ LERTL Agsl APAAL 7
Stk el BR AFAAGT 39 g Holed), ol
£ dolEls] ol ¥ ALY AuA FPl 719% 2%
4 WEolth £ ATNNE ARG o2 2348 2]
AT FEse] ST APRAATE Eddol2o|

710 FAE ARSI

10 R S
R — [ [
| Design Condition #208
\

{

A/

d\/\ VV/VAV \I,\Vﬁ\/ VVV

o |

Roll[deg.}
L

0 100 200 300 400
time[sec]

Fig. 2 Roll decay curve for design condition
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Table 2 Quadratic damping value

Loading Roll Natural Ly + ay buyo

Condition Period [sec] [ton- ] fton- ]

Ballast 149 4.14E+08 1.O2E+09

Design 214 4.64E+08 1.63E+09

Towing 13.7 3.39E+08 9.80E+08
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acet representation of FPSO (design condition)
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Table 3 Irregular wave conditions

Environ.|Loading [Type of Wave [Sig. Wave |Peak K
Condition |Condition | Spectrum Height Period

100-yr

. Ballast | JONSWAP
On-Site Desi (7=20) 45m |15.0 s| return
g period
10-yr

. . JONSWAP
Towing | Towing 10.6m |14.7 s| return

(7=3.3) .

period
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“ Model Test & Calculation

RMSdVa]ue
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Fig. 9 RMS values of roll and lateral acceleration at heli-deck
for ballast condition (Hs=4.5m, Tp=15sec, beam sea)

| Model Test & Ca!culation]

L.acc. at Heli-Deck Roll
fm's?] [deg]

Fig. 10 RMS values of roll and lateral acceleration at heli-deck
for design condition (Hs=4.5m, Tp=15sec, beam sea)

l Mode! Test # Calculation
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Fig. 11 RMS values of roll and lateral acceleration at heli-deck
for towing condition (Hs=10.6m, Tp=14.7sec, beam sea)
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