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effect, ZFol 93t jack-knifing effect ¥ AF
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6. 4 & analysis 5o o3 d57F &7 &k
2 A4S F3ted FPSO =94 AFR 39
Ao HAFad 9 FE 7HsA, FPSOS #FY a4
AE dZEE A2 ¢ dAge g& Fo gE [1] APIL "Recommended Practice for Design
HEE 39, AA sidoa] ¢tAe st win) and Analysis of Station Keeping Systems
T & AT for Floating Structures-API Recommended
ozl #F 2o Yidtd FPSO9 A9 Practice 2SK,” First Edition, 1995.
d2d AA g Hd Hdl £5& e o [2] Ultramarine Ltd,, "MOSES Reference
a9 §4 FHozHE dAAMd FHEdE F Manual Ver. 5.09,” 1999.
o FEE FIAAY. B A2ME 9ojoj£Z  [3] Ultramarine Ltd., "MOSES Theoretical
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Fig. 1 Coordinate system and environment direction
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Fig. 2 Top plane view of mooring arrangement
Table 1 Principal particulars of FPSO and Table 3 Mooring outfitting of Work Vessel
Work Vessel
Mooring Outfitting Weight/Load [Q’ty Remarks
Dimension{m} . C0G (m) .
Draft Displ, N
: Break capa, ;80 tons
LBP | Breadth | Depth | (® [ (tons) [ [y Finch ¥inch(double drum) | 30.0 tons | 4 |y "o iice ceti60 tons
incl
FPSO [ 300.00 | §9.60 | 30.50 12,0 | 200719 | 150.94 | 18.17 Windlass 14.1 tons | 2 |Break capa.i105 tons
ook lu3s0 | 3216 | 750 | 42 | 17 | sra | 392 | LengthxDiameter 6.54.5 n
Fender 2
Min, breaking load | 475.0 tons
. . . R 46 m» diameter / 6xWS36 TWRC ¢
Table 2 Mooring line characteristics of FPSO 1300 @ length ype
Mooring Line Weight/Load Q'ty Remarks Sectional area 1048.0 mm"2
105 mm dimmoieny ¥ire Rope 10
200 o length R4 studless Min. breaking load | 151,0 tons
Fairloader | \in, breaking load | 1096.2 tons | 16 Young’s modulus | 1. 420e4 Mpa
Weight in water 194.0 kg/m 100 mm diameter /
102 mm diameter / Spiral Strand 200 n length
X 1775 m_length Sectional area 7854.0 mn"2 .
Middle . " 6 Poly- . 7 Required to. connect
Wire Rope | Min. breaking loa 960.0 tons 1 propylene FPSO and Work Vessel
Min, breaking load{ 144.0 tons
Weight in water 42.6 kg/m
120 me diameter / j Young ‘s modulus 0. 7692 Mpa
650 m length R3 studless
Ground | Min. breaking load | 1126.1 tons | 16
Weight in water 253.0 kg/m
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Table 4 Environmental condition for mooring

Table 9 Estimated environmental data at FPSO
installation site
(2001.8.7~2001.8. 13, www.meteomer . fr of fered)

Wave ¥ind

analysis
Wave Current
¥ind Velocity
Sig. Height Mean Period 10a(knots) Surface 11m Depth
m) (sec) {m/sec) (m/sec)
2.25 13.0 15.0 1.21 0.71

Mean Period Mean Velocity Gust Velocity

Sig, Height
{m} {sec) (knots)} (knots)

Table 5 Relative single amplitude motions,
wire rope connection line only

1.872.2 ? 15~17 20~23

Table 10 Measured maximum tensions of
connection |ines(2001.8.7~2001.8.13)

Connection Lines Air Fenders

M1 M2 [ M3 | M4 | M5 | M6 | M7 | MB | MI | MIO | MI] | F1 F2

Angle of Relative Single Amplitude Motion Responses
Attack
(deg} Surge Sway Heave Roll Pitch Yaw
(m) () (m) (deg) (deg) (deg)
90 2.11 2.48 3,02 6.16 0.38 0.77
135 2.40 1.39 1.51 2,28 1.20 0.99
180 1.87 1.42 2.29 0.39 1,95 1.33

11.4] 9.8 [13.1] - - - - |15.8/12.0| 5.0 | 5.8 - -

Table 6 Relative single amplitude motions,
wire rope-polypropylene connection line

angle of Relative Single Amplitude Motion Responses
Attack
(deg) Surge Sway Heave Rell Pitch Yaw
<8 (o) (m) {m) _{deg) {deg! (deg)
90 0.06 2,20 3.16 5.98 0.17 0.18
135 0,92 0.83 1.19 2.31 1.06 0.60
180 0.91 0,03 1.99 0.02 1.66 0.01

Table 7 Maximum tensions of connection |ines
and reactions of air fenders, wire rope
connection line only

Connection Lines Air Fenders

ML | M2 | M3 | M4 | M5 [ ME | M7 | M8 | M3 [ MIO | M1} F1 F2

47513721908 | 30 | 33 | 17 | 16 | 405 | 365 | 281 | 369 | 162 | 134

Table 8 Maximum tensions of connection |ines
and reactions of air fenders, wire rope -
polypropylene connection line

Connection Lines Air Fenders

ML | M2 | M3 | M4 | M5 | M6 t M7 | M8 | MY | MIO | MIl | Fl F2

13.0§ 0.0 {14.7]12.9]11.9} 6.7 | 6.6 {11.3{11.2]11,6{10.7]163.9|130.0

Photo 1 Reinforced fender system
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