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Motion Analysis of Two Point Moored Oil Tanker

Ho-Young LEE* AND Choon-Gyu Lim*
*Mokpo National University, Mokpo, Korea
**Hyundai Mipo Dockyard Co. Ltd., Ulsan 682-712, Korea

KEY WORDS: 3-Dimensional Panel Method 33}l #'d%], Two Point Mooring System 23 A5 %3], Slow Maneuvering Equation
A& z2F 59A4), Wind Spectrum ulgh A5 E#, Slow Drift Motion A4 E7 2

ABSTRACT: The anchor is laid on seabed and the main engine is worked to against incident environmental loads in typoon.
As the main engine is broken down in the storm, the anchor chain is cutted and the vessel is drifted. Although a ship is
moored by two point mooring lines to keep the her position, @ ship is crashed into a rock because of typoon and the accident
of oil spilling may be occured.

In this paper, we studied the position-keeping of a ship which is analyized based on the slow motion maneuvering equations
considering wave, current and wind. The direct integration method is employed to estimate wave loads. The current forces
are calcuated by using mathematical of MMG. The two point mooring forces are quasisatatically evaluated by using the
catenary equation. The coefficeints of wind forces are modeled from Isherwood's emperical data and the variation of wind
speed is estimated by wind spectrum. The nonlinear motions of a two point moored ship are simulated considering wave,
current, wind load in time domain.
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where, M : Mass of vessel
a(co) : Added mass at infinite frequency

E.”, E. : 1st & 2nd order wave force
X, Y, ¥ : Current force

Xur Yur ¥ : Wind force

X Yu, % : Mooring force

K : Time memory effect function
: Motion of vessel
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where, p : Density of sea water
L : Length of vessel
B : Breadth of vessel

d : Draft of vessel
Cp : Block coefficient
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where, p: Density of sea water
¢, * Incident wave potential
¢, : Diffraction potential
¢, : Relative wave elevation
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Table 1 Main particulars of Esso Osaka

L(m) B(m) dm)
325 53 21.8

HAe] DAY ARIS HAFPRERE degos
160m, Z Wgpoz igmo] AT ARAAL F 2
300mol 1L $BPolE 20mo|w, $FFA7} 300kgmol}. $7
3o 279 72E HESTE WATA 200 HF 5
77] B9t A¥Hoe Zhsle Aoz AHSdL BANE
o Alzte] 07} obd A9 30uie] WF IV} =BE F
QAzte] 07} ohd BRSO TR YIS Az 2
oz 71ach

o4 BFATE B 8l TTC 2928 AMgst
Atk Table 2 Adtel MW AR AHE e 3o)
o}

Table 2 Environmental conditions

Wave
5m, 12sec.

Current Wind
1.0m/s 10m/s
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Fig.2 Comparison of surge motions
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Fig.3 Comparison of mooring forces
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Fig.5 Comparisons of mooring forces
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Fig.6 The horizontal motion of the two point moored vessel
42 B

2 =2dAe gk, 27, vkl 3ESh sidelA o1 A
FE Ll i udg 252 siMsiA AFsE
AHHEE AHEte AFa B79S Adsiden, =7
gL A&E2FTLEE 2US AHSSI ALAT, vl o
e 2HEYS FEste] WEEE disl Adstick

AR} ATE dute] vy 5L ST o} =&
St uiE 2 9% vAE AS AU F AN, BT
o] JAtztol FEEY AT q2A YA 73+ 82 FH 9
Slewg-5o] Yelve A AT 5 AA+

73350l dAlshe W wNge s FxES FYHe
A3 AgAI7|E F2ES] T3 AFHol W4 o= A
€ A 5 ANk debA LS o] 83A FEES] Slewd-F
£ Zo|1 8L AH3) 2AHIHE 728 ERITFTS T4
A 3oz Alrdth

= L

o

YETF, °olE5F (2003). “El A 7€ FPSO9] vl4g &5 814",
gtz aels =2y 4407 15, pp 20-27.

ERE (1992). “HEA] Ao 2H8she 2FRAY R =FA
ol B8 A7, PRSI =EF, #1294 35

Isherwood, R. M. (1972). “Wind Resistance of Merchant Ship”,
RINA.

Bobillier, B., Chakrabarti, S. and Christiansen, P. (2000).
“Generation and Analysis of Wind Load on a Floating
Offshore Structure”, Proc. of OMAE Conf., pp 1~7.

Hooft, J. P. and Pieffers, J. B. M. (1988). “Maneuverability of
Frigates in Waves”, Journal of Marine Technology, Vol 25.

- 236 -



