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Abstract: In order to study the safe deployment of tugboats under the uncontrolled situation of large LNG ( Liquefied
Natural Gas) ships in the dock-constrained waters, and to ensure the safety of port terminal operations, the study adopts the
CFD ( Computational Fluid Dynamics) analysis method, based on the wind flow interference model, and calculates the

hydrodynamic parameters and determines the emergency tugboat deployment strategy by simulating the drift process of the
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large LNG ship under different working conditions. Taking Wenzhou Xiaomendao as a case study object, the study focuses

on analyzing the ship motion process of Qmax LNG ship under the working condition of sudden loss of control, and

calculates the drift distance, which is used to guide the emergency deployment of tugboats. The results of the study show

that the emergency deployment strategy of tugboat under different working conditions can be clarified by CFD analysis. This

study provides scientific support for the safety of large LNG vessels in port transportation and provides an effective basis for

emergency decision-making for port management to ensure the safe operation of ports and shipping industries.

Key words: large LNG ships; different operating conditions; ship out of control; tug deployment; terminal water
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Fig.6  The grid of calculation domain in shallow water
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Fig.7 Vessel resistance convergence diagram in shallow water
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Fig. 11 Vessel velocity nephogram at cross section
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Tab.4 The main particular of representing vessel
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Tab.5 Simulated rough weather condition

F5  fiid/kn WE/kn W KG/% KA
1 0 1.5 M35 6 JI5 J
2 1.0 1.5 I 6 JI5E I
3 1.5 1.5 % 6 JERL
4 2.0 1.5 I35 6 JI5E J
5 3.0 1.5 Iz 6 JIFE AL
6 4.0 1.5 % 6 MERL
7 5.0 1.5 Iz 6 B
8 6.0 1.5 I3z 6 JIGE AL
9 1.5 2.5 % 6 MBERL
10 5.0 2.5 % 6 MERL
11 0 1.5 T 6 )
12 0 2.5 B 6 G
13 0 1.5 M35 7 JI5 I
14 1.0 1.5 ML 7 JIFE AL
15 1.5 1.5 IR 37 7 LR
16 2.0 1.5 T 7 JERL
17 3.0 1.5 7 7 I
18 4.0 1.5 IRz 7 LR
19 5.0 1.5 I 7 ML
20 1.5 2.5 I35 7 JI5 J
21 5.0 2.5 I3 7 MR
22 0 1.5 B 7 X
23 0 2.5 i g 7 X
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Tab.6 Hydrodynamic calculation results Bify N
e F, F, F, F, F,
1 0 — 17 326 — 121 832
2 -8902 — 17 326 — 121 832
3 -20 511 — 17 326 — 121 832
4 -32 376 — 17 326 — 121 832
5 - 65 946 — 17 326 — 121 832
6 -118 260 — 17 326 — 121 832
7 -179 608 — 17 326 — 121 832
8 -252 780 — 17 326 — 121 832
9 -20 511 48 128 121 832
10 -179 608 48 128 121 832
11 — 432 265 — 848 060 —
12 — 1 140 736 — 848 060 —
13 0 — 17 326 184 885
14 -8902 — 17 326 184 885
15 -20 511 — 17 326 184 885
16 -32 376 — 17 326 184 885
17 - 65 946 — 17 326 184 885
18 -118 260 — 17 326 184 885
19 -179 608 — 17 326 184 885
20 -20 511 48 128 184 885
21 -179 608 48 128 184 885
22 — 432 265 — 1277 777 —
23 — 1 140 736 — 1277 777 —
x7 HERERATHRMEITELER
Tab.7 The results of vessel motion under the tugboat
P F A A kn SEATE kn JiE/ kn KE% it /N /s FEES/m
1 1.5 0 1.5 6 999 600 183.6 70.8
2 5.0 0 1.5 6 999 600 598.7 769.9
3 6.0 3.0 1.5 6 999 600 367.1 848.8
4 1.5 0 1.5 6 499 800 438.0 169.0
5 5.0 0 1.5 6 499 800 1387.0 1783.7
6 6.0 3.0 1.5 6 499 800 875.9 2027.5
7 1.5 0 2.5 6 999 600 190. 4 73.4
8 5 0 2.5 6 999 600 620.4 797.8
9 1.5 0 2.5 6 499 800 478.8 184.7
10 5 0 2.5 6 499 800 1509.8 1941.3
11 1.5 0 1.5 7 999 600 186.8 72.1
12 5.0 0 1.5 7 999 600 622.7 800.5
13 6.0 3.0 1.5 7 999 600 373.6 864.8
14 1.5 0 1.5 7 499 800 456.8 176.3
15 5.0 0 1.5 7 499 800 1522.7 1958.4
16 6.0 3.0 1.5 7 499 800 913.6 2115.0
17 1.5 0 2.5 7 999 600 193.7 74.8
18 5 0 2.5 7 999 600 645.7 831.0
19 1.5 0 2.5 7 499 800 501.5 193.5
20 5 0 2.5 7 499 800 1671.8 2150.0
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Fig. 15 Vessel drift distance
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Fig. 16  Vessel longitudinal drift force in different flow
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