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Abstract

In order to ensure the safety of large LNG ships entering and leaving ports at night and berth and
improve the night navigation capacity of LNG ships in the Beihai port, this paper constructs a com-
prehensive evaluation model and a night navigation dynamics model to evaluate the night naviga-
tion safety of LNG ships in the North Sea, then puts forward berth and berth schemes and restric-
tions, and finally conducts ship simulation tests. According to the assessment results of the night
navigation environment, the North Sea LNG terminal has good intrinsic safety. Tests show that
266,000 m3 LNG ships, 215,000 m3 LNG ships, and 175,000 m3 LNG ships at the LNG terminal in
Tieshan Port Area of Beihai Port in Guangxi can safely complete night navigation, full load berth-

SCEF| KGR, ING MR EAT 2 APk I 07 JORT FE ). ST ECR, 2023, 12(4): 322-335.
DOI: 10.12677/0jtt.2023.124036


https://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/ojtt.2023.124036
https://doi.org/10.12677/ojtt.2023.124036
https://www.hanspub.org/

X EK

ke

ing, and ballast deberthing under limited conditions.

Keywords

LNG, Safety of Navigation, A Night Voyage, Ship Simulation

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

BEE AL S LA R R RIS IREE H R, X LNG 7535 B 10 75 ORI, B8k 10 LNG it
A H 2, LNG MR R, MMERS, LNG HEA SRS R CIRS G R MR, YeE T LNG Al
SEBS I A A MER R AL 2 BN RS 2 . KRR, FRIE LNG MOAIRUT 52 B0 4 0 sh 9L E LNG
HRABVE AR T (R AR B LB AR 77, *LIE LNG AR E AT 7 2 T S8 75 S B o

H AT RS, EEA TS TR XIRGRBAZSE 4150 7 AR
FLIDE ZE IR T MR . AR5 MR TS T SRR AT AT . VL [6 3R 1 ORI 3 A AL B
50 R TIR R IC SR 22 AT AT IR o T 55 [S VR SRR & VAN o AR BT T 3P4
STREEOVAHT T 5 R AR . SR 1 0P ANRONT T F D Sk SR B AT T HFSE.

LNG MR % FERAAD 25 AT ATHERT AT, S16 AZ LNG AR R o S S B % 4, ACSC
R LA VP BRI B3 1 A AR UG LNG AR AT 2 A AT VP, SR 42 Hh SR B 31 AR
BIZAE, BURHEAT T AR BEL 0 255

2. HARREEZEIRA 51T
2.1. LNG fRARE A XS E =R 5
AR AREM Z SRR EEEANEE. BHEEASER R =M. FE, 20 LNG 5L

v
g
&

Y

v
=
<

EEASZRAISE S

Y
=3
ﬁi‘]{g

WA B %2 4
IREZR:7APSE 4

\ 4

ANTHERER

Y
&
E'Hl:
3
Bt

A\ 4
=F
&
S
&

Y

ZEHIEHAR

> MK

Figure 1. Hierarchy diagram of factors influencing risk degree of navigation
environment
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Figure 2. Ship motion modeling coordinate system
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Figure 3. Main influencing factors of ship maneuvering mathematical model
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Figure 4. The data flow in the mathematical model of ship motion
B 4. MRAASEHHF R R E I REPRBIEREE
Table 2. Mathematical model of ship movement in simulation test
2. EHLNAIGARRE B SR EY
266,000 m” 215,000m* 175,000 m’®
Length overall (LOA) (m) 345.0 315.0 292.0
Breadth moulded (m) 55.0 50.0 43.35
Ballast 10.0 10.0 6.3
Draught (m)
Full 12.0 12.0 11.45
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Continued
Ballast 126047.9 105450.0 53336.38
displacemens (m?)
Full 1564213 133686.0 99997.92
Number of Rudders 2 2.0 1.0
Ruller Type cormal cormal cormal
Nymbher of Propelers 2.0 2.0 1.0
Fopelleriype FLXED-PITCH FIXED-PITCH FIXED-PITCH

BERTEE— 26 F T BRI A AR ST T = 4R, Bl e A = 4R AN P 5~7 P

Figure 5. Three-dimensional model of test ship I
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Figure 6. Three-dimensional model of the test ship 11
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Figure 7. Three-dimensional model of the test ship III
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Figure 8. Schematic diagram of moving safety zone
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Figure 9. Parking safety zone diagram
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Figure 10. Tug configuration scheme
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Table 4. Risk assessment table of night flight simulation test results
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Table 5. Risk assessment table of night flight simulation test results
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Table 6. Night berth simulation test channel navigation track belt width statistical table
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Figure 11. Track width statistics of LNG ship berthing test
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Figure 12. Statistics of track width of LNG ships in off-berth test
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Figure 13. Simulated test data of ship berth and berth at night
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