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Abstract

This paper conducted a simulation to research the motion of a vessel, which had the flooding accident
in the Bering Sea in 2014, thereby being flooded and un-steerable. As the wind condition was very harsh,
the vessel was modeled as 3D including large upper deck structures and the Fujiwara’s method was used
for an estimation of the effect of wind forces and moments acting on ship. In the case of wave influence,
AQWA-Drift that enables considering the effects of drift force and AQWA-Naut that enables considering
the effects of green water were mainly used. Basically, loading and flooding condition were equal to the
accident condition but half-drained condition was also used to consider drain ability. Furthermore, both 6
DOF and 5 DOF option that Yaw motion is fixed, were utilized to compare the steerable and un-steerable

condition. As a result,

the author found out that what roll angle triggers green water,

how often it

happens, and how the vessel moves on the stormy weather condition.
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<Table 1> The Ocean State (Wave)

Peak Period Slgnlﬁca'nt Wave Direction
(sec.) Height (deg.)
(m)
8.6 4.2 1119
<Table 2> The Ocean State (Wind)
Wind Speed Direction
(ms) (deg.)
15.6 74.5
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[Fig. 3] The Modeling of the Target ship

<Table 3> Principal Dimensions of the target ship

Option Value Unit
Type Stern Trawl -
LOA 76.17 m
Width 13.00 m
Depth 8.40 m
Gross 1,753.00 ton

Tonnage
Full Draft 6.35 m
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[Fig. 8] Longitudinal Force Coefficient(Cx)
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[Fig. 9] Lateral Force Coefficient(Cy)

400 —

M)
(]
)
|

(N.m/(m/s)2)
L

fficient

= -200 —

Drag Coe

-400 -

-600
0 20 40

T
60

LI I L I
80 100 120 140 160 180
Degree

[Fig. 10] Roll Moment Coefficient(Cy)
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<Table 4> Loading Condition & Displacement

Option Value Unit
Dead
2,487.
Weight ,487.0 ton
Fuel Oil 533.3 ton
Lub. Oil 54 ton
Fresh Water 41.6 ton
Fish 335 ton
Fishing
Gear 311.5 ton
Displacement 3,713.8 ton
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<Table 5> Stability Value & Drift (Non Flooding)

Option Value Unit
KG 5.1 m
After Draft 7.3 m
Fore Draft 5.8 m
Mean Draft 6.55 m
MT.C 40.8 m ton
TP.C 8.2 ton/cm

5 E7t Metol O|xl= &

2 =AM E <Table 4> AANES HF
A Agor agste AFEdolds F¥s,
F7HH o Z #4151 ton®] FYE FEl HS
A5 I s w3 1 5 ARk i
ste] 755 ton®] dG7F Aol dorcia pgst
S skl AlEdeldS sl

Az e 5H"r7]' dute] ﬂ*éOﬂ u A=

(3

O

e agaty] SlEl, A g E AR &
Jd a5 FNE GAT Fu 6}0% EXrass
o]y & iiﬂ]*ei FE A 4 FEde
2HE FEAT 14m, KeelollAHH 2 AL
5.53m% %@é} , EPIAE §49 s T4

o:
b3

o HuyAow gl_a A2 39m, Keelol| A 5-E

FAAY 5ImE FAs 1 JFEE FAHA
ok T3, TP.C9 MP.Ce ©] wo] AAPdezt
WAELLE L S A7t florng wAEY
el A ARSI Fo Hd43 5] dd
Ao g ot AbAE o] €3k 151
ton F Al ABE <Table 6>, 75.5 ton H Al

A3E <Table 7> YERA AT

orEFolM e HEAT

2) Elo] Wizl

= =] 2~ 2~
A A Fg X
o S

Eb7)1 A 5

(B+C) = MT.C
F WHIlEF A -
1 2l/Lpp) x D

A%

ot

]

ot

A =
D

A8 =R

c

(TN A7

Mul &g Wsteg 0 A + (T4 ARz

o] A/Lpp) x D

4) AFa el ofst

o= A
(i1)

RAFH 3%

2 " s 24 EHE

714w §99 a5 24 RAEx)

1+ 1

FATA W3

oft

T WS - 1.025

<Table 6> The effect of Flooding (151 ton)

Option Value Unit
Draft
Variation 0.18 m
Trim (Fore.) -0.162
Variation | (Aft) 0.522 "
Moment 51 ton: m
C.0.G Variation
(Flooding) 0.22 m
C.0.G Variation 0.4 m
(Free Surface) )
KG 5.72 m
After Draft 7.708 m
Fore Draft 5.638 m
Mean Draft 6.673 m
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<Table 7> The effect of Flooding (75.5 ton)
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2 57 AFEEE RoAEE ARt #
Draft
Variation 0.09 m <Table 8>°] YERAATE
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Morent 26 fon- m E RollZAEE A7t A&E s 4r2 et
COG Vqriation 011 m
(Flooding) ’ <Table 8> The Roll Degree causing Green Water
C.0.G Variation 04 m
(Free Surface) : Draft Degree
KG 5.61 m 6.5 m -19.3 °
After Draft 7.506 m 6.6 m -185 °
6.7 -17.7 °
Fore Draft 5.716 m =
Mean Draft 6.610 m 7 AI-EEHOIAJ Case Study
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<Table 9> The Detail of the Cases
Flooding Wave Wind
Case No. (ton) Direction | Direction
A -1 0 112 ° 75 °
A
Al 0 12 ° 75 °
B -1 151 O 112 ° 75 °
B
B-1 151 O 112 ° 75 °
C -1 75.5 O 112 ° 75 °
C
C-1I 75.5 O 112 ° 75 °
D- 1 75.5 O O 90 ° 50 °©
b D- 1 75.5 O O 270 ° 230 °
D- 1 75.5 O O 90 ° 50 °©
D-IN 75.5 O O 270 ° 230 °
E - 1 75.5 O O 175 ° 135 °
E E- 1 75.5 O O 185 ° 145 °
E - I 75.5 @) O 175 ° 135 °
E-N 75.5 O O 185 ° 145 °

[ : Drift Force Considering / Il

: Green Water Considering / O : Considering / X : Not Considering
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