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Marine casualties of vessel are said to be in most case caused by human error, but it would be valid for the
assumption that the ship is built with high quality and then should be acceptable to the safety standards. It
means that the inherent characteristics of a ship should be the first consideration on the safety of ship.
Therefore it is basically necessary for navigator to grasp the inherent stability of his ship and ensure that the
ship complies with the minimum statutory standards of stability. This study is to realize the stability of the
Korean offshore large purseiner varying with loading conditions by the inclining data and some calculations.
The author compared the stability of the ship with IMO criteria and domestic rule, and proposed some
improvement for the safety of the ship. The results are summarized as follows ; The values of GM of the
ship according to the loading condition in navigation satisfy both of the IMO criteria and the domestic rule,
but in case of the area under the GZ curves between the heel angles of 30° and 40°, and the heel angle
occuring the maximum righting lever not satisfy the IMO rule at the fishing ground departure and arrival
conditions in the haul in net situation. The initial metacentric height of the ship is very large, but the range of
stability and the occurring angle of the maximum GZ are very small, so even small inclining can bring about
the beam end. The best method of improvement for that is to increase the freeboard of the model among the

variables.
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Table 1. Values of F (¢) — F; (¢) with varying the heel
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GZ(®)=Fi1(¢) - a+F2(¢) - b+F3(¢) - BM

+GM - sin ¢ (1)

Fi(¢)—F3(¢)= T Table 1

S
?15:1-"_5

o171 A, F (92

0° 15° 30° 45° 60° 75 °90°
Fi(¢) 0.0000 0.0000 0.5458 1.2221 1.2835 0.7174 0.0000
Fy(¢) 0.0000 0.0000 —0.2190 —0.4012 —0.1967 0.3642 1.0000
Fi(¢) 0.0000 0.0093 —0.3148 —0.8248 —1.0980 —1.0877 —1.0000
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Table 2. Principal dimensions of model ship

Description dimension
Gross tonnage (ton) 135
Length (Lpp) (m) 34.60
Breadth (B,,) (m) 7.60
Depth (Dya) (m) 3.05

Table 3. Loading conditions with varying consumption of
the boarding articles

Consumption Con.

Loading condition FW F.O Provision Condition
Full load 100% 100%  100% Full load
0,
F.G departure  25% 25% 25% 75% .
Consumption
0,
F.G arrival 10% 10% 10% 904.
Consumption
Light ship 0% 0% 0% Empty
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Table 4. The result of stability due to the loading conditions

It Full load F.G F.G Light
ems Departure Departure  Arrival Ship
Disp. (ton) 454.69 398.37 384.16 320.78
Draftcorr. (m) 3.142 2.931 2.877 2.616
Trim (m) —-0.836 —1.138 —1.134 —0.774
TKM (m) 4311 4.347 4.330 4318
KG (m) 2.801 2.981 3.021 2.935
GM (m) 1.510 1.366 1.309 1.383
Fbd (m) 0.366 0.577 0.631 0.892
GM Fm) 0.725 0.616 0.601 0.562
Requirement
GoM (m)
1.4 1.31 1.24 1.

Calculated 59 310 8 383
Result satisfy satisfy satisfy satisfy
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Table 5. Characteristics of GZ for model due to the
loading conditions

Full load
Departure

F.G F.G
Departure  Arrival

Light

Items
Ship

Range of
stability (")
Actual range of
stability (")
Maximum

GZ value(m)
Heel angle occ.
maximum GZ(°)

31.8° 30.4° 31.0°  36.2°

5.5° 8.6° 9.4°

0.36 0.38 0.40

15.9° 16.2° 18.5°

254 - 1A%
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1501  Static stability curve AxGZ

N
g
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0 = 94 . )
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Heel angle

Fig. 1. Dynamic and static curves on the F.G arrival
condition.
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Table 6. Comparison of the dynamic stability of the ship
with the criteria of IMO

IMO Res.
A. 749

F.G F.G
departure Arrival

Criteria Result

Items

Satisfied
Satisfied
Dissatisfied
Satisfied
Dissatisfied
Satisfied

GoM

Ag_30 (m-rad)
A3z 40 (m-rad)
Ag—40 (m-rad)
O azmax ()
GZs (m)

>0.35
>0.055
>0.030
>0.090
>25
>0.20

1.285 1.393
0.113 0.108
0.027 0.024
0.140 0.132
20.978 19.867
0.309 0.281
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Fig. 2. Change of stability due to the freeboard increase.
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