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An Experimental Study on IMO 2nd Generation Stability Assessment in
Dead Ship Condition of 13K Chemical Tanker

Sang—Beom Lee': Byung—Young Moon® T

Ship and Ocean R&D Institute, Daewoo Shipbuilding & Marine Engineering Co. Ltd.'
Department of Shipbuilding & Marine Engineering, Kunsan National University2

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

The stability of the existing ships has been evaluated through numerical calculations in the steady—state, but recently the IMO
proposed a new stability assessment criteria that the stability is evaluated in the state in which environmental loads from such
as waves and wind act like the loads under actual ship operating conditions, In this study, IMO 2nd generation stability assessment
method and procedure were summarized for the dead ship condition, and Direct Stability Assessment (DSA) was performed on
13K chemical tanker through basin model test, The model test is performed in the ocean engineering basin to implement wave
and wind loads, and environmental conditions for waves were set height and period of the incident wave, considering the regular
wave and wind generation range reproducible in the ocean engineering basin, In addition, to consider the effect of wind speed,
the Beaufort Scale for wind speed was applied in the model test,

Keywords : Ship stability(Z-&4), International maritime organization(=X|[shAt7 |74, Dead ship condition(7 |2 X|0{ E-ALEH), Direct
stability assessment(Z1F QFEA H7Y), Basin model test(+ DAR)
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Table 1 Definition of angle ¢

Symbol Definition

¢, | Angle of heel under action of steady wind(deg)
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Table 2 Specification of 13K chemical tanker

ltem Full scale | Model scale
Length over all (L) m| 128.6 3.000
Length B.P (LBP) m 120.5 2.810
Breadth (B) m 20.4 0.476
Depth (D) m 1.5 0.268
Draft (d) m 8.7 0.203
Block coefft. (CB) - 0.796 0.796
Midship section coefft. (CM)| — 0.995 0.995
Prismatic coefft. (CP) - 0.800 0.800
Displacement (A) ton| 17,457 0.221
GM m 1.472 0.034
KG m 7.304 0.170
LCG(from the stern) m| 63.63 1.484

Fig. 2 Photographs of the model ship
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Fig. 4 Experimental equipment : 1) Wave maker, @ Current
generator, 3 Wind generator, & Wave absorber

Table 3 Specification of gyro sensor(motion tracking system)

Equipment Specification
- Model : Gyro sensor
— Maker : Xsens
- Full scale : 50 m/s2

Bandwidth[Hz] : 30
- Sample frequency[Hz] : 100
Default baudrate[bps] : 115,200
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Wave Generator Device(40 Units)

100m Wind Generator Device
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atar Welocity, Axs oo o
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Wave Height Sensor ¥2
"0
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Wave Height{Sensor #1

0.55m
4.0m

Fig. 5 Experimental schematic diagram

Fig. 6 Installation photographs of model test

Table 4 Test cases
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Fig. 8 Snapshot of the model test : case 02
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Table 5 Model test results

w

Wave Wind Roll(deg.) Pitch(deg.)
No. - : speed - - Yaw(deg.)
Height(m) Slope Period(s) (m/s) Max. Min. Max. Min.
Case 01 4.81 0.100 9.85 15.46 20.57 -19.51 0.35 -0.53 6.91
Case 02 4.81 0.100 9.85 40.00 15.57 -13.02 3.29 1.14 17.62
Case 03 4.81 0.098 9.95 15.46 18.84 -18.45 0.21 -0.36 6.08
Case 04 4.81 0.098 9.95 40.00 16.04 -14.28 1.30 -0.40 12.50
Case 05 4.81 0.093 10.22 15.46 16.00 -16.36 0.78 -0.02 7.25
Case 06 4.81 0.093 10.22 40.00 12.99 -11.94 1.31 -0.28 12.73
Case 07 4.81 0.065 12.32 15.46 6.33 —6.56 0.78 -0.27 10.78
Case 08 4.81 0.053 13.83 15.46 5.30 -4.18 3.96 0.54 13.19
Case 09 4.81 0.044 15.49 15.46 4.53 -4.60 0.66 -0.65 11.37
Case 10 4.81 0.038 17.06 15.46 3.47 -4.25 0.79 -0.11 13.46
Case 11 5.88 0.100 10.91 17.68 14.27 -13.08 2.41 0.57 9.05
Case 12 5.88 0.098 11.03 17.68 12.82 -12.75 1.28 0.06 8.21
Case 13 5.88 0.093 11.33 17.68 11.24 -10.27 2.56 0.36 10.72
Case 14 5.88 0.065 13.80 17.68 6.13 -4.66 2.09 0.05 14.96
Case 15 5.88 0.053 15.64 17.68 5.80 -5.30 1.76 0.15 11.51
Case 16 6.94 0.100 11.91 19.59 11.82 -9.34 4.88 0.53 11.60
Case 17 6.94 0.098 12.04 19.59 10.74 -9.25 1.35 -0.04 11.16
Case 18 6.94 0.093 12.39 19.59 9.88 -8.39 2.54 0.40 9.84
Case 19 8.01 0.100 12.88 21.40 9.62 -9.68 0.95 -1.54 16.33
Case 20 8.01 0.098 13.03 21.40 10.01 -8.32 1.61 -0.69 13.90
25 B Wind Speed 15.46 m/s 23
) -o-Roll
B Wind Speed 40.00 m/s X
20 . 20 LS -u-Pitch
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o e
Qs c 15
~ .2
5 2
"g 10 E 10
= =
2 ]
-
(7]

Roll

Pitch Yaw

Wave steepness = 0.100

Fig. 10 Motion response to changes in wind speed : wave
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wind speed : wave steepness 0.100
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