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Abstract : For the purpose of technological analysis in the marine accidents and their prevention, IMO have made it obligatory to load
VDR which is similar to the black box in aircraft. However, in case of body sinkage, capsizing, stranding and plunging which are almost
10% of marine accidents, it is difficult to take out the necessary data from the VDR in order to analyze the cause of them. Therefore,
this paper apply the navigation dangerousness evaluation technology to the VDR to improve its performance. And we suggest that the

vertical acceleration which is one of the factors for evaluating seakeeping performance of a ship is to be added in the existing VDR record
data recommended by IMO.
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Table 1 Data items to be recorded in VDR and S-VDR

No. Data to be recorded VDR [S-VDR
1 | Date and time (0] (0]

2 | Ship’s position O O

3 | Speed O O

4 | Heading O O

5 | Bridge audio O O

6 | Communications audio (0] (0]

7 | Radar data, post-display selection O O

8 | Echo sounder (0]

9 | Main alarms (0]

10 | Rudder order and response (0]

11 | Engine order and response O when the
12 | Hull openings status O data is
13 | Watertight and fire door status O available
14 | Accelerations and hull stresses| if

15 | Wind speed and direction fitted

16 AIS data ) )

(if radar data impossible)

1

Fig. 1 Ship Lines

VDR A5 7l &3k A+

Table 2 General particulars

ITEMS DIMENSION
Length (m) 93.0
Breadth (m) 145
Depth (m) 7.0
Mean Draft (m) 5.115
Displacement (m”) 4,274.82
Block Coefficient( Cy) 0.6028
Length-Breadth Ratio(L/B) 6.414
Breadth-Draft Ratio(B/D) 2.835
Height of C. G.(VCG) (m) 5.033
Metacentric Height(GM) (m) 1.355
Rolling Period (sec) 13.142
Propeller Diameter (m) 3.55
Propeller Pitch Ratio 0.751
3.2 ABI7IEE HF AIAH
AA F2] Age ASS f1ste] Fig. 200141 ¢k o] A
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Fig. 2 Vertical acceleration measurement system

Table 3 Specification of accelerometer

ITEMS DIMENSION
Measured acceleration range 2 g
Scale Factor 5V/g
Operating temperature -50 C, +70 C
Power consumption 05 W
Shock resistance 0 g
Vibration strength within 5g
a range of up to 500 Hz
Supply voltage 15V
Dimension 38x38x25 (mm)
Mass 115 (g)
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Table 4 Schedule of voyage

Distance Speed Voyage
et (Mile) (Kts) e
BUSAN 1830 12.71 5d-23h
HAIPONG 1400 13.86 Ad-05h
CEBU
BUSAN 1541 13.76 4d-17h
Total 4771 13.36 14d-21h
0.15
01 o e M— oo oo
PRI A L L
0
—0.08 “‘ “
T B
-0.15 : . : [sec.]
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Fig. 3 Time history of vertical acceleration(Sea state 5,
encounter angle 150°, speed 13kts)
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Fig. 4 Flow chart of navigation dangerousness evaluation
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Fig. 5 Navigation dangerousness(Sea state 5, Fn = 0.2)
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Fig. 6 Navigation dangerousness(Sea state 7, Fn = 0.2)
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Fig. 8 Navigation dangerousness(Sea state 8, Fn = 0.25)
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Fig. 9 Navigation dangerousness(Sea state 8, Fn = 0.275)

=02 (117 kts)ell A= A5
whdZtell Al WA B7ke A giie] 91
o Ade Ao FrpHgih 28 Aol A

EshE wom @ad 49 Aute] Fwe nhFe] Fo

F{
o

¢

-

)
i Adadako]l et

2 F 74 A% = Broaching-to &4
5E R =& 3= YETh
sl Aulo] AE = X Es)

R

sol HAEEA A

Ll

web A, olsh e

= dere]l A& e 3
I RS A, A6 AZE AREE g ol
ol FAABEES BAT 5 Aok, o9l axsh Abao] 4
449 gow Agad=A BAo] 7hsd Aol

Sea state 9 —m— Dekwetness
204 Fn=0.2 —o— Propeller Racing
i —A—Rolling
v N —v— Vertical acceleration
v Lateral acceleration

et i
Y Slamming

Dangerousness

054

0.0

T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0

Encounter angle(y; deg)

Fig. 10 Navigation dangerousness(Sea state 9, Fn = 0.2)
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