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On the Application of Navigation Dangerousness Evaluation

Technology for Improvement of VDR Performance

Young-Du Kim

Department of Ship Operation System Engineering,

Graduate School of Korea Maritime University

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 of aircraft.

However, there were difficulties for judging because of
amendment of each record after accidents and changed to
statement. In case of stranding and sinking accidents, which
are 20% of marine accidents, it 1is difficult to get the
necessary records for marine accidents judgement, what is
more, almost impossible to get when they happened on the

ocean.

In order to analyse the cause of stranding and sinking

accidents, it is necessary to use the seakeeping performance



evaluation technology which is used in naval architecture.

Therefore, we are going to evaluate the marine accidents
based on VDR recording data using the application of
navigation dangerousness evaluation technology for improvement

of VDR performance.

We have carried out the analysis of the cause of ship
stranding and sinking accident using vertical acceleration
data. Besides existing IMO recommended record data, we

suggest the vertical acceleration as additional records of
VDR.
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< 3# 2-1 VDR &4 e &2 A7) >

Carriage Requirement IMO

Carriage requirement according to Amendment SOLAS Chapter V

For ships on international voyages

Type of ship

Implementation Date %%

Passenger ships

Other ships** of

3.000 gross tennage
upwards

MNew ships
constructed on or after 01.07,2002

RoRo-Passenger ships
(not later than the
first survey after

1st July 2002)

Passenger ships other
than RoRo-Passenger
ships

demonstrated that interfacing a VDR isis
unreasonable and impracticable.

Tst of July 2002

1st of July 2002

1st of July 2002

Tst of January 2004

Ships other than RoRo-Passenger ships, con-
structed before 1st July 2002, where it can be

The exemption will ba
given by the national
authorities.

* 'constructed’ means : a) The keel is laid, b) construction identifiable with a specific

begins, ¢) assembly of that ship has commenced comprising at least 50 tons or 1%

of the estimated mass of all structural material whichever is less

#% ship other than passenger ships

#%% a]l dates based on Amendment SOLAS Chapter V December 2000
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Carriage Requirement EU

Carriage requirement according to EU directive 2002/59/EC

For ships on international and domestic voyages to or from a port of the
European Community

Type of ship Implementation Date *

o
=
= | Passenger ships Ist July 2002
23
Z s
= 2 | Other Ships than
& | Passanger Ships of 1st July 2002
5 3.000 gross tonnage
2 | upwards

| st July 2002
not later than
5th August 2002

RoRo-Fassenger ships

Passenger Ships 1st January 2004

d befors 01.02.2002

oid sps

Cargo Ships of
200000 gross tonnage
and upwards

1st January 2007

Cargo Ships of 3.000
gross tonnage and
upwards but less than
20,000 gross tonnage

¢ | 1st January 2008

Member states of the European Community may exempt passenger ships enga-
ged only in domestic voyages in sea areas other than those coverad by Class A,

* all dates based on EU directive 2002/59/EU
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2.32 VDR 743 7%
kg VDR 42 19 2-59F Zo] deolH #Ho F AidA < F

F719MAlE 2dst= e 71E 7 242 Ho Jdth

T AMAFAE B2 AMNAERE WolEo]r] g dant QIE o] a AT
w7 o5 E2dsts AW FAoln. HAFUIAMAIE £t A

T AQAFAZEEH HF/ A dEst= A= AHANEE T
Adgddn. zZF AAd ti&et= B o2 #HE A4 [EC 61162(H
Ad dE o)) AlgzE gf e mEls FHo] gla, A gle Adauy

=4, A4 2 dely SlE#E o= IEC 61996(VDR)S 7<= 7]+ &

o8 A werh BC 611620 G A5 Mao] aFHE Ao At
IEC 60945(dRt&4d x1)e 845 vt s Hol it

wop AWl J1A H&el ool WAT AFE, VDRE AEFFHE e
Fge vAA GE% Hof ool @k VDR /1S HE dolg A4

(1) IEC 61162-1 : “Single Talker and Multiple Listeners” 7] &
NMEA 0183¢f webA 4 3sta A, dFE5E+= 4800bps.

(2) IEC 61162-2 : “Single Talker and Multiple Listener-High Speed

Transmission” 77 7|23 9] &%= AFEHEE 38400bps.
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(3) IEC 61162-3 :

“Multiple Talker and Multiple Listener—-Serial Data

Instrument Network” 277529 LAN(Local Area Net-work).

ISO 11898 (CAN)S 7] & 2o
. oF 200me] A% of

ki3

A

(4) IEC 611624 :

Interconnection. 10Mbps 7% 2] AW LAN.
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. 7FE 5 Al A (Accelerometer)
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< 19 3-5(b) > 7}

A

€ Ao AE B

< E 32 VHEEAL VE AES

ITEMS DIMENSION
Measured acceleration range t2 g
Scale Factor 5V/g
Operating temperature -50 C, +70 T
Power consumption 0.5 W
Shock resistance 30 g
Vibration strength within a range of 5 ¢
up to 500 Hz
Supply voltage t15 V
Dimension 38%38%25 (mm)
Mass 115 (g)
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< a9 3-6 > tid Y A=
3E3-3 "Rty F oas >
ITEMS DIMENSION

Length P.P. Lpp (m) 93
Breadth B (m) 14.5
Depth D (m) 7
Mean Draft dm  (m) 5.115
Displacement Volume (m®) 4,274.82
Block Coefficient Cb 0.6028
Length-Breadth Ratio L/B 6.414
Breadth-Draft Ratio B/D 2.835
Height of C.G. KG (m) 5.033
Metacentric Height GM (m) 1.355
Rolling Period TR  (sec) 13.142
Propeller Diameter DP (m) 3.55
Propeller Pitch Ratio P 0.751
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e vhen e,
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