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A study on a ballast optimization algorithm

for onboard decision support system

Sung-Chul Shin

*Division of Ocean System Engineering, Mokpo Maritime University, Mokpo 530-729, Korea

2 oA A4 Ane] A¢, A¥e] £4 AL AL F Y= WP B go) HABT AT AL ARqAE
e ARUA N20E BEE LAY ANDY AQ A2dol West £U % B4Y E, A 90, 5 YT 53 2ol 3
F AT A ABIHE URED A2UEES B4 Y QAR ARSE RS YES FRE FYRY AEE Fustsd 270 9
o 34 Adelest BRHelA Rnn PSR E YAAE ga9 A4S A4 A% PAS 4% FIYE $IH) AR A
R Peto] @ 4 Yok B EBANE A5 &4 A 39 d2Rede A% AAAk e wA2E BAEL WA, 4 2
d2E 939 £98 2P ANG SneAFE J1eErh

H4-80 L AN, AR AYD Azd, &4 544, AF¥AT, 498

ABSTRACT : Because there are only a limited number of means of action that are available for the master to pursue in the event
of flooding, onboard decision support system has been required. The majority of systems activated during a flooding emergency
(such as watertight and semi-watertight doors, bulkhead valves, dewatering pumps etc.) almost exclusively aim to restore a
sufficiently high level of subdivision to prevent flooding from spreading through the ship. Even though assuming the flooding
scenario is not catastrophic, the use of ballast tanks can be an additional and very effective tool to ensure both prevention of
flooding spreading and also improve ship stability. This paper describes an optimization algorithm devised to choose the set of
ballast tanks that should be filled in order to achieve an optimal response to a flooding accident.
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Fig. 1 Example of a three compartment flooding case
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case instance caset is &
compartments = [C1, €3];
tanks = [T6];
draught = 9.3;
K = 0.5;
trim ~ 0.9;
solution is
if S6 = TRUE
then
else
if S& = TRUE
then
(76, Ta);
else
if $2 = TRUE
and
if S3 = TRUE
then
{16. 72, 13];
else
no_solution;
end;
end;
ase instance case2 is
compartaents = [C1, C3]:
tanks = f);
draught = 8.2;
XS = 0.5;
trin - 8;
solution is
1f S& = TRUE
then
AL H
else
if $2 = TRUE
and
if $3 = TRUE
then
(2, 13);
else
no_solution;
end;
nd;
i i }

Fig. 3 Example of a typical case
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Present Status(from monitoring at time )

T()=30.8 N S{t)=TRUE

Ts)=0.0 N Ss()=FALSE

T{1=0.0 N S®=TRUE Vj A j#A A j#&

Desired Status (from CBR)
1,=100.0

T3=500.0

T5=250.0

=00 VYj A j#& N j&

Actions Required (after verification and conflict resolution)
enpty tank 4 then

fill tank 5 then

fill tank 2 then
fill tank 3

Fig. 4 A snapshot of system variable values
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Fig. 5 Example of a damage case: s = 0.257; trim = 1.213 m;
heel = 11.4 deg; draught = 7.653 m
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Fig. 6 Possible ballast configuration solution: s= 1.000; trim =
1.246 m; heel = 5.9 deg; draught = 7.276 m
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Fig. 7 Alternative ballast configuration solution: s = 1.000; trim

= 1.061 m; heel = 5.9 deg; draught = 7.276 m
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