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Abstract

This paper treats the optimization analysis of tactical ship scheduling problems in the world seaborne
bulk trade. The authors use the term ‘tactial’ to describe the ship scheduling problem where the owners
should employ skillful tactics as an expedient toward gaining the higher profits per period in short term.

Relevent research and related problems on ship scheduling problem are reviewed briefly and a model
for the tactical ship scheduling problem formulated as Set Packing Problem is introduced by modifying
the previous work of Fisher(1989). The reality and practicability of the model is validated by some ship-
ping statistics.

Proper solution approaches are outlined in the context of computational tractability in tackling the Mixed

Integer Propramming. Some underlying consideration for the computational experiment is also mentioned.
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The authors conclude the paper with the remarks on the need of user-friendly Decision Support System

for ship scheduling under varying decision environment.

1. M s

AAel AAddle ZA Liner Trade?t Bulk
Trade2 T&#¥ 4 v A T Fqld
FF AU nF AT ok AA FAdel B3
A ART 19914 Skl A Q5 disle] 1,
2407t F& F743t Ae] 7]EAelgrin B usm
2.9, Table. 12 FA12] AA Adadde 74L&
B

Fig. 1-= Lloyds Shipping Economist®] ¢} =}&&
vieto g 1 o]F o] AAdie] HE FFe #
Wt A5 Aoy ez A8 TFe FAY
W3t 9len] Liner Trade® 2% Aol oluks}
EAle] shabgl 25 Mol& diwe] Aol A
W= F&3 Z7ksla )2, Bulk Trade® %
Tankers, Dry-Bulk Carriers, 283 LPG/LNG
Tankers 52 AEo] ¥EI F718 HdFm

At

900162061011 121 2 3 4 6§67 60
NOTES: Ali figures are in millon dwt excegt for LPG /LNG Cariers
which are In milion cu. m. squiv.

Fig. 1 World Merchant Fleet Supply Trends

Fig. 2% Fig, 13 & A719) a4 54 %8
W3 FAE FA Aolch A4 74 2 @
% 339 3

HE FAL WRE gL A% 3R 7
e HSE 2AF RelFR glen) owh Al
Fol WY £F FLE P Ass

o},

off

198 a4 ¢4 +20 ot £ Aulzg
-]

Ak, sk A" Fole) g, A Aw

>

Table 1. The World Merchant Fleet at Mid 1991 Source : Ronen(1993)

Vessel type Number Gross tons (000) | Dead weight (000)
Oil Tankers 6,153 132,438 253271
Ore and Bulk Carriers 4,843 116,306 206,731
General Cargo 16,206 50,529 75,121
Containers 1,249 25,980 28,638
Ore/Bulk/Oil Carriers 358 19,579 37,298
Liquid Gas Carriers 877 11,466 11,805
0il/Chemical Tankers 615 6,459 10,946
Chemical Tankers 1,045 3,663 6,286
Others 48,684 69,607 NA
Total 80,030 436,027 NA

* NA—data not available

* Vessels over 100 gross tons. Compiled form Lioyd’s Register(1991)
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Fig. 2 World Seaborne Trade Demand Trends
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Notation
i1=1,"n ships,
k=11 cargoes,

JENG) set of feasible shedules for ship i.
Data
_ [ , if cargo k is in the sequence for ship i,
i 0, otherwise.
vi=value of the jth sequence for ship i
Decision variables
1, if the jth schedule for ship i is selected,
X :{o therw
, otherwise.
Formulation

PO Max 33
>

FJEND
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s.t. x;=1 for each ship i

apr; =1 for each cargo k

x;=10, 1} for each schedule
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Notation
1=1,"m cargoes,
k=11 ships,
JEJ(R) set of feasible shedules for ship k.
Data
_ {1, if schedule j carries cargo i,
10, otherwise.
ci=cost of shcedule §
Decision variables
3= [ 1, if schedule j is selected,
" 10, otherwise.
Formulation

(P 1) Min Z Gy
7
st
) ¥i=1 for each ship k

2 v; =1 for each cargo i
)
=10, 1} for each schedule |
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Notation
1=1-n cargoes,
k=11 ships,

Je=set of candidate shedules generated for ship k,

A At 24" 43 $44 B A7 5

Data
[ , if schedule j for ship k lifts cargo i,
0, otherwise.

= 2 qinci— OCy
i=1

Decision variables
- { 1, if ship k uses schedule j,
* 0, otherwise.
Formulation

(P 2) Max 21.: l_ezjk CiVie
}; < 1 for each ship k
Z Z Qi< 1 for each cargo k
=10, 1} jE€J, for each schedule
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Notation
=1+ n cargoes,
k=1,--",l ships,
Jo=set of candidate shedules generated for ship k,



Data

(L #f schedule j for ship k lifts cargo i,
B 0, otherwise.

pa=priority weight of cargo 1 for ship k
he= utility weight of ship k

Qi

Decision variables

11, if schedule j is selected for ship k,

yﬂz*[ .
0, otherwise.

Formulation
(P 3) Max ; I;]k( Zﬂf;‘kpm) Y™ Ek: ]C‘Z/k ey
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