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Abstract

This paper aims at developing an integrated fleet management support system for industrial carriers
who usually control the vessels of their own or on a time charter to minimize the cost of shipping their
cargoes. The work is mainly concerned with the operational management problem of the fleet owned by
a major oil company, a typical industrial carrier.

The optimal fleet management problem for the major oil company can be divided into two phase
problem. The front end corresponds to the production operation problem of the transportation of crude
oil, the refinery operation, and the distribution of product oil to comply with the demand of the market.
The back end is to tackle the fleet scheduling problem to meet the seaborne transportation demand
derived from the front end.

Relevant optimization models for each phase are proposed and described briefly. Then a user—friendly
integrated fleet management support system is built based on the proposed optimization models for both
ends under Windows environment. A case study reflecting the practices of fleet management problem for
the major oil company is carried out by using the system.

+ 3K, FAGAGR A A pFatety as
s YAGAGR AHY AL 2 (FHAAD



2 WEMEREHK F238 F4R 199

.M E

[

Qlri~Ee]Yd si2oj(Industrial carrier)® 3
A& wyow Aue EFste @ AR
£ sleict 33 AP #e2 5F Al 2
2 AA A olF AA AA ZA AARIEA
AAAQ 7 Sl AL sHE2] A At
£2 98 A A AdE BFse FF5HA
g o] L &Alelth 53], AAAA MHiadd ®
A7} AAES FF3he dAard F8E F
A7 AEFL TN AT 2 F Y
A "o, 24549 wAL 35 AL 3
$2 AdER g oS A3k

drizee]d slelole] B d& AAAHA
vo} ] 4]-%-3] AH(Major oil company)7} A 2 A
Z4o 2L AAEES A AAA-FAHL
2 $437] 98 o Astel BAsta s f2A
LS S 4 9o, o]} fARRE Al 2 AAA
Ql A7}l Aol x A o] =L ol
3 Ad2Egd Azl A% B3 Adde] A
A 2de] Aol B3 FAE FaA} ot

A27HA At gdAAYE o AFES F
2 Aul, 35, gt B3} A8} 2 ML _5T
& o3 o] & wpebo g HAF AubgUR AL
45t EAE A duiaER]d dlE]eje A
W@z A& ohE 2719 d7-2%, Bethlehem
AA 3o Y% $4L A AN IAAY
AR A A 28 & o Stott2} Douglas(1981)2)
g77F 9ok 2F Miller(1987) AWAE €A
(Chemical tanker) A& o] &3t 40| v]g2
2 AA =49 endy AaeTE HSA7EA
gz £F2 7ted dEgxzAE FHste o
(EthyDAFe] Aldie] FA46] s, izt AF
ElA Y AdutestUAAGAAEE A Ldl= AT
£ t}Z9]c}. Fisher? Rosenwein(1989)2 | s+
2] MSC(Military Sealift Comand) #3F2] f=4
e o]g3ld Z+ AFALY £8F FFHINEF
Ade) UG A Y-S £33t £AE PASCAL
delz &3 disy AubddAgAEA gL

i

2 A% v} gl 28] 2 Kim & Lee(1997)& Al
ule-glal Al A 8L % A3 st qAEA AR
A 2" shitel| A AFE ohFsich

e 9o} e APAFEL R Advs
]9 selole] m3jAle] Aab-AFHAF FA
L zmeshA] @ A, Al - -dHAS £
Aojnt 1 24 F2 Urk o] =8 AT 54
& vielA Af-3)a} 4bste] A=Al S EH A
e] EAE dolx Af3Ate] a9 HA
3} Al A 24w HA3 DAL 22
2Rz sy, F AS 5¢e drzED
o slElelE A% A Adde] AAA2HES T
zsted Aok

o] =E& Al 1A A2 o]o] A 24 Fj
Adige] FA A3 HA3 28& Mesta, A
e 53 Adi@e L2 HLE A%
Azd B A 2D 73 EAE ohF, A 4
A e T ¢ Addige] AGA2He 2
s34 8 afste, Al 542 AEE oHFE= A

2 FA=e] gl

o o

2. eliAEZ|H FH2(o1e S&

Mo zel 2

wlo]A AF3AIEL 4f9 A4 2E =91
AA AR, AL AER] FL F8A A F
23t AAY =AM AFTAE £k e =
Qo) 2L A} AFRY FE 2 AT 8
o} AFAQ u|&-E sl AR A7) Af
43 AHContract of affreightment)& @e] o] %
o]Alch, wlo]lA Af3Ale 9] A/E AAsHAS
AEE A4dst i Eshs 4, AA 2 e
e AAAH oz HAststa] & Zolch 27 2.1
AE delA A4 A MZ o 3 4+
AAA 25 AHE AAsld mle] A2 o
Ag TRHE £58 ¢ 9lon, 4 ARITAS A
AZAE £l s71A 9 ME & AFHE T
e AQarste] ple] A 7HA] W st Hofs
L g, AA, 3 dENaE 25 At

o &

r{o
Jo

4



ArizEdd Aeld AT T Addide L2 3

Loading sources of Refinery
crude oil plants

(Cc,, Sc,, X))

[/

T,. 7,. R, Dm,)

Markets of
product
Dyl
...D,]
Dyl
.,D_1]

sn

Fig. 2.1 Transportation-Refinery-Distribution Network(Major Oil Co.)
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2

Spain(Bilbao) | 2,000 |2,600]2,500} 2,000 | 0.012{0.011|0.009| 0.011 | 1, 2,400 | 2,400 | 1,800

Indonesia(Dumai) | 1,700 | 2,400 (2,600 2,500 | 0.013 |0.012]0.009| 0.011 2,500 | 2,700 | 2,500

g
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(E 5 AY 717 79 4% % A==

D SZE WS
1. 110160
.2: 100000
3: 100000
4. 100000
5 100000°
6. 150000
7 300000
8 300000
9 300000
10, 150000
11 250000
12. 250000
13. 250000
14. 70000
15, 70000
16. 70000
17 45000
18 90000
19: 60000
20. 70000
21 72198
22 49221
23, 53000
24, 70000

LoadDate LoadPort ‘LI

3000 18 Knafji
2250 16Teesport . .

270 .. 20 Teesport : .
267 . 16 Teesport .
350 20 .Teesport '
200. __26:Dubai
210 44 Knhafji L
400 70 Khafii
370 33.Curacao .
270 .42 Puettola
280 73 Trinidad
310 83 Trinidad
200 89 Trinidad
365 _ 79 Bilbao
387 84 Bilbao
301¢ 89 Bilbao
287 93 Bilbao
283’ 62 Dumal
350 68 Dumai
210 86 Dumai _
260 6 Duma
330 7 .Dumai
310 .20 Sabine
278 23 Sabine

(E 6) 9% Ao HHFdAAY

__DischDate DischPort Type

RS R VU WU SR VU FERG WU VPR WU JUURS SIS SRS PUVRS FEUS US JEVOD G VPGS S SIS RS I

39 Bibao
___21Bibao
. .25 Bilbao
21 Bibao
25:Bilbao
39 Dumai
58 Dumai
84 Dumai
41_Sabine

_ 52'Sabine
.83 Sabine
93 Sabine

99 Sabine

83 Fotterdam__

88 Southampt
99 Halifax
97 Le Havre !
72 Yosu
78 Dalian

97 Yokohama

.24 Vancouve
25 Seattle

28 Boston
41:Vancouvet

BAONWO U S B BWN . o

Ship Name  ;  Utiity Cargo ID . WS Load Port_ :Load Date ;Disch Port _ Disch Date
MV Angel 82 4 267 Teesport. 16:Bilbao 21
e ......82 9 _ 370 Curacao 33 Sabine ... 41
1 82, A 210 Khafii 44 Dumai .58
82 8 400 Knafii i 70 Dumai 84
N 82" 13 200 Trnidad 89:Sabine 99
MV Faith 41 3 270 Teesport ~ 20:Bibao 25
, LAY 8 200 Dubai 26, Oumai 39
MV Grace 43 .5 . 950 Teesport . 20Bibao 25
: 43 10 270:Puerto La Cruz 42:Sabine 52
MVHeper ' 55 _ 1. 300Knafi_ ... .. 18Bibao 39
; 55 11 280 Trinidad 73 Sabine 83
. - .55 .12, 310:Trinidad _ 83 Sabine _ )
MV Victory | 44 2 250 Teespon 16 Bibao 21,
MV Diamond : 15 17, 287 Bilbao 93:Le Havre 97
MVKng 34 23 _ 310 Sabine .20 Boston__ . .28
, o 34 19, 350 Dumai ... 68 Dalian 78
MV Marse 37 . 022 . 3300Dumai {:Seattle )
BT 34 365 Bibao 79 Rotterdam 83
37 15 387 Bibao 84 Southampion - 88
Max Value ;. Z=0 5385 . ...
Total ‘Number of - Variables 87t o
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