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A Study on the Optimization of Fleet Operation for Industrial Carriers
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Abstract

There are three basic modes of operation of ships: liner, tramp and industrial operations. Industrial
operations, where the owner of the cargo, ie. the industrial carrier controls the ships, abound in the
shipment of bulk commodities, such as oil, chemicals and ores. Industrial carriers strive to minimize the
shipping cost of their cargoes.

This paper is concerned with the operational optimization problem of a fleet owned by major
international oil company. The major oil company is a holding corporation for a group of oil producing,
transporting, refining, and marketing companies located in various countries throughout the world. The
operational optimization problem of the fleet is divided into two-phases. The front end corresponds to the
optimization of transporting crude oil, product mix, and the distribution of product oil to meet market
demand. The back end tackles the operational optimization problem of the fleet to meet the transportation
demand derived from the front end.

A case study is carried out with the H major oil company problem composed by reflecting the practices
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of an international major oil company. The results are stmmarized and examined in the point of

optimization for the total operation of the H major oil compary and the operational optimization problem

of the fleet. The paper concludes with the remark that the results of the study might be useful and

applicable in practices of these related decision problems.
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L AR (Mobile) (Colon) (Bintulw Si (B/D) ($/B)
North Sea 9.15 95 15.23 250,000 14.90
Caribbean Sea 5.8 4.87 16.38 290,000 15.75
Persian Gulf 13.1 10.3 8.73 230,000 12.56
(E 5-2) AfFs4e] AAE 94 g d AERY A48E (Gw)
w23 USA Panama Malaysia
74 | North | Caribbean | Persian | North |Caribbean| Persian | North |{Caribbean{ Persian
ANEFr Sea Sea Gulf Sea Sea Gulf Sea Sea Gulf
3k 0.186 0.213 0.154 | 0.253 0.173 0.213 | 0.216 0.235 0.174
3 0227 | 0230 0223 | 0247 | 0235 | 0225 | 0225 | 0257 | 025
B- C 0.245 0.265 0236 | 0327 0.318 0.316 0.264 0.165 0.263
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Pi($/B)
A A Hel5H
T (B/D) 200,000 240,000 290,000
(E 5-4) AEZF) WS =3 DP) B s8] (PR (2$1:B/D)
P AEECL aus A B-C SES)
West USA 22,000 31,000 27,000 22,000
S8 A% East USA 13,000 24,000 25,000 18,000
k ¢ | East Canada 15,000 16,000 22,000 16,000
Japan 25,000 27,000 31,000 18,000
Australia 18,000 27,000 38,000 22,000
USA 9,000 15,000 16,000 13,000
W A
j Panama 9,000 11,000 13,000 9,000
Malaysia 13,000 22,000 31,000 20,000
(E 5-5) AEF 4508(Sm) ($/B)
27 k West East East
SEE USA USA Canada Japan Aust.
USA 752 3.02 3.97 13.04 154
-H Panama 5.89 4.48 523 12.63 14.83
Malaysia 1243 146 14.84 6.45 353
USA 7.52 3.02 397 13.04 154
A A Panama 5.89 4.48 5.23 12.63 14.83
Malaysia 12.43 146 14.84 6.45 353
USA 8.74 475 5.04 14.1 16.3
B-C Panama 6.78 522 556 1343 1567
Malaysia 13.76 15.25 16.03 8.63 5.27
USA 874 475 5.04 14.1 163
U= Panama 6.78 522 5.56 13.43 15.67
Malaysia 13.76 15.25 16.03 8.63 5.27
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}] 3 O
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USA 25.2 239 185 22.8
Panama 248 229 174 21.9
Malaysia 5.4 235 18.2 22.6
(E 5-7) AFEFY 14 - vk Qe E (Hy) ($/B/D)
z_] X o _
EPEN 12+ r A A% B-C e
USA 0.007 0.007 0.005 0.006
Panama 0.007 0.006 0.005 0.006
Malaysia 0.007 0.006 0.005 0.006
(E 5-8) AFF9 Az AF FH (ST (B/D)
AEFFr L
A%TR e At B-C =
USA 1,800 3,000 3,200 2,600
Panama 1,800 2,200 2,600 1,300
Malaysia 2,600 4,400 6,200 4,000
(% 5-9) 1d ¥% =% (241 : B/D)
Disch. port . .
Load. port Mobile Colon Bintulu Total
North Sea - 150,000+ 44,849 194,849
Caribbean Sea 200,000 90,000 - 290,000
Persian Gulf - - 230,000 230,000
Total 200,000 240,000 274,849 714,849
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E. USA B-C 15,000 10,000 - 25,000
Naphtha 19,200 14,060 - 33,260
Clean cargo 7573 23,430 - 31,003
E. Canada B-C 22,000 - - 22,000
Naphtha 16,000 - - 16,000
Clean cargo - 13,322 38,678 52,000
Japan B-C - 27,670 3,330 31,000
Naphtha - - 18,000 18,000
Clean cargo - - 45,000 45,000
Australia B-C - - 38,000 38,000
Naphtha - - 43933 43,933
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A7 Sgatel g

34 AEH 3
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(E 5-11) LA HAg3dA Ag
Ship’s Name | Op.Cost | CARGO W.S. L. PORT L. DATE D. PORT | D. DATE
M/V Vision 9% 13 132 La Guaira 1n Colon 14
9% 5 156 La Guaira 22 Mobile 29
9% 6 156 Curacao 41 Mobile 48
9% 3 143 Leith 73 Mobile 90
M/V Dream 93 14 132 La Guaira 20 Colon 23
93 11 171 Leith 55 Colon 72
93 18 107 Kingston 92 Colon 94
M/V Hope 87 4 156 La Guaira 11 Mobile 18
87 27 193 Jubail 52 Bintulu 67
87 30 175 Dubai 82 Bintulu 97
*M/V Mercy 100 25 236 Jubail 34 Bintulu 49
100 28 193 Dubai 64 Bintulu 79
M/V Peace 87 21 274 Leith 70 Bintulu 99
M/V Love &4 7 156 Curacao 65 Mobile 72
M/V Faith 9% 23 157 Ras Tanura 14 Bintulu 27
9% 26 236 Jubail 43 Bintulu 58
9% 29 148 Dubai 73 Bintulu 88
M/V Grace 97 2 183 Hull 50 Mobile 66
97 102 Kingston 87 Mobile 91
M/V Green M 20 274 Huli 41 Bintulu 70
M/V Moon A 15 132 Curacao 40 Colon 43
94 16 107 Curacao 61 Colon 64
94 17 107 Kingston 6 Colon 77
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(E5-12) AEFARS HAHLIUAA AL

Ship’s Name Op.Cost | CARGO W.S. L. PORT | L. DATE D. PORT |D. DATE
*M/V Pusan 190 3 263 Colon 26 LA 37
190 54 265 Colon 49 Tokyo 71
190 66 235 Bintulu 80 Tokyo 87
M/V Seoul 197 48 240 Colon 11 Quebec 19
197 49 231 Colon 33 Quebec 43
197 50 229 Colon 56 Halifax 66
197 8 241 Colon 77 Qakland 89
M/V Masan 169 39 220 Mobile 27 Quebec 36
169 40 231 Mobile 62 Quebec 71
169 9 250 Colon 33 LA 94
M/V Daegu 175 23 254 Mobile 48 Charleston 52
175 6 220 Colon 57 LA 68
175 51 268 Colon 80 Quebec 38
M/V Incheon 200 79 220 Bintulu 21 Hobart 36
200 60 255 Colon 71 Tokyo 93
M/V Daejun 188 34 235 Colon 27 Boston 34
183 29 270 Mobile 46 Boston 52
188 35 268 Colon 69 Charleston 74
M/V Kwangiju 183 89 224 Bintulu 66 Sydney 79
M/V Ulsan 169 31 234 Mobile 17 Charleston 21
169 46 239 Mobile 51 Halifax 58
169 38 267 Colon 69 Charleston 74
M/V Kynggi 190 53 235 Colon 26 Yokohama 48
190 64 270 Bintulu 57 Tokyo 64
190 77 219 Bintulu 75 Hobart 90
M/V Kangwon 188 41 260 Mobile 10 Halifax 17
188 12 235 Colon 59 Oakland 71
M/V Chungbuk 200 68 233 Bintulu 17 Yokohama 24
200 69 241 Bintulu 41 Yokohama 48
200 33 216 Bintulu 55 Hobart 70
M/V Chungnam 210 87 220 Bintulu 43 Sydney 56
210 70 258 Bintulu 76 Tokyo 83
M/V Kyungbuk 186 11 268 Colon 25 Oakland 37
186 13 249 Colon 66 LA 77
M/V Kyungnam 190 42 251 Mobile 33 Quebec 42
190 43 254 Mobile 56 Quebec 65
190 44 250 Mobile 79 Halifax 86
M/V Chunnam 186 62 251 Bintulu 20 Yokohama 27
186 74 240 Bintulu 40 Yokohama 53
186 65 251 Bintulu 70 Yokohama 77
M/V Chunbuk 200 80 223 Bintulu 36 Sydney 49
200 32 216 Bintulu 66 Hobart 81
M/V Cheju 210 21 209 Mobile 27 Charleston 31
210 5 218 Colon 45 LA 56
210 26 261 Mobile 79 Charleston 83
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AFF2 s A

0.186 X11 + 0.213 X21 + 0.154 X31 - Y111
-Y112 - Y113 - Y114 - Y115 - I11 = 9000
0.227 X11 + 0.230 X21 + 0.223 X31 - Y211
Y212 - Y213 - Y214 - Y215 - 112 = 15000
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-0.247 X12 + 0.235 X22 + 0.225 X32 - Y221
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-0.327 X12 + 0.318 X22 + 0.316 X32 ~ Y321
Y322 - Y323 - Y324 - Y325 - 123 = 13000

5)

0.160 X12 + 0.254 X22 + 0.225 X32 - Y421
-Y422 - Y423 - Y424 - Y425 - 124 = 9000
0.216 X13 + 0.235 X23 + 0.174 X33 - Y131
-Y132 -~ Y133 - Y134 - Y135 - 131 = 13000
0.225 X13 + 0.257 X23 + 0.256 X33 - Y231
-Y232 -~ Y233 - Y234 - Y235 - 132 = 22000
0.264 X13 + 0.165 X23 + 0.263 X33 - Y331
-Y332 - Y333 - Y334 - Y335 - 133 = 31000
0.275 X13 + 0325 X23 + 0.320 X33 - Y431
-Y432 - Y433 - Y434 - Y435 - 134 = 20000

AEFF A2 A THo FF AGY
I11 <= 1800
112 <= 3000
113 <= 3200
I14 <= 2600
1800
2200
2600
1800
2600
) <= 4400
<= 6200
<= 4000



