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Operational Optimization Analysis of Industrial Operators’ Fleet

Si-Hwa Kim* - Kyung-Keun Lee**

2 Abstract m—

The Industrial operation is one of the three basic modes of shipping operation with Liner and Tramp
operations. Industrial operators usually controt vessels of their own or on a time charter to minimize the cost of
shipping their cargoes. Such operations abound in shipping of bulk commodities, such as oil, chemicals and ores.
This work is concerned with an operational optimization analysis of the fleet owned by a major oil company, a
typical Industrial operator. The operational optimization problem of the fleet of a major oil company is divided
into two phase problem. The front end corresponds to the optimization problem of the transportation of crude oil,
product mix, and the distribution of product oil to comply with the demand of the market. The back end tackles
the scheduling optimization problem of the fleet to meet the seaborne transportation demand derived from the
front end. A case study reflecting the practices of an international major oil company is demonstrated to make
clear the underlying ideas.
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Cargo ID Size(MT) WS Freight($) Load. Port L. Date | Disch. Port | D. Date | Type
CB_01 110,160 10.90 960,595 Khafji 18 Bilbao 39 1
CB_02 200,000 430 683,000 Scapa Flow 38 Bilbao 44 1
CB_03 200,000 430 683,000 Scapa Flow 47 Bilbao 53 1
CB_4 200,000 430 638,000 Scapa Flow 56 Bilbao 62 1
CB_05 100.000 442 353,600 Sullom Voe 24 Bilbao 30 1
CB_06 300,000 442 1,060,800 Sullom Voe 65 Bilbao 71 1
CB_07 300,000 442 1,060,800 Sullom Voe 78 Bilbao 34 1
CB_08 300,000 442 1,060,800 Sullom Voe 9 Bilbao 97 1
CB_09 100,000 400 320,000 Teesport 16 Bilbao 21 1
CB_10 100,000 400 320,000 Teesport 20 Bilbao 25 1
CB_l1 100.800 400 322,560 Teesport 29 Bilbao A 1
CD_01 96,674 5.86 453,208 Dubai 11 Dumai 24 1
CD_02 100,000 5.86 463,800 Dubai 15 Dumai 2 1
CD_03 150,000 5.86 703,200 Dubai 19 Dumai 32 1
CD_(4 150,000 586 703200 | Dubai 26 Dumai 39 1
CD. 05 300,000 6.55 1,572,000 Khafji 4 Dumai 58 1
CD_06 300,000 6.55 1,572,000 Khafji 70 Dumai 4 1
CD_07 300,000 6.39 1,533,600 Ras Tanura 31 Dumai 45 1
CD_08 300,000 6.39 1,533,600 Ras Tanura 57 Dumai 71 1
CD_(9 300,000 6.39 1,533,600 Ras Tanura &2 Dumati 9% 1
CS_01 253,200 3% 800,112 Curacao 13 Sabine 21 1
CS_02 300,000 3.9 948,000 Curacao 22 Sabine 30 1
CS_03 300,000 3.9 948,000 Curacao 33 Sabine 41 1
CS. M4 150,000 573 687,600 Puerto La Cruz 42 Sabine 52 1
CS_05 150,000 573 687,600 Puerto La Cruz 48 Sabine 58 1
CS_06 150,000 573 637,600 Puerto La Cruz 53 Sabine 63 1
CS_07 150,000 573 687,600 Puerto La Cruz 59 Sabine 69 1
CS_08 100,920 1592 1285317 Ras Tanura 40 Sabine 74 1
CS_09 150,000 1592 1,910,400 Ras Tanura 44 Sabine 78 1
CS_10 250,000 451 902,000 Trinidad 73 Sabine 83 1
CS_11 250,000 451 902,000 Trinidad 83 Sabine 93 1
CS_12 250,000 451 902,000 Trinidad 89 Sabine 9 1
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Cargo ID | Size(MT) WS Freight($) Load. Port | L. Date Disch. Port D. Date | Tvpe
B_01 24,392 557 217,382 Bilbao 7 Halifax 17 2
B 02 70,000 3.39 35,930 Bilbao 8 Le Havre 12 3
B_03 39,649 322 178,738 Bilbao 12 Southampton 16 4
B_04 45,000 6.28 395,640 Bilbao 15 Boston 26 4
B_05 70,000 316 309,650 Bilbao 18 Rotterdam 22 4
B_06 48,665 6.28 427863 Bilbao 22 Boston 3 4
B_07 65,000 3.16 308,100 Bilbao 2 Rotterdam 29 5
B_08 66,620 3.22 343,226 Bilbao 30 Southampton A 2
B 65.000 6.28 612,300 Bilbao A Boston 45 3
s
B_17 43,000 3.39 204,078 Bilbao 66 Le Havre 70 4
B_18 45,000 6.28 395,640 Bilbao 69 Boston & 4
B_19 45,000 3.22 202,860 Bilbao 72 Southampton 76 4
B_20 65,840 3.39 334,796 Bilhao 1G] Le Havre 7 5
B_21 70,000 316 353,920 Bilbao 9 Rotterdam a3 2
B_22 70,000 3.22 338,100 Bilbao 84 Southampton &8 3
B_23 70,000 557 545,860 Bilbao 89 Halifax N 4
B_24 45,000 339 213570 Bilbao 93 Le Havre 97 4
D_01 50,000 5.60 448,000 Dumai 6 Dalian 16 2
D02 65,000 818 797,550 Dumai 7 Sydney 22 3
D_03 90,000 751 946,260 Dumai 12 Yokohama 23 4
D_(4 65,840 8.18 807857 Durnai 18 Svdney 33 5
D_05 50,000 529 423200 Dumai 23 Yosu 33 2
D_06 41,307 7.66 474617 Dumai 26 Melbourn 40 3
D_07 50,000 560 420,000 Durnai 29 Dalian 39 3
D_08 19,044 7.66 204,228 Dumai 3 Melbourn 47 4
D_09 45,141 529 358,194 Dumai 3 Yosu 44 5
D_10 62,077 751 699,297 Dumai 37 Yokohama 48 3
D_16 90,000 529 666,540 Dumai 62 Yosu 72 4
D_17 60,000 560 504,000 Durnai 68 Dalian 78 5
D_18 66,162 818 865,928 Dumai 72 Svdney 87 2
D_19 62,000 5.29 491,970 Dumai 77 Yosu 87 3
D_20 70,000 5.60 548800 Dumai 81 Dalian 91 4
D_21 70,000 751 788,500 Dumai 86 Yokohama 97 5
S 01 72,198 10.12 1,095,966 Sabine 6 Vancouver BC 24 3
S_02 49,221 10.16 800,137 Sabine 7 Seattle 25 2
sS.03 70,000 16.00 1,568,000 Sabine 10 Sydney 38 4
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Ship ID Size(MT) Op. Cost Open Date Init. Position Cargo Type Ship’s Name
C_1 300 32 1 Bilbao 1 M/V Angel
C2 200 41 1 Sabine 1 M/V Faith
C3 200 43 1 Dumai 1 M/V Grace
CA4 260 5% 1 Sabine 1 M/V Helper
C5 120 24 1 Bilbao 1 M/V Hope
C6 300 80 1 Dumai 1 M/V Kind
Cc7 150 37 1 Bilbao 1 M/V Love
CS8 150 A 1 Sabine 1 M/V Mercy
C9 300 76 1 Sabine 1 M/V Miems
C_10 260 59 1 Bilbao 1 M/V Shalom
c_11 260 53 1 Dumai 1 M/V Venus
C_12 200 44 1 Bilbao 1 M/V Victory
AEHAad
Ship ID Size(MT) Op. Cost Open Date Init. Position Cargo Type Ship’s Name
P_1 26 16 1 Halifax 23 M/V Brave
P2 45 15 1 Le Havre 23 M/V Cosmos
P.3 45 15 1 Southampton 4 M/V Diamond
P4 45 16 1 Boston 4 M/V Emerald
P5 0 29 1 Halifax 23 M/V Fancy
P6 50 31 1 Seattle 23 M/V Gold
P7 50 32 1 Dalian 35 M/V Happy
P8 50 33 1 Melbourn 35 M/V Jacob
P9 50 30 1 Yosu 4 M/V James
P_10 65 3 1 Boston 23 M/V Joy
P11 65 4 1 Yokohama 35 M/V King
P12 65 3H 1 Boston 35 M/V Lily
P13 65 36 1 Seattle 35 M/V Lucky
P 14 65 37 1 Boston 4 M/V Luke
P_15 70 37 1 Dalian 23 M/V Marse
P_16 70 B 1 Le Havre 23 M/V Paul
P17 70 39 1 Vancouver BC 25 M/V Peter
P_18 70 40 1 Yosu 25 M/V Pioneer
P_19 70 41 1 Halifax 4 M/V Poseidon
P20 70 41 1 Vancouver BC 4 M/V Prince
P21 70 42 1 Melbourn 4 M/V Queen
P2 70 43 1 Rotterdam 4 M/V Rose
P23 I6) 60 1 Sydney 23 M/V Rubicon
P24 7 62 1 Boston 35 M/V Smile
P25 D0 55 1 Yokohama 4 AM/V Yong
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Ship’s Name |Op. Cost(3HE)| Cargo ID | Freight(3H8) Load. Port L. Date | Disch. Port | D. Date
M/V Angel 82 CD_07 153.36 Ras Tanura 31 Dumai 45
CD_06 157.20 Khafji 70 Dumai 34
M/V Faith 4 CB_10 3200 | Teesport 20 Bilbao %
CB_02 63.80 Scapa Flow 3 Bilbao 4
CB.(4 68.80 Scapa Flow 5% Bilbao 62
M/V Grace 43 CD_03 70.32 Dubai 19 Dumai 32
M/V Helper 55 Cs 01 80.01 Curacao 13 Sabine 21
CS_ b 68.76 Puerto La Cruz 48 Sabine 58
Cs_10 90.20 Trinidad 73 Sabine 83
M/V Hope 24 CS_08 12853 Ras Tanura 40 Sabine 74
M/V Kind &0 CD_02 46.88 Dubai 15 Dumai 2
CD_5 157.20 Khafji 44 Dumai 58
CD_09 153.36 Ras Tanura 82 Dumai %
M/V Love 37 CDh_(4 70.32 Dubai 26 Durnai 39
M/V Mercy 34 CB_(b 35.36 Sullom Voe Sy Bilbao 30
CS_06 68.76 Puerto La Cruz 53 Sabine 63
M/V Miems 76 CS_03 U.80 Curacao 3 Sabine 41
CB_06 106.08 Sullom Voe 65 Bilbao 71
CB_07 106.08 Sullom Voe 78 Bilbao &4
CB_08 106.08 Sullom Voe 91 Bilbao 97
M/V Shalom 39 CB_09 32.00 Teesport 16 Bilbao 21
CS_9 191.04 Ras Tanura 4 Sabine 78
CS_12 90.20 Trinidad &9 Sabine P
M/V Venus 38 CB_01 96.06 Khafji 18 Bilbao 39
CS_07 63.76 Puerto La Cruz 59 Sabine 69
CS_11 90.20 Trinidad 83 Sabine 93
M/V Victory 44 CB_11 32.26 Teesport 29 Bilbao 34
CB_03 63.80 Scapa Flow 47 Bilbao 53
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Ship’s Name | Op. Cost(W&) | Cargo ID | Freight(vH2) | Load. Port | L. Date | Disch. Port | D. Date
M/V Cosmos 15 B_01 21.74 Bilbao 7 Halifax 17
S 18 34.41 Sabine 59 Boston 67
S_27 339 Sabine 87 Boston b
M/V Diamond 15 B_03 17.87 Bilbao 12 Southampton 16
B 11 7353 Bilbao 42 Svdney 76
M/V Emerald 16 B_.4 39.56 Bilbao 15 Boston 26
B_18 39.56 Bilbao 69 Boston &0
B 24 21.36 Bilbao 93 Le Havre 97
MV Fancy 29 S-12 76.20 Sabine R Seattle 56
M/V Gold 31 D06 47.46 Durmnai 26 Melbourn 40
D_14 39.68 Dumai 24 Yosu 64
M/V_Happy 32 S 21 76.20 Sabine 68 Seattle 86
M/V Jacob 33 D_09 3682 Dumai A Yosu 44
M/V Joy 33 S_06 39.27 Sabine 20 Boston 2
B_10 3248 Bilbao 38 Le Havre 42
B_15 54.12 Bilbao 58 Halifax 68
M/V King A D_10 69.93 Durmai 37 Yokohama 48
D_17 3040 Dumai 68 Dalian 78
M/V Lily 35 S 76.20 Sabine 13 Seattle 31
D_15 74.69 Durmnai 58 Melbourn 72
M/V Lucky 36 B_09 61.23 Bilbao 34 Boston 45
S_16 76.20 Sabine 53 Seattle 71
M/V Luke 37 B_06 4279 Bilbao 22 Boston 3
S 23 7112 Sabine 7 Seattle 3
M/V Marse 37 D_07 42.00 Dumai 29 Dalian 39
D_13 69.31 Dumai 50 Yokohama 61
D_18 86.59 Dumai 72 Sydney 87
M/V Paul 338 B_02 35.60 Bilbao 8 Le Havre 12
B_08 34.32 Bilbao 30 Southampton A
S_15 113.34 Sabine 49 Vancouver BC 67
S.26 3717 Sabine 84 Halifax 93
M/V Peter 39 D_05 4232 Dumai 23 Yosu 33
D_12 74.69 Dumai 46 Melbourn 60
D 21 78.86 Dumai 86 Yokohama 97
M/V Pioneer 40 D 04 80.79 Dumai 18 Svdney 33
S 24 106.24 Sabine 73 Vancouver BC %
M/V Poseidon 41 S_03 156.80 Sabine 10 Sydney ']
B_19 20.29 Bilbao 2 Southampton %
B_23 54.59 Bilbao 89 Halifax 9
M/V Prince 41 S_07 99.18 Sabine 23 Vancouver BC 41
S_20 122.96 Sabine 65 Melbourn A
M/V Queen 42 S_13 90.18 Sabine 41 Vancouver BC 39
S_25 65.22 Sabine 81 Seattle P
M/V Rose 43 B_05 3097 Bilbao 18 Rotterdam 22
S_17 161.70 Sabine 25 Melbourn &4
M/V Rubicon 60 S 11 184.18 Sabine A Sydney 62
D_19 49.20 Dumati 77 Yosu 87
M/V Smile 62 B_07 30.81 Bilbao 25 Rotterdam 29
S_14 50.68 Sabine 45 Halifax 54
S_22 109.30 Sabine 71 Vancouver BC &9
M/V Yong % D03 9463 Dumat 12 Yokohama 23
D_11 49.12 Dumai 41 Dalian 51
D_16 66.65 Dumai 62 Yosu 72
D_20 54.88 Dumai 81 Dalian 91

Min Vaue Z = 266338 (7H&)
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