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Tomtawan Torteeka 2011: Cost Analysis of Queuing System for Container Vessel at
Port of Bangkok. Master of Economics, Major Field: Economics, Department of
Economics. Thesis Advisor: Associate Professor Darawan Virunhaphol, Ph.D.

87 pages.

The propose of this study was to analyze the total cost of queuing system for Container
Vessel at Port of Bangkok by using M/Ek/S queuing model to describe the movement of ships at
Port of Bangkok with the cost analysis related to ships and ports. Another aim was to find out
the optimal number of berths and cranes combinations that minimized total cost of queuing
system in the Port of Bangkok. This study use assumption that the number of berths or cranes
will increase until marginal cost equals marginal benefit, which is to reduce the cost of ships in

port.

This study found the arrival rate at the Port of Bangkok was 6 ships per day. The
average service time per ship was 21 hours and the average waiting time per ship was 5.58
hours. The average time that a ship spent at the port was 27.19 hours and average number of
waiting ships was 1.40 ships and average number of ships in port was 6.80 ships. Thus, the cost
of container vessels waiting was 423,479 baht per hour, the cost of services at the Port was
193,086 baht per hour and the cost of queuing systems at the port of Bangkok was 616,565 baht
per hour. The study concluded that the optimal berths and cranes combinations that minimized
total cost of queuing system in the Port of Bangkok is 8 berths and 2 cranes per berth. Thus, the

total cost of the queuing system was 579,307 baht per hour or decreased 37,258 baht per hour.
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M51eWINA 1 Joyaddansaeesndumnsuussnn adninauganingnisongunmn

9
(ann.) ALARDU UNTIAY - fa1AN 2553

doya a1 TuN 21/2/2554

iAo anuiisuuIInn HAMAIBINITUUIN
1 MiuusInnvIvenann. 63,886,776,116
2 MSuusINNVIeeNdNN, 66,552,742,609
3 MsuusInvIvendnn, 76,456,470,011
4 MiuuIInnvIvendNn, 58,502,366,376
5 MFVUIINNVIBBNANN. 59,018,630,135
6 MSUUIINNVIBBNENA, 67,460,231,528
7 MSUUIINNVIOBNENA, 58,879,587,181
8 MIVUIINNUVIBBNANN. 66,614,289,974
9 MSUVIINNVIBBNENA, 68,917,481,688
10 MSVVIITNIVIBNENA, 66,440,652,098

FAIUNIHYA: 652,729,227,716
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M3WUINT 2 Yoyaadamniwindumnaivlase adninauganinsnisongaunw

9
(aann.) ALARDU UNTIAY - fa1AN 2553

Foya a1 TUN 16/2/2554

iAo amuiinseildes yamiudNduum

1 dne.l dav.ann. 24,146,594,510
Hne.2 aav.ann. 18,805,031,757
hensramansaait Tasideuaann. 3,049,764,725
NUATIVIDEUAAAY. AN, 355,956,533
theasdumvutisne. 3 ann. 1,519,273,460
theasrndumvutiswe. 4 ann. 3,085,953,884
theasandumvutisne. s ann. 3,127,926,530
theasandumuutisne. 6 ann. 2,535,897,662
theasdumvutiswe. 7 ann. 1,425,698,535
theasdumvutisne. 8 ann. 1,544,476,209
Fhensavduavutnsng. 9 ann. 2,173,166,754
fheasrvduavutnsne. 11 ann. 3,102,362,990
fheasrvdumvutnsng. 13 ann. 3,827,640,044
fheasrndumvutnsne. 15 ann. 2,785,901,561
fheasrndumvutnsng. 16 ann. 2,865,827,415
fheasrndumvutnsne. 17 ann. 3,504,755,582

59%: 77,856,228,151

2 dna.l anv.ann. 24,530,592,652
Hne.2 dav.ann. 19,352,439,730
fhensramansuml las@onaann. 3,538,600,093
NUATIVTDIUATAY. ANN. 370,362,516
fhensdvaumuutnIna. 3 ann. 2.,340,809,503

Fens 0 auMVUTIING. 4 AN, 3,332,258,682




MI1INUINA 2 (AD)

L, amufinsaerldos yaAniudnduum
2 dheasadufvmisng. 5 ann. 3.408,824,828
Fens 9 aUMVATIING. 6 AN, 2,176,044,050
fhensdvaumuutnsna. 7 ann. 1,406,617,400
FhensaaumuutnIna. 8 ann. 1,486,913,484
fhensvaumuutnsna. 9 ann. 2,114,350,076
fhensrvaumandiswe. 11 ann. 3,034,604,332
fhensdvaumantnswe. 13 ann. 3,038,357,569
theasrndumvutsne. 15 ann. 2,716,930,061
theasndumuutisne. 16 ann. 2,798,606,270
Fheasa@umatisna. 17 ann. 3,177,281,870

37U: 78,823,593,116

3 dne.l anvann. 32,931,881,591
Hne.2 aav.ann. 21,628,324,244
thaasramansual Tas@enaann. 3,731,745,442
NUATIVIOIUATAY. AN, 436,832,360
theasandumvutisne. 3 ann. 1,849,973,550
theasandumuutisne. 4 ann. 3,152,183,851
fheasraduarvutisng. s ann. 2,628,729,424
theasrndumvutisne. 6 ann. 2,869,476,130
fheasrduavutnsng. 7 ann. 1,178,516,567
fhensrduavutnsng. 8 ann. 1,353,392,064
fheasrvduavutnsng. 9 ann. 1,982,174,441
theasddumutswe. 11 ann. 3,235,206,629

fhonsradumandnsna. 13 ann. 3.459.516,702
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L, amufinsaerldos yaAniudnduum
3 fheasrnauavudnsna. 15 ann. 3,333,253,601
fhensrvaumauninsne. 16 ann. 3,047,129,168
fhensrvaumantnswe. 17 ann. 2,712,406,769
59%: 89,530,742,533
4 theigmsdudii 3 awe. ann, 227,079
Hna.1 dav.ann. 24,149,111,305
Hne.2 dav.ann. 19,105,697,909
thensramansaat Tasideuaann. 3,958,910,680
NUATIVIDEUAAAY. AN, 471,150,820
theasadumatisna. 3 ann. 2,397,574,279
Fhens v aumMUUIING. 4 ann. 3,056,210,472
Fhensaaa@umuutisna. s ann. 3,948,794,390
fhensaa@udvutisna. 6 ann. 2,291,536,270
theasandumvutisne. 7 ann. 1,481,123,363
theasandumuutisne. 8 ann. 1,204,280,930
theasandumvutisne. 9 ann. 1,432,760,250
fheasdumuuthswe. 11 ann. 3,381,572,898
fheasddumutnsne. 13 ann. 3,473,408,137
fheasddumuutnsne. 15 ann. 1,942,179,528
fheasrndumvutnsng. 16 ann. 3,144,986,283
fheasrndusvutnsne. 17 ann. 2,862,722,460
593 78,302,247,053
5 el gav.ann. 20,169,343,830

Hna.2 aav.ann. 20,616,172,228
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L, amufinsaerldos yaAniudnduum
5  theasrandasaait Tns@euaann. 3,670,750,371
NUATIVTDIUATAY. ANN. 266,617,530
fhensdvaumuuinIna. 3 ann. 2,159,641,985
Fhens 0 aumMVUTING. 4 ANn. 2,893,787,044
fhensdvaumuutnIna. 5 ann. 2,749,594 341
theasndumvutisne. 6 ann. 3,669,921,684
theasa@umautisna. 7 ann. 1,560,188,294
theasrndumvutisne. 8 ann. 1,333,600,108
theasndumvutisne. 9 ann. 3,665,718,889
Fheasa@umutisna. 11 ann. 3,546,687,501
fhepseaumvutisna. 13 ann. 3,159,349,059
theasdndumuuthswe. 15 ann. 1,228,717,423
theasndumuutswe. 16 ann. 1,875,418,794
theasrdumuuthswe. 17 ann. 2,969,610,317

37U: 75,535,119,398

6  Wne.l anv.ann. 23,274,619,941
Hne.2 aau.ann. 22,559,571,291
fhansramansun Tas@enaann. 4,657,307,503
NUATIVTOBUAAAY. AN, 272,577,050
fhensrduavutnsng. 3 ann. 2,500,940,003
fheasrduavutnsng. 4 ann. 3,796,823,318
Fheasrduavutnsng. s ann. 3,307,933,043
theasandumvutisne. 6 ann. 4,467,114,998

fhensdvaumuuinsna. 7 ann. 2,166,355,944
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iAo amuiinseildes yamiudnduum
6 fheasnaumvuinsna. 8 ann. 1,449,445,605
theasndumvutisne. 9 ann. 1,719,931,551
theasndumundsne. 11 ann. 3,639,225,578
theasdumuntisne. 13 ann. 2,582,792,412
theasrdumuntnsne. 15 ann. 1,515,410,856
theasindumuntsne. 16 ann. 2,574,016,818
theasndumuutsne. 17 ann. 3,309,654,076

3734: 83,793,719,987

7 Wne.l anv.ann. 24,095,862,797
Hne.2 aau.ann. 22,782,534,064
thensranansaant Tnsideuaeann. 5,347,805,084
NUATIVTOEUAAAY. AN, 254,697,821
theasandumvutisne. 3 ann. 2,169,858,912
theasandumvutiswe. 4 ann. 3,504,248,957
fhensrvduavutnsng. s ann. 3,275,988,745
Fhansvduavutnsng. 6 ann. 3,382,837,559
theasandumvutiswe. 7 ann. 1,909,196,729
fhansraduarvutnsng. 8 ann. 1,530,642,015
fhensrvduavutnsng. 9 ann. 2,112,834,015
fhensrvaumandiswe. 11 ann. 3.408,675,019
fhensrvaumandnswe. 13 ann. 2,841,140,580
fhensrvaumandnswe. 15 ann. 2,045,547,502
fhensrvaumauntnswe. 16 ann. 1,639,602,572

fhensrvaumaundswe. 17 ann. 3,645,550,677
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iAo amuiinseildes yamiudnduum
7 59%: 83,947,023,048
8 Wna.l anv.ann. 29,028,956,031
Hne.2 aau.ann. 23,165,568,934
fheasranansaait Tnsideuaann. 3,959,696,249
NUATIVTOEUAAAY. AN, 327,853,836
theasa@umatisna. 3 ann. 2,460,070,746
theasadumuutisna. 4 ann. 3,530,133,386
theasandumvutisne. s ann. 3,220,161,322
theasandumuutisne. 6 ann. 3,311,660,723
theasdumuutiswe. 7 ann. 2,306,513,202
theasndumuutisne. 8 ann. 1,365,074,297
theasandumuutisne. 9 ann. 1,451,061,331
fheasndumuutswe. 11 ann. 3,576,819,665
fheasrvdumvutnsng. 13 ann. 3,361,412,504
fheasrndumvutnsng. 15 ann. 3,636,903,354
fheasrndumvutnsng. 16 ann. 2,469,786,129
Fheasdumvutswe. 17 ann. 3,228,042,499

374:90,399,714,208

9 dna.l aav.ann. 28,770,083,853
Hne.2 dav.ann. 21,386,341,558
fhansramdnsam las@onaann. 4,819,130,614
NUATIVIDIUATAY. ANN. 266,795,528
fhensdvaumuuinsna. 3 ann. 2.267,621,862

fhensdvaumuuinIna. 4 ann. 3.291,188,655




MI1INUINA 2 (AD)

iAo amuiinseildes yamiudnduum
9 fgasrdumvmisng. 5 ann. 2,665,483,588
theasa@umuutisna. 6 ann. 3,581,389,364
theasa@umvutisna. 7 ann. 1,745,981,444
theasa@umuutisna. 8 ann. 1,551,169,159
theasa@umvtisna. 9 ann. 1,742,341,553
fheasa@umatisna. 11 ann. 3,072,671,573
fheasa@umuutisna. 13 ann. 3,448,572,672
theasdndumutswe. 15 ann. 3,699,603,475
theasddumutnswe. 16 ann. 2,723,593,561
theasddumuntnswe. 17 ann. 2,910,704,960

37U: 87,942,673,419

10 Wne.l dav.ann. 25,857,463,580
Hne.2 aau.ann. 22,325,195,853
thaasramansunil Tas@enaann. 4,184,600,981
NUATIVTOBUATAY. AN, 276,882,444
Fhensraduavutnsng. 3 ann. 2,105,300,379
Fhensrvduavutnsng. 4 ann. 2,916,717,535
Fheasraduarvutnsng. s ann. 3,541,833,157
fhensvduavutnsng. 6 ann. 2,384,670,069
fhensdvaumuutnsna. 7 ann. 1,550,222,693
fhensdvaumuutnIna. 8 ann. 1,946,594,777
fhensaumuutnIna. 9 ann. 1,591,599,090
fhensrvaumandiswe. 11 ann. 2,997,958,847

fhensrvaumaundnswe. 13 ann. 3,087,981,829
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A = '
eoH aouiinsvilass

yamiudnduum

10 dheasraumangwe. 15 ann.

3,304,979,378

' a Y 9
N18@53%ﬁu€5]15111l61115wa. 16 dnn.

2,826,859,506

' a Y 9
N18@53%ﬁUﬂ1ﬂ11lﬂ115Wﬁ. 17 eNn.

3,061,376,967

374: 83,960,237,085

FINNIHUA: 830,091,297,998

Nu1: NINFANINT, 2553
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A1519WUINN 3 ESTIMATED FOREIGN FLAG CONTAINERSHIP COSTS, ITF APPROVED

- OPEN REGISTRY -7 YEARS OLD - DIESEL SHIP

(FY1999 PRICE LEVELS) (In this study)
TEU 600 600
DWT 9,000 9,000
Annual Capital Cost 1,834,759 2,459,311
Crew Cost 701,135 939,801
Lubes & Stores 229,401 307,489
Maintenance & Repair 483,084 647,526
Insurance 314,233 421,198
Administration 101,053 135,451
Fixed Annual Op Cost 1,828,906 2,451,466
Total Annual Fixed Cost 3,663,665 4,910,777
Total Daily Fixed Cost 10,468 14,031
Daily Fuel Cost at Sea 2,255 9,088
Daily Fuel Cost in Port 384 1,548
Daily Total Cost at Sea 12,722 23119
Daily Total Cost in Port 10,852 15579
Hourly Total Cost at Sea 530 963
Hourly Total Cost in Port 452 649

11: The U.S. Army Corps of Engineers
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