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Improvement of Operation System for raising

productivity of Terminals’s stevedore using the Six-Sigma

Young-bok, An

Department of Logistics Engineering

Graduate School of Korea Maritime University

A bstract

Reforming operation system for improvement of unloading productivity by adopting
six-sigma. Since shipping companies pursue lowering cost and maximizing customers’
satisfaction, they regard reduction of operation hours as the main goal. At the same
time, they strive to find a port aligned with the goal to maximize their profit. From
this fact, container terminal operators make an effort to gain competitive advantages
by pursuing both satisfying requirement of shipping companies and improvement of
productivity. This paper draws a plan for reduction of ship berthing hours as one of
methods for improvement of productivity at container terminal. The plan based on the
six sigma method examines the problems that hinder the improvement of service rate
by considering closely every single step as follow; identification of problem, adopting
solution, analysis of results, reactive management. By referring to an example of D

container terminal, this study identifies problems and provides solutions.
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<E 46> 7| EA 2RI AH D

)

€ F A&"e] T/IC AR

== As-Is Case 1 Case 2 | Case 3 | Case 4 | Case 5 | Case 6
1 4.5234 4.5967 3.5518 2.3142 8.8948 3.5283 2.3255
2 4.2506 5.0362 3.4008 2.3888 8.9014 2.8706 2.2997
3 4.4053 4.6136 3.0560 2.3404 8.9161 3.6142 2.4985
4 3.9998 4.615 3.2054 2.5409 1.1105 3.1603 2.5094
5 4.2051 1.4935 1.1993 0.9841 1.2913 3.2816 2.3723
6 4.2936 1.4794 1.2692 1.1993 1.2223 1.827 2.4947
7 4.4398 1.3688 1.1408 1.143 1.2091 1.7447 2.3994
8 4.1952 1.4694 1.3613 1.1077 1.2319 1.8514 2.1081
9 4.4214 1.3049 1.3700 1.0515 1.2701 1.837 1.9896
10 42741 1.2877 1.3403 1.0502 1.2637 1.854 2.2259
11 4.0995 1.3336 1.2124 1.4448 1.2969 1.6368 1.9643
12 3.7569 1.585 1.1992 0.9781 1.1534 1.5184 2.1298
13 4.2244 3.0043 3.1272 2.449 1.0288 2.0622 1.5463
14 4.1053 4.732 3.5148 2.5531 8.5328 3.4231 2.6527
15 6.3305 1.5536 1.2369 1.0578 1.1728 1.8143 2214
16 4.9077 2.9899 4.7530 10.5872 | 4.6265 1.816 1.3737
17 5.4918 2.8836 4.5078 10.2712 | 4.0246 1.8934 1.5292
18 5.2096 1.1856 1.7089 1.8084 1.0212 1.4032 1.8931
19 4.9867 1.248 1.4370 1.7844 1.203 1.4787 1.775
20 5.1828 1.3607 1.5280 1.8149 1.0803 1.6152 1.813
21 4.7087 1.1464 1.5181 1.6991 1.0191 1.4334 1.6471
22 5.1855 1.2581 1.4039 1.8105 1.1887 1.5186 1.7281
23 6.0550 1.2819 1.4926 1.9805 1.2902 1.6561 1.8312
24 5.6749 1.2307 1.4759 1.7127 1.0814 1.2902 1.874
25 4.9456 1.2594 1.3870 1.1113 1.1372 1.5678 1.8337
26 4.8342 2.7905 4.4031 11.1533 4.5227 1.8744 1.6045
27 5.2950 2.9147 5.4132 2.5266 4.7607 2.0509 1.6223
28 5.2962 1.138 1.1060 1.3093 1.0926 2.0848 1.4654

S T 4.7607 2.2200 2.2614 2.6490 2.7337 2.0610 1.9900
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<% 4-7> A A aEo o] Al E# oA Ay}

Case HESY ()| MEE () A 3H(E)| ¥ ()| B (F)
Pl Case 1 6.1299 | 8.2155 | 9.0416 | 10.2702 | 8.4143
o:4, Case 2 6.3480 | 9.8656 | 8.9201 | 8.9242 | 8.5144
7 Case 3 6.5590 | 15.8275 | 8.8488 | 8.1321 | 9.8419
7] Case 4 5.9667 | 10.0294 | 8.8134 | 14.9234 | 9.9332
A Case 5 6.3578 | 7.3031 | 9.3096 | 8.8245 | 7.9488
< Case 6 6.6565 | 6.8236 | 9.7450 | 8.0614 | 7.8216

¥ U : Unloading(%3}), L : Loading(4 3}), TO : Take Out(¥F%), TI : Take In(¥H$})

<E 48> Gk Azgle] Astsh A1E Azwe Aol A

Case W ()| S (2)| A sH(E) | ¥ sh(E) (B T (£)

As-Is Model 9.8376 | 10.1518 | 12.2073 | 11.2754 | 10.8680

ﬁ Case 1 -3.7077 | -1.9363 | -3.1657 | -1.0052 | -2.4537
s Case 2 -3.4896 | -0.2862 | -3.2872 | -2.3512 | -2.3536
; Case 3 -3.2786 | 5.6757 | -3.3585 | -3.1433 | -1.0262
Al Case 4 -3.8709 | -0.1224 | -3.3939 |-11.2754| -0.9348
7F Case 5 -3.4798 | -2.8487 | -2.8977 | 3.648 | -2.9193
Case 6 -3.1811 | -3.3282 | -2.4626 | -2.4509 | -3.0464
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AAe RE AMGE A45n Aol AN Yol & A& BAY 2
&, 99F 947 BE dojd & gt 4RO HAR DA AHL HE Fo
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| \ | I |
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i | | | |
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By UCL=39.98
™
¥=32.43
30
LCL=24.87
207 T T ‘ \1 ! T ‘ T T | T |\ T | T T
1 57 113 169 2250281 w837 393 449 505 561
=7

<71¥ 43> NP by €9 I #g =
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