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A Study on Middle and Small Warehouse
Automation Application

Jongwon, Park

Department of Logistics Engineering
Graduate School of Korea Maritime University

Abstract

Storage activity is traditionally one of the representative activities of logistics. It is an
activity to create utility by adjusting the temporal distance at the connection point of the
distribution network. Companies need an automated storage system that can store and
process a wide variety of products on a large scale, faster, and at less cost. In this paper,
we have created scenarios based on the types of automated equipment and facilities that
can be introduced into storage warehouses of medium and small size among storage
warehouses, and the matters to be considered when introducing them. Scenarios include
automation equipment, the number of equipment injected, and the level of automation. Since
there is a difference between the operation and the operation mode of the automation
equipment, the model is divided into the simulation model and the change is applied to the
model so that the reality is reflected in the model. It is designed to allocate the position to
the simulation model so that the storage position of the actual cargo object is assigned while
giving the difference between the goods receipt and the goods issue, and as the kinds of
cargo to be processed are small and small. In order to verify the effectiveness of the
automation introduction, a simulation experiment was conducted. Scenarios were created to
compare before and after the introduction, and scenarios for experiment on the effect of
introducing the automatic equipment were considered considering equipment introduction,
equipment combination, and introduction cost.

KEY WORDS: Warehouse Automation, Simulation, Automated Storage
Equipment, Automated Storage and Retrieval System
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Table. 1 Aj1e] 8] F0]

(591 Aol A, %)
u A g Al

T aumn | wme| aA | AzY | same | e | o
2001 739 8,085 8,824 7,406 1,765 9,172 | 17,996
2002 792 7,968 8,760 6,563 2,066 8,630 | 17,390
2003 904 5,435 6,340 6,838 1,653 8,490 | 14,830
2004 909 5,925 6,834 6,786 1,436 8,222 | 15,056
2005 918 6,139 7,057 7,153 2,123 9,275 | 16,332
2006 915 6,099 7,014 8,046 2,420 10,465 | 17,479
2007 1,015 6,786 7,801 9,322 3,486 12,808 | 20,609
2008 1,381 9,325 10,706 | 13,166 4,232 17,397 | 28,104
2009 1,295 9,312 10,607 | 11,862 3,841 15,703 | 26,310
2010 1,525 11,260 | 12,785 | 12,950 3,997 16,947 | 29,732
2011 1,643 15,297 | 16,940 | 13,708 3,250 16,958 | 33,898
2012 1,642 14,892 | 16,533 | 12,581 3,292 15,873 | 32,407
2013 1,810 16,566 | 18,377 | 11,126 3,131 14,256 | 32,633
2014 2,037 18,668 | 20,705 | 10,586 3,032 13,618 | 34,323
om3 HE 8.11 6.65 6.78 2.79 4.25 3.09 5.09

SdE | AA 5.24 3.82 SACE) 0.06 1.48 0.35 2.3
Ay HE 12.52 12.69 12.67 -4.85 -3.15 -4.48 5.18
ZdE | AA 3.12 3.28 3.26 -12.8 -11.23 | -12.45 -3.6
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of A AAE R, large size2] F-¢ 1.5~3.1% HE=Z zo]7} YEFSETH

Jorge Riera-Ledesma <] 1%-2 DTSPMS A &|Z2-2 $I3] branch-and-cut
algorithm(BC), branch-and-price algorithm(BP), branch-and-price-and-cut
algorithm(BPCO)¢] 37}A] ¢1ElE E@S A¢kal o™, small number of vehicle
o] 7§-ol+= BC7F &E&F oA %t vehicleZfs=7} Z71gkol] wiel BP¢} BPC &l

9ol £22YL FHsA

ol

Juan Antonio Sicilia ¢ 3%(2016)<2 Rich Vehicle Routing Problem(RVRP)E
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5
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59
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9k, 2,000~5,000"] 5, 5,000~10,0007] 5F, 10,0000] 2]

a2 PR AR}

HEE o AgEE FESHL YT
Table. 5 A= 2 YA} &y g ¥
ARA] X=(a) BABGAA|(b) H|5(b/a)
AEEN 3,301 92 2.79%
A
HASH | 25,876,656.58 | 4,221,252.26 16.31%
AT 498 11 2.21%
1,000~2,0000] 2t
HA A 519,427.33 15,585.87 3.00%
TS 1,068 18 1.69%
2.,000~5,0000] 2t
o A 3H7] 1,961,734.23 59,827.57 3.05%
bl HASH | 2,612,845.95 62,160.33 2.38%
AT 1,053 51 4.84%
10,0000] A}
HASH | 20,782,649.07 | 4,083,678.49 19.65%
BAAE FAFE Zad vla) 7Ry Furt B2 HEFS xAeH A
X 2% FHao] o Hl3] WHo] Yt Table. 5& EH FAAY &
& 9] vHlEe A 2d HlE] WA vHlFS glom 53] Fare] W3Hol
52 Aaso] xA|sh= WA vlFo] Ao vHlE] =& Ao= BRIt

ol o] HlFE A
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Table. 7 EA10] 25 AH| - XA}
37 AEF 4y
VNA(Very Narrow Aisle
Ea( 7 ) w5t 5191805 alm Tbs
- ¥l Fho 3upsE AFOl yli
(8523 DA R e e
o oA =AAo] S A5 7hs
(Order Picker) AARPL AR o Ay AS 7t
Z1go]1d A]=L_ xFolxlz]o] A mac
Aol FE 2 AE ol Ha_o AR AnEy
(spreader) AF=t
OAEQN LIS AIF| S0 Mk
Arol = A|A|A} OIE “ A s e
. Ad20l5 MAl 5 4ol7t 1 ghzof A
i (Side Reach) =
R AR i

2 EHF KA}
(Straddle Forklift)

AR 291 ~ERS o(straddle
arm)ol] ©J3] Atxle] oy 9]
w7} % ofeEa]A Atolo] 9]
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g3 a4 A 59
uieto] Hehsta AbstRp AbQjo] A2 Ao A
ey A8 ZFstxE 1,800mm~4,000mm
o Abskal AL AE F= SYUAloz st QlFo | 5HE 250kg~900kg
2 5% de
o 2yt 9 AxjAlof] ARR-
Colalme Abskal AL AE e SYAloz st Q2o | AFshal 400mn~2,500mm
TS gz mg 5% 300kg
st SAZIAG A4 59 AA Al Hlo]29] %o] | Astat 1,100mn~2,500mn
- Y 313 230kg
JooElE | S50 IAT 234 AGAPE pAA0 =2 olF | 5H5 15,00kg~3,500kg
EIEEY | SFFo YA 254 ALAF €559 olF 5}%-1,500kg~3,500kg
E4 FYE 25 9 oY Ji9 EHUY 28] |
Aolxt > Y= o8] 7le] Ede ] $1252,000kg~8.000kg
AL
FULERL | 2] YA 44 AARPL B45te olE 5}%-1,500kg~2,000kg
CHRF Aoz Hxj A o]
3] L Pall
e MEFE = BRAT FLE
Aoz Hxj & o]F
olzme go]29] o]2 Z£Asto =23 Al AAY AFSERE 280mm~5,500mn
o AHES olSsted F2 AR 5}%-230kg~2,000kg
07| £ SUamEdNT 23 _
ZHolY fﬂ 1= HAESLE 5 5}12170kg~500kg
oElE Egjo] glE oA 2 AR
o]% 7Hssh Aol 7152 MRl 2HAH
SEOE ] _r 9] _1 254 5151.000kg
AHRSHA] obS @ mfjo] BH i
Z7=0]
o SR 7]1E Ao 223 YE & Qs | 100mm~1.800mm
o ArS TEol St A ‘ ‘
5}213,000kg~15,000kg
ZIYRE BlE] F FHOIA AMRSH] £olgt | A4 120mn~1,500mn
QrjmH A 235 FAof] Sof AJAPL 2 ARE | AF5HAE3,000mn~9,300mn
oA & 7t 512900kg~2,000kg
VNAE 2] e §2 E20 Qe 135 YA 22 =HA L A | 45HA6,000mm~9,000mn
g 7ts 5121,000kg~5,400kg
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