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Validation of storage operation rule and capacity
: Basic simulation for Automated Storage and Retrieval System operation
|FH 2 olg? AEH®
*D. K. Leel(imleedkl@snu.ac.kr),Y. J.Song', J. Y. Lee?, K. B. Lee? J. G Shin®

#olS2 !, HYF, 0

A gsta 289 etat,

SERREELES)

AAF R R gt A AE ATA

Key words : ASRS(Automated Storage and Retrieval Systems), Simulation, Operation

1. MB

_|>i

3L(ASRS, Automated Storage and Retrieval Systems)
559 w83t Fa +gnle A fdsiA
sgo] Bus) 2 A%, FEZA g A
A, #HE B J57F AAHR
ol Gobeh wak ol HA 9
%%EQ%WV1%°’>4&“ﬂHP%l%

ol o rlo
%é%mﬁ
o 2ol 7y I

i
i

ol
=
R

ngﬁw%m

o FE+H Xﬂ%

tlme)«] 7141 ©Fo]
7] FAH7E el =
ojell Tk &ALEe

[¢}

o el e Lead
F57] wgel, A5Fae x

ﬂlﬁhwl =5 gl

I
~

%% ;g._]—_y_,_ ;(}E;g—ﬁ }\]}\Eﬂﬂ]_
" Automatic Guided Vehlcle) 9 Aol F
Ao FAdHo] 1o, 3D A&

Axs s 2] Lo 92

AH|
py |

2. AAESEREL A

EF #Hae 3 (Assembling), 3 7(Packing),
(Sorting), Z1AK(Checking) 715 <33, %%«]
(Gathering)<} 8<%+ (Distribution)S At} A&
71E9 B5 Faol e Al~EI(ASRS) S 3}
o =M E%@OJ FiEFE EEITH X}ogv%ﬂ s
g FEFoEM A, AeE, s B AE S
YaL, fst 2 Fa, wES Aeshete] “/‘]ﬂ A arke] 7
7HsatAl skal, F§ Ajawe] gl Z% ko] 27}
Sroll whe} B skE Hrek dEa A JELO] Elkeiey
Atk lﬂib‘r AL Aoz "VL‘)ﬂ %l"ir OH"i

Py

A_L

=1
=

/\] < Eﬂ M

W= (Parameter)?! & Z(Aisle) 2]
2B A 20 (Stacker
i?ﬂ—x—] o g:] 7]. E7].

A of] A
T, #(Rack)®] =ol,
Crane, ©]3} S/C)e] A
3] 3t

a7

Table 1 Key factor of ASRS system analysis

Palletization Standardization of product packing, Decision of
pallet type and specification, Decision of product

lot-size

Stock plan, Capacity plan of each op.scenario,
Ratio of storage and retrieval.

Estimation of need area, maximum utilization
scenario of area

Daily/hourly in/output capacity plan,
Diverter/home-position plan

Detail scheduling of order-picking, General
material flow plan

Detailed process, material and data flow plan,
Synchronization of material-data flow
Aggregated investigation of ASRS system,
Investigation of system improvement, Plan of
addition facilities

Pallet capacity

Area capacity

In/Output capacity

Unit load/Order-
picking capacity
Data flow

Systems investigation
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Table 2 Implementation of Stacker Crane in Modeling

Virtual Stacker Crane

AGV Segment

AGV moving on a segment

Sub-resource attached to an AGV
Sub-resource attached to an AGV elevator
AGV moving on segment

Elevator sub-resource moving on an AGV
Forker sub-resource moving on an elevator
Assigned speed at AGV class level

Add or remove parts from sub-resource
Buffers(Racks) with stack point locations
Buffers(Conveyor) with stack point locations
Current part size loaded

Shifts for AGVs

Real Stacker Crane

S/C rail

Movement on rail

Z axis elevator

Y axis forking device

X axis traveling device
Elevator movement
Forking device movement
Traveling movement speed
Forking job movement
Stock in cell
Home-position

S/C max load size

S/C op. time during day

S/C failures AGV failures
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Table 3 Stacker crane event case in simulation model

Stacker Crane Controller Stacker Crane

PART AT DEC MOVE_AGV
AGV_REQUEST STOP_AGV
AGV_REACHING_DEC CONTINUE_MOVE
AGV_AT_DEC NEXT_MOVE
CMD_COMPLETED CHECK_PENDING
AGV_READY_TO_DEPART LOAD_AGV
AGV_LEAVING_DEC UNLOAD_AGV
PENDING_PART AT DEC WAIT_AGV

AGV_UNAVAILABLE
AGV_AVILABLE
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