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Shuttle-Based Storage/Retrieval System (SBS/RS) is relatively new to industry. The system is in the category of Automated
Storage/Retrieval System (AS/RS), but it is different in that the SBS/RS uses shuttles as Storage/Retrieval (SR) machine instead
using a stacker crane. The shuttles are assigned to each tier on multi-tier system and operated for pick-up or drop-off order.

Since the system can handle multiple orders simultaneously, it can provide much higher throughput than that of general AS/RS

with single stocker crane. Thus, this new system is well fit to recent tendency of increasing small quantity batch production

and orders. One of the drawback of this system is that it needs a lot of investment to set up. The efficient operation of the

system would be one of the critical matters to increase economic efficiency of capital investment. In this study, we focused

on the dwell point policy for shuttles to find efficient way of operating the system. There are four basic policies for the dwell

point and we had simulation-based experiment for two different scenarios based on the speed of the shuttle and inter-arrival

time of the loads coming to the system combined with four different policies. As it was mentioned above, this SBS/RS relatively

new to the field and there is no such experiment shown on previous research and the study of dwell point policy for this SBS/RS

could provide the direct comparison of each policy with different hardware specification; the capability of the system. The policy

that achieves most efficient operation among the given environment is proposed and the usability of the system is discussed.
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<Figure 1> SBS/RS Structure
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<Figure 7> AutoMod® Simulation Display
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<Table 2> Result of Scenario 1

load vehicle
shuttle lift
category
Thmgh 7. | 7. |Utilization| Parking | Delivery [Retrieval %‘;r}f’ Utilization | Parking | Delivery Retrieval %‘;r}f
(unit) (sec) | (sec) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
/0 point | 217.1 |1444.4|1924.6 | 0.7288 02711 | 0.3545 | 03521 | 0.0221 | 0.2344 0.7655 | 0.1178 | 0.0586 | 0.0579
Middle 2158 |1384.1 [ 1753.7 | 0.7684 0.2315 | 0.3538 | 0.3561 | 0.0583 | 0.2350 0.7649 | 0.1181 | 0.0585 | 0.0583
Stay 216.8 |1390.3 | 1774.6 | 0.7297 0.2703 | 0.3545 | 0.3752 0 0.2343 0.7656 | 0.1177 | 0.0586 | 0.0579
start 216.8 | 1455221053 | 0.7233 02767 | 0.3541 | 0.2291 | 0.1400 | 0.2325 0.7674 | 0.1169 | 0.0582 | 0.0574
<Table 3> Result of Scenario 2
load vehicle
shuttle lift
category L . ) . I . . .
Thmgh T ... | 1. |Utilization| Parking | Delivery |Retrieval %%r}(o Utilization | Parking | Delivery |Retrieval (f)(;r}(o
(unit) (sec) | (sec) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
/O point | 381.3 |1317.3 | 1653.0 | 0.7358 0.2641 | 0.3497 | 03607 | 0.0253 | 0.2507 0.7492 | 0.1266 | 0.0476 | 0.0764
Middle 379.9 | 1316.5| 16632 | 0.7434 0.2565 | 0.3491 | 0.3532 | 0.0410 | 0.1933 0.8066 | 0.0978 | 0.0474 | 0.0481
Stay 379.3 | 1322.5]1654.7 | 0.7188 0.2811 | 0.3487 | 0.3700 0 0.1924 0.8075 | 0.0975 | 0.0468 | 0.0480
start 391.2 | 1314.8 | 1677.7| 0.7526 0.2474 | 0.3497 | 0.2559 | 0.1468 | 0.1927 0.8072 | 0.0979 | 0.0471 | 0.0476
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