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Abstract

A large scale automated material handling system (AMHS) is simulated using real
industrial input data to analyze its performance so that one can scrutinize the
critical factors that affect the AS/RS performance. The factors included in this study
are line balancing efficiency, the distance between machines, and cycle time of the
machines.

The performance of AS/RS is measured in terms of R/M utilities that are latter
used to classify the AS/RS structure into three types such as Good, Normal, and
Poor. Among the three factors considered in this study, the line balance efficiency
within each AS/RS is found as the most critical factor which statistically affect the
AS/RS performance.
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(% 1) AS/RSE EH|F=

AS/RS | Axl(tp) | B # of process Cycle Time (&) ZH7HEE(%) | shelfs | Hol(m)
A 20% 3 26 100
B(2) 100% 1 50 99.7
01 3 100% 1 20 98.4 56 95
D(3) 100% 1 51 99.7
E2) 60% 1 52 99.7
A2 100% 2 27.5 97.9
B 50% 1 45 93.1
C2) 100% 1 35 92.3
02 DA 40% 1 112 99.7 46 85
B 20% 3 53 100
F3) 20% 3 66.6 100
GO 20% 3 25 100
A2) 100% 1 56.5 92.3
B(2) 100% 1 35 92.3 -
03 cO 50% 1 45 931 35 85
D(2) 100% 1 28.5 88.2
AQ) 100% 1 47 100
B 33% 1 57 88.2
04 C(3) 100% 1 30 88.2 59 88
D) 40% 1 90 88.2
A(2) 100% 2 30 98.4
05 B 100% 2 27.5 97.9 19 64
C(2) 100% 1 40.5 100
DM 20% 1 26 100
AQ) T75% 1 60 98.4
B T5% 1 55 97.9
06 C2) 50% 1 18.75 100 51 93
D(2) 50% 1 79.5 100
E(5) 50% 1 80 100
A(2) 100% 1 45 95.9
BQ) 20% 2 11.8 100
c 20% 2 11.8 100
D(2) 20% 2 90 100
o7 EQ | 20% 2 25 100 19 o
FQ 20% 2 53 100
G(2) 100% 1 45 95.9
H(2) 100% 1 45 95.9
A 100% 1 55 97.9
08 B(2) 60% 1 45 88.2 58 100
A2) 100% 1 45 95.9
B(2) 100% 1 45 95.9
c@ 20% 2 11.8 100
09 D) 20% 2 11.8 100 82 107
EQ) 20% 2 25 100
FQ 20% 2 100 100
G 20% 2 53 100
A 50% 1 8.3 100
B©2) 50% 1 158.2 100
10 C(5) 50% 1 80 100 50 62
D(3) 50% 1 80 100
E4) 50% 1 53 100
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Source DF SS MS F P
type 2 0.0063508 0.0031754 49,87 0.000
Error 17 0.0010824 0.0000637
Total 19 0.0074332

Individual 95% Cls For Mean based on Pooled StDev

Level N Mean StDev
1 16 0.06044 0.00849
2 2 0.08850 0.00071
3 2 0.11600 0.00000

Pooled StDev = 0.00798
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70%

60% 560% 56.0% 56.0% 0% 0%
50% -
40% —
° 0% 0% 35.0%
30% 280% 290%
24,0% 250%
23.0%
20% 19.0% 4509 180%
10% |~ 9.0% 9.0%
30% I 40% l
0% i ]
55 3835888888838 885805%
B 6B B8 B8 b P EE3E B E 8888
2223388388888 ¢S822239 88283
(38 2) AS/RSH line 245
(H 4) AS/RS R8¢ 210l &MZ0| 5 SAHEA
Source DF SS MS F P
type 2 0.1926 0.0963 3.49 0.054
Error 17 0.4694 0.0276
Total 19 0.6620
Individual 95% Cls For Mean based on Pooled StDev
Level N Mean StDev
1 17 0.2641 0.1713
2 0.3500 0.0000
3 2 0.5900 0.0000

Pooled StDev = 0.1662
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(H 5) AS/RS {8lH 2555 EM0| i3t AI=
AS/RS FH|-EH|(Zl4) Htl-shelf(Zl4) HH|-EH|(%) ZH|-shelf(%)
1 8874 10309 46.3 53.7
2 11354 13519 45.6 54.4
3 5842 7996 42.2 57.8
4 4879 7505 39.4 60.6
5 8730 11278 43.6 56.4
6 7254 8487 46.1 53.9
7 10261 14867 40.8 59.2
8 2858 3541 447 55.3
9 7780 12057 39.2 60.8
10 6247 8425 42.6 57.4
(H 6) AS/RS f8Y E5sE0 st LA
Source DF SS MS F P
type 2 0.001734 0.000867 1.31 0.328
Error 7 0.004619 0.000660
Total 9 0.006353
Individual 95% Cls For Mean based on Pooled StDev
Level N Mean StDev
1 8 0.43588 0.02569
2 1 0.42600 0.00000
3 1 0.39200 0.00000
Pooled StDev = 0.02569
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Source DF SS MS F P
type 2 138.6 69.3 2.01 0.141
Error 71 24435 34.4
Total 73 2582.2

Individual 95% Cls For Mean based on Pooled StDev

Level N Mean StDev
1 58 11.276 6.069
2 9 7.556 6.064
3 7 8.571 2.878

Pooled StDev = 5.866
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(B 8) AS/RS R8H cycle time0]| thigt 2AHRAM
Source DF SS MS F P
type 2 5252 2626 0.51 0.602
Error 57 292270 5128
Total 59 297522

Individual 95% Cls For Mean based on Pooled StDev

Level N Mean StDev
1 48 68.73 77.31
2 5 52.28 37.91
3 7 41.66 30.59

Pooled StDev = 71.61
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