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Abstract

This paper has proposed the modelling by simulation in order to evaluate the
performance of process through discrete event simulation using SIMAN language in flexible
manufacturing systems. )

The production system is assumed to be a job shop type of system under the batch
production of discrete products.

In this paper, the input data is the workstation(process) time, the number of
workstation(process), a probability distribution, the number of simulation runs. Also,
transient period is considered.

In the case study, this paper deals with three products in real flexible manufacturing
systems.

Finally, a number of simulation runs were executed under different experimental
conditions to obtain preliminary statistics on the following performance measures: operating
rate of facility and average system operating rate, fransient period, central processing unit,
average system throughput, and average waiting time in queues.
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a2z 2 dAFdAE od i Atz FARMAANA SIMAN AdAE ol &3
ol2ty Al RYMYE F39 FAHY FIYTE AAY A AEF 5 e AEHA
2¥L Agste Holdh
A EY ol Ao B 7€ AFTEE Choi et al[9]2 5789 24, 7709 2AAA, 3749 AF
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3. AAAT

2 s BA At gA st A Mo o]& 8o A FAHY FYEE Hrer]) Hatd
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wetr] 9 714 FMSY BAAAE Bt A&3olxn $EHCE My My 71FES &
AANY F A=k old diF AR HE FHAHA AFE dlu Aot

Eg, Abele] AL gyl 2FE 23 Yyadel d2Zm Av|e HEH & o
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2 FolMe dEARE dF A8E AR 3o FF4, FEFR2I) 1td THAY ¢

8 A4 42T &9 AHE YRR ol &t

g2ta FAAZLE HAE JEAER AEYolA RS s A& TAYF @2 A
Z A3 E EMsd gd&y 2. 4 AF9 v 1500802 AR, F £3
AZHe 8AIZE A S 71For oF 24U0] AoHE FEE F /IFALE HA3F, MeE
AT 486 #H FE 9} SIMAN Version 3.0& 7tA 3 0|4ty Al EAEE APsct.
<E 31> AF Adl Ui dule] HF HEE €9 2

SIMAN IV - License #3210476

Ajou University
Summary for Replication 1 of 1

¢

Project: Job Shop Line Run execution date : 7/30/1997
Analyst: IE Model revision date: 7/30/1997
Replication ended at time : 11500.0
TALLY VARIABLES

Identifier Average Variation Minimum Maximum Observations
FlowTime 765.36 40711 267.30 1297.3 172

DISCRETE-CHANGE VARIABLES
Identifier Average Variation Minimum Maximum Final Value
PRESS Queue 2.7269 58367  .00000 5.0000 5.0000
OXY1 Queue 00327 17.447 .00000 1.0000 .00000
DRY1 Queue 6.8833 73833 .00000 17.000 17.000
DRY2 Queue 52457  1.2963 .00000 3.0000 .00000
ASSEM Queue 02142  6.7597 .00000 1.0000 .00000
PRESS OPER.RATE 99.543 06775 .00000 100.00 100.00
0OXY1 OPER.RATE 71.183 63627  .00000 100.00 .00000

DRY1 OPER.RATE 99.070 09630  .00000 100.00 100.00
DRY2 OPER.RATE 96.666 18573 .00000 100.00 100.00
ASSEM OPER.RATE 83165 36639 .00000 100.00 100.00

AVERAGERATE 90.925 14513 .00000 100.00 80.000
COUNTERS
Identifier Count  Limit
JobsDone 172 Infinite

Run Time: 1500 min(s) 2 sec(s)
Simulation run complete.
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SIMAN IV - License #9210476
Ajou University
Summary for Replication 1 of 1

Project: Job Shop Line Run execution date : 7/30/1997
Analyst: IE Model revision date: 7/30/1997
Replication ended at time : 11500.0
TALLY VARIABLES
Identifier Average Variation Minimum Maximum Observations
FlowTime 811.23 40117 24054 1409.8 170
DISCRETE-CHANGE VARIABLES
Identifier Average Variation Minimum Maximum Final Value
PRESS Queue 02245 6.5982 .00000 1.0000 .00000
OXY1 Queue 40376E-03 49.757 00000 1.0000 .00000
DRY! Queue 10.989 60339 .00000 23.000 22.000
DRY2 Queue 30177 1.5693 .00000 2.0000 1.0000
ASSEM Queue 06347 3.8413 .00000 1.0000 00000
PRESS OPER.RATE 85508 41168  .00000 100.00 100.00
OXY1 OPER.RATE 57.163 86566  .00000 100.00 100.00
DRY1 OPER.RATE 99.234 08786  .00000 100.00 100.00
DRY2 OPER.RATE 95.928 20604 .00000 100.00 100.00
ASSEM OPER.RATE 91.221 31022 .00000 100.00 100.00
AVERAGERATE 85.811 15682 .00000 100.00 100.00
COUNTERS
Identifier Count  Limit
JobsDone 170 Infinite

Run Time: 1500 min(s) 2 sec(s)
Simulation run complete.
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SIMAN IV - License #9210476
Ajou University
Summary for Replication 1 of 1

Project: Job Shop Line Run execution date : 7/30/1997
Analyst: IE Model revision date: 7/30/1997
Replication ended at time 1 11500.0
TALLY VARIABLES

Identifier Average Variation Minimum Maximum  Observations

FlowTime 589.68 45958 134.50 1002.1 320

DISCRETE-CHANGE VARIABLES

Identifier Average Varation Minimum Maximum Final Value
PRESS Queue 57119 1.3239 .00000 3.0000 .00000
OXY1 Queue 68200 1.5264 .00000 4.0000 1.0000
DRY1 Queue O8716E-03 31.812 .00000 1.0000 .00000
DRY2 Queue 21194 1.9494 .00000 2.0000 1.0000
ASSEM Queue 14.780 64492 00000 31.000 31.000
PRESS OPERRATE 94738 23568 00000 100.00 100.00
OXY1 OPER.RATE 95.053 22813  .00000 100.00 100.00
DRY! OPER.RATE 45957 1.0844 .00000 100.00 .00000
DRY2 OPER.RATE 89.905 33509 .00000 100.00 100.00
ASSEM OPER.RATE 99.026 09916  .00000 100.00 100.00
AVERAGERATE 84.936 14302 .00000 100.00 80.000

COUNTERS
Identifier Count Limit
JobsDone 320 Infinite

Run Time: 1500 min(s) 3 sec(s)
Simulation run complete.
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e FostE Bdo] ¥ a822 B =RME FMSE E¢4AA 8 £79 AFEL A
Aste A A FATE HUHE7] Y3ty AAY JHgA AgHed EEE F WIS
FYPZE HYriste TAE GFJd =%, AHNATE 59 AuE A" Ao Ayl 4%
AEEZ Yrtdle Aol B3Ee HYd. T3, E =FdMEe JI&e wylos FAHY +3
TE Hrtste AHeA €93le v && ALSSEA 2o FAAMFHoln AAHA #e 47
A% o] AL A EH A 2HE MNEsATt. wekA 689 Hig2 T FYPEE H
7bete del B A7 848 4 AL Aold.

23 A7 HAZE GFEES At Aue 1FE B4 duje 2&FHA TAS #Y
£ 313 TPM(Total Productive Maintenance) 2T Egjojo] sjute] & FHTL
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