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Modeling and Analysis of Production Systems
Based on the Petri Net

QIN Jiangtao
(Business School , University of Shanghai for Science and Technology . Shanghai 200093 , China)

Abstract: Aiming at the option of production management model and the solution of problems such
as the small scale of Petri net modeling, etc. , according to the principle of production logistics
control, basing on the modular modeling of the basic manufacture unit, as well as applying the
modular and hierarchical techniques, the Petri net production management models of push type, pull
type,etc. were built. Then the parametric technology was used to make improvement in the model,
and the design of a color set of the colored Petri net was made with the application of the IDEF1X
method (icam definition methods, data modeling method in IDEF series analysis method) to make
up the shortcomings of Petri net modeling. The Petri model for a large scale complex production
system with a stronger universality was established through the integrated application of these
methods. At last, the performance of the production system is analyzed by the Petri net model’ s
simulation and the statistical calculation of the data collected in the simulation process. The

correctness and universality of the above modeling methods were tested and verified. The method
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can serve as an effective tool for manufacturing enterprises in choosing production models.

Keywords: Petri net; production system modeling; performance analysis; modularized ;

IDEF1X; simulation
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Fig.1 Petri net model of a basic manufacturing unit
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Tab.1 Explanation of places and transitions in Fig.1

£ PRI E X AT I RFEE XL
Jobs RN T T Start HEANT.
Idle PLgRAt T2 WARE | Stop ST
Busy ML F TR | Break Hh B
Failure ﬂ%iéﬁ?ﬁ%ﬁ% Repair Plesdiefs
Parts SE LIRS || Generate 7= AR LA
Problem PLAR b
ProblemCount  AJL#F#L B 14K
NextP T —AHLAS

1 Process |

2 HIERTHESL Petri M4EE
Fig.2 Modularization Petri net model

of the basic manufacturing unit
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Fig.3 Abstract Petri net model of the basic manufacturing unit
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Fig.4 Petri net model of the pushing-type production management
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Fig.5 Petri net model of the pulling-type production management
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Fig.6 Improved Petri net model of the pushing-type production management
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Fig.7 Parameterized Petri net model of the pushing-type production management
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Fig.8 Parameterized Petri net model of the pulling-type production management
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colset Machine = INT;
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Fig.9 Correspondence relationship of the IDEF1X model and Petri net model
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Fig.10 Petri net model of the production system
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Tab.3 Processing time
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Tab.4 Simulation result without mechnical failure (confidence interval 90% )

BRI PS4 A ] o 2 R PR SE R (R Tk
#E3 (push) 130.929 069 + 8. 860 852 0.026 131 £0.000 174 2 740.143 541 +145.688 717 0.529 025 +0.003 868
Fr2 (pulD 39.924 105+0.011 921 0.026 137 £0.000 213 1482.005 770 £10.991 444 0.483 492%0.002 057
CONWIP 24.397 347 £0.087 589 0.022 983 £0.000 112 997.253 375 +7.293 989 0.469 264 +0.001 855
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Tab.5 Simulation result in the case of mechnical failure (confidence interval 90% )

GRS P HAE il 2 AR PR ] PR
#2X (push) 175.380 688+ 8.042 424 0.022 773 +0.000 214 3391.014 539 +115.453 117 0.487 447+0.004 186
FixL (pulD 39.903 454 +0.006 162 0.022 749 £0.000 269 1702.292 294+19.948 090 0.423 469 +0.004 488
CONWIP 24.585 390 + 0.008 363 0.020 228 £0.000 130 1149.703 470 £ 8.330 346 0.408 692 +0.003 082
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