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Design for Sequential Control System Using Petri Nets with Hierarchical Expression( 1)
- Division of Petri Nets Based on SFC
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Abstract

Modeling a discrete event system such as a sequential control system is difficult
compared with a continuous system. Petri nets have been introduced as an analyzing and
design tool for the discrete systems. One of the problems in its applications is that the
model can not be analyzed easily in the case of large scale or complicated systems because
of increase of the number of components of the system. To overcome this problem, some
methods for dividing or reducing Petri nets have been suggested. In this paper, an
approach for a hierarchical expression of Petri nets based on Sequential Function
Chart(SFC) is proposed. A measuring tank system will be described as a typical kind of
discrete systems. The system is modeled by sub Petri nets based on SFC in order to
analyze and visualize efficiently about the dynamic behaviors of the system. Some
numerical simulations using state equations are performed to prove the validity of the
proposed method.
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Table 1 Component of measuring tank system

Component Module State
controlled object | tank(liquid level) 3
operator operator 2
controller PLC 7
actuator valvel, valve2 2
detector level switchl, 2 2
operating device | push button switch | 2
monitoring device | lamp 2

Table 2 The meaning of each step

step state / action
0 waiting (initial)
1 charge start
2 measuring
3 finish of measuring
4 discharge start
5 discharging
6 finish of discharging

lamp

R| valve 2

(b) Concrete level

(a) Macro level

Fig. 4 SFC of the measuring tank system
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Table 3 The meaning of each place

Place State Place State
vll | valve 1 open z12 | H level
v10 | valve 1 close z11 [ N level
V21 | valve 2 open zZIO | L level
v20 | valve 2 close D11 | Lsl on

L1 |lamp 1 on D10 | Lsl off

1O |lamp 1 off D21 | Ls2 on

P1 | PBS on D20 | Ls2 off

PO | PBS off
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