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Optimal scheduling and control of batch chemical processes
with Petri nets

ZHOU Jia-zhong, LUO Ji-liang!, ZHAN Yu-kun
(College of Information Science and Engineering, Huaqiao University, Xiamen Fujian 361021, China)

Abstract: A method based on Petri nets is proposed to schedule and control a batch chemical system. First, an opera-
tional process is modeled as a P-timed Petri net according to its recipe. Second, a net structure is introduced in the P-timed
Petri net to model a valve according to the topological structure of a batch chemical system. Consequently, a controlled
Petri net model is obtained for a batch chemical system. Finally, via the reachability tree of this controlled Petri net, a
method is proposed to calculate an optimal control strategy that makes the processing time shortest. Further, a control
matrix for valves is calculated based on the structure of the controlled Petri net. The proposed methods are illustrated by a
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typical batch system.
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Fig. 1 Conceptual diagram of batch chemical processes
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Table 1 Job recipes of batch chemical processes
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AFFREB SN REIMIRT] PATINTE
Ji1 V1,03 V2,V5 20 min
J1,2 vg V3,05 30 min
J1,3 V5,07 3,06 30 min
J1,4 V11 V5,V7,V13 40 min
J15 V13 V5,07 40 min
{1452
AR BE O FIFIIRTT PRI HATHNR
J21 v2 V1,04 30 min
J2)2 OF} V92,04 40 min
Ja3 V4,06 V2,07 40 min
Joa V10 V4,06,V12 50 min
Ja5 V12 V4,06 60 min
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Fig. 2 Petri net model of operations in J;
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Fig. 4 Petri net model of batch chemical processes
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Fig. 5 The reachability tree of batch chemical processes
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12 (1), ATAFE B FE Agxas FRIJCER a9, a2,

a23, a8, 43,9, A4 4, @46, 455, 45,7, 45,10, 46,11, A7,12,

t 2.4, Ovisy th,2,55 tf,1,4, Oviss th1,5, t£,2,506,1,5

IR B0 81S, S84 T IPAl:

= O = Oy OyoO0ye C = Cy, O N N —
51 v 92 v10vsOvs Cras 53 = Cug v agi3 M1, a2, a3, as 4, as e, aes, a7 A0, H 4R JC
84 = 0v,0vg, 55 = CvyCrgOv50v70vio, P RPN AT 0%, ML A, WA
S6 = Cy5Cy7 0y, S7 = Oyyy, S8 = Oy 3. P

MRIE IR 02D B2 B T S IR R Ags.
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EP AxxnT TG HEag, FO, KRB To, 76 BBy
El?élﬂ Ay n A1, TR o, 7B T BT IT
S G B AR WO P A L S 115 IR R, A
T SIARAL L SRS TFUR TAERS, voFT IF, HoAth
I19CH, Jo 1 FFLRHAT; 30 minf, 181 Juy, voFlugdT
TF, FAR BTGP, Jy o B T2 o T A6 4AAT S 50 min I,
0] [ Jug ¥T I, A 16 115G A1, Jy 2 T 46 44T 70 min
I, 1 1 Jog, v I, LA IR ] OCFH, Jo s T 4R AT,
110 minff, & [Jos, vr oo $T I, T A 18 77 OC 7,
J1.3, Jo AP URINAT; 140 minkf, &1 o 47 JF, HoAth
W 119K A1, J1 o FFURHAAT; 160 minth, 1] Jui2 ] F,
FoAl ] 2R AL, Jo, s T 4R 4AAT; 180 minitf, [ Jus
FTOF, FAb TR M, J1 s T AR T 220 min 5 AE55
S5, R PT AT IR ).

7 R4i(Conclusions)

ASCHE e AR AL TRGAT 1 I A,
SR G AR P 1% 2R 45 IR IS Petrd (R AR TR 1530 HE A KT
FEIZAT AT IA I, JF 43 2000 B2 Sk, e
AR ACA T S 5 W9 45 R {5 IS 4 HA 1 D48 ) 5
W, ISR G =30 A izl T, % B3 )kt
A T AR G DR I 1) g 25 Jig TR 75 PR AN S 12 1)
RO, AR SCARBE RS Hhofin N 458 e, AT DRk o A5
RIREATAE O, -4 HHoRH DY 1 U 52 5% s 42 o) S g,

B 2T H Fr.
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