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Rescheduling of Production System Under Interference of Emergency Order

HUANG Peng-peng,ZHAO Chun and GUO Yu

College of Mechanical and Electrical Engineering,Jiangxi University of Science and Technology,Ganzhou,Jiangxi 341000, China
Abstract The rescheduling of all orders is investigated after the insertion of emergency order into the mixed-flow production sys-
tem. First,according to the product’s technology and equipments used,the similarity between the emergency order and the origi-
nal virtual cells is calculated. Similar rush orders are then inserted into existing cells and the production resource scheduling
scheme is adjusted to prioritise the production of rush orders. In order to reduce the impact of rescheduling on the production sys-
tem and take into account the efficiency and stability of production,a mathematical model is constructed with the goal of minimi-
zing the total process time and product sequence disturbance for all task orders,and a genetic-ant colony algorithm is designed to
solve the problem with the positive feedback of the ant colony algorithm after finding a better solution by the genetic algorithm.
Finally,an example is substituted into the constructed model and solved with the help of MATLAB programming. The results
show that the method could optimize the allocation of production resources for rescheduling and ensure the efficiency and stability

of enterprise production.

Keywords Emergency order,Rescheduling, Virtual cells, Genetic-ant colony algorithm
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Table 1 Process of ordered product and its corresponding production equipment

Product Family Equipment group M
serial Number of ~
. . Processl Process2 Process3 Process4 Process5 Process6
number production/ piece
»1 720 2 3 7 9 11 14
p2 430 2 — 7 9 11 14
virtual cell 1
»3 450 — — 7 9 11 14
6 350 — 3 7 9 11 14
P4 530 8 — 10 12 — 13
virtual cell 2 »5 200 — 8 — 12 — 13
»7 1000 10 — — 12 — 13
»8 750 1 1 — — — —
virtual cell 3 19 600 1 4 — — — —
»10 1200 1 4 — — 5 6

2 WOTIT =G4S T AR F= i)

Table 2 Production time of each process of ordered product

Product Family Equipment group M
serial Number of _
. . Processl Process?2 Process3 Process4 Process5 Process6
number production/ piece
pl 720 75 20 25 70 9 25
virtual cell 1 p2 430 75 — 25 67 6 25
»3 150 - — 24 72 7 24
»6 350 — 21 31 72 6 26
p4 530 68 — 7 34 - 27
virtual cell 2 p5 200 — 72 — 36 — 18
p7 1000 7 — — 32 — 25
»8 750 77 24 — — — —
virtual cell 3 »9 600 78 18 — — — -
»10 1200 75 21 — — 24 27
#3 2MITHRMTER FA AT SR AG HE 1L T0 04 AH (DL
Table 3 Processing information for emergency order Table 4 Similarity between emergency order and initial virtual cells
Number of  Number of Arrival Process path Corresponding S, cl 2 c3
emergency production time equipment and processing jl 0.199 0.122 0.097
order /piece /h time/ s j2 0. 400 0.281 0.209
Jjl 260 8 MI15(69)-M16(14)-M17(28) 73 0.119 0.356 0.226
i2 120 15 M2(77)-M7(26)-M9(67)-M11(6)-
MI13(26) G5 AT EE I SL 0=0.3424.S, > ¢ W ZAfFIT 5 5
i3 870 10 M12(29)-M13(25) . B
BRI AIF.S, <g WU%%*@@%‘ﬁ@%uﬁiniiﬁFﬁ 1
4.2 RETHIENG RS TEE VTR B L B 1R 4 E AR TR 2

EOG BT AR MEZ M AOE SR R A TR S R BUASC 1 AR .53 SRIAOT 2 P AR, T ROT 1 M 2
BIR L 2y = 0. 572 95, = 0. 427 1, FU, MR8 2 3 B AH A B AR 7 R A SERT R UL AT 1,2 M SR R, & JF
BE.ank 4 Fr5. Ja BRI 5 B3,
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Table 5 Reconfigured virtualcells
Cell scheduled order Equipment group
1 pl p2 p3 p6 j2 m2 m3 m7 m9 mll ml4
2 p4 p5 p7 53 m8 m10 m12 ml13
3 P8 p9 pl0 ml m4d m5 m6
4 jl ml5 m16 ml7
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Table 6 Comparison of rescheduling scheme and existing scheme

Completion time Total Disturbance
of emergency completion index o process
orders/ h time/h sequence
Rescheduling
23.7 57.7 1
plan
Existing
29.3 65.1 1.19

scheduling plan
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