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Abstract

This characteristics of process industries are high capital intensity, relatively long and sequence-
dependent setup times, and extremely limited capacity resources. The lot sizing, sequencing and
limited capacity resources factors must be considered for production scheduling in these industries.

This paper presents a mixed integer programming model for production scheduling. The econo-
mic trade offs between capacitated lot sizing flow shop scheduling and sequence dependent setup
times also be compared with SMITH-DANIELS’s model. As a results, it is shown that this paper
has lower total cost, more efficient throughput than SMITH-DANIELS's model.
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3] odlAlE B =5 2wzl JOHNSONS| #Xoff ot 2wl Afofoff Alu]] FFA|2kzt gt 5 4 4bH
stoll A Abgek-g vl agtel. 2 xk&+ Table 1.3 3eh
(TO)
1% 1 2 3
5 1 2 1 2 1 2
FH 4 1.8 2.5 2.4 3.2 1.6 2.2
A 8] L
A1 0.15 0.15 0.25 0.25 0.18 0.18
TH2 0.25 0.28 0.35 0.39 0.23 0.26
7HEAI 7 -
A41:] 0.8 0.8 1.2 1.2 0.4 0.4
EAH2: 0.5 - 1.1 0.8 1.5 0.3 0.6
5 =27 )
241 1.1 1.1 1.0 1.0 1.0 1.0
A2 1.0 1.0 1.0 1.0 1.0 1.0
(FROM)
4w k4] 7k
A1 2§l 0 300 480
282 450 0 530
283! 600 600 0
A2 151 0 120 275
182 200 0 325
283 225 225 0
+48 15 400 800 1500 1350 1500 1200
25! 200 600 750 900 1000 1400
35 2000 1200 1510 1230 500 1750

Ad) 7h 853 172004 2L/ 5 R, TA
Hel 25 341100004 (A FF)

T2 1 650074 (kA F)
Al L 2F

Table 1. Description of test problem.
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ﬁ'——ild] 9] 73 %‘ GANTT CHART=E lal"‘i Figure lj!}- 7ELD}-_

Period 1) &4 1
PT PT |[ST PT PT ST PT PT
11 21 12 12 22 23 13 23
(400)] (8VV) (1500) (1350) (2500)  {(1500)
C111=960 Ci21=4180 Cy31=6690
PT11(400) =z , PT13(350)
\ [ {
IT vV 1T PT Jw IT PT T PT ST [#]PT
] 21 |3 12 922 23 | |23
(800) | (1500) (1350) (925)
C211=1840 C221=4260 C231=7200
Period 2) ¥4 1
PT ST PT PT ST PT PT -
23 32 12 22 21 11 21
(1100) (940) (1251) (2032) (600)
C132=44O C122=3669 C112=6225
T3 2 :
PT PT wliT| PT IT PT w| PT PT
13 23 3 12 22 231 21
(2150) (1675) |8 {940) (1251) =i (1390) | (600)
C22=1680 Ca22=5545 Cy12=17200
Period 3) &4 1
PT PT ST PT PT ST [PT{ PT
11 21 12 12 22 23 [131 23
(168)] (1200) (1320) (879) (400) (1750)
C113=1094 C123=14033 C,3:=5463
34 2
PT PT w IT PT PT ST PT
11 21 - 12 22 23 113 23
(810) (1200) ) (1320) (879) _400) (1750)
Cna=1725 Coza =5352 C33=6847
Notation;
PT
ik, . Processing time for item i in family k
(lot size)
St . . . .
km : setup time from family k to family m
IT :idle time

Total Cost : 2875.7
Total Idle time : 4150

Total Shortage Quantities : Group 1 Item 1:
Item 2 :

Group 2 Item 1:
Item 2 :
Group 3 Item 1:
Item 2 :

o O O O o o

Figure 1. The Gantt Charnt of this model.
JOHNSON®] #=loi =& SMITH-DANIELSSH RITZMANS] 2o oshs e Figure 2.2 2o
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Period 1) & 1

T ST PT PT
}il ng 12 12 ( 22
{400) (1014) {1500) (1350)
Cy1 =1179 C,,1 =4899
_L.Zé 2
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Figure 2. The Gantt Chart of Ritzman Model.
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