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Completion Time Algorithm in Multiproduct Batch Processes with Storage
Time and Product Allocation Restriction in Intermediate Storage Tank

Stz =, 0] Z ®, 0] 2 & of of
(Jin-Kuk Ha, Gyeongbeom Yi, In-Beum Lee, and Euy Soo Lee)

Abstract : The determination of completion time constitutes an important step in developing algorithms for short-term production
scheduling. Existing completion time algorithms of multi-product batch processes often assume that intermediate storage tanks are
alway s available when it is needed. In this paper, we consider a serial multi-product batch plants with ZW and NIS policy intermediate
storage tank. We limit storage residence time and allocated products in the intermediate storage tank to minimize the quality change of
the stored material as well as to reduce the clearing time during product change. A set of recurrence relations is suggested to calculate the
completion times for the given batch sequence of products on all processing units. Also analytic solution for the suggested model is
solved by a graphical method. The effectiveness of these results is proved by a few illustrative examples.

Keyv/ords : multiproduct, storage time restriction, product allocation, completion time algorithm
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o 7]
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718} 4. NIS-ZW-NIS -£-8-42ke] Serial process network 722
Fig. 4. A serial process networks with NIS/ZW/NIS policy.
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Table 19] Data® (32)~(40)Z 71X A4S 2
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C1 =3, Cy=14, C3=23, Cy=35, Cs;=41, C=50, Cz=21, C»=25,
C37=42, Cyy=46, C5=65, C=74, C13=38, C5=46, C3=59, C1y=64,
Cs=84, C5=96, C14=47, C2¢=57, C1=74, C44=82, C5=101, Ces=106,

-

% o

st7te] cypkeh

Makespan=106+3=109.

I L A9 data
Table 1. Date for the example.

Processing times  Transfer times Set-up times
1234 1234 1234
2451 0

11695 3124 1
28262 2335 2 1 -534
35737 4224 3 21-23
4 8234 1543 4 3 34-1
549101 3342 5 4 422 -
66683 3443 6 product

" unit unit

* FAZZRY AFAFAT oy =0 =10

38 a7 54
s LH -
46
s T
Storage] b1
Unit 3 L T
H 6
Unit 4 T
Storage]
Storage?
Unit S
Unit 6

a9 5. o|Al9] Gantt chart.
Fig. 5. Gantt chart for the example.
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unit 1 {7 57
storagel [ ]

Storage? 59 7
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Unit 4 m E:]ID

Storagel 74 92

Storage? E____I] [;3—;-:] 101
96 106 109
Unit 6 i ]

B rotding

D transfer time

I3 6. <ll#1] Gantt chart(7]55).
Fig. 6. Gantt chart for the example(continued).

e 2 odAle] dlolE] gk 7FAI3L Fig. 53 Fig. 63 #o)
graphic method?] Gantt ChartZ E &3S own, AojA] AXEt
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uefek QS FzAS] 2 AEshelel A
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Parameters

a,, : Transfer time of product / from batch unit /

C, : Completion time of the jth product in the sequence on batch
unit i

d, : Delay on the first ZW unit, between products 7 and

d’ : Delay on the first ZW unit, between products i and j,

provided product i does not wait on the last ZW unit

HO - XS3 - AIAESE =2X M9 A M 95 2003. 9

d;*: Idle time on the last ZW unit when product j follows

product i

S, : Set-up time required for processing product j after product i

on batch unit &

t, . Processing time of product / on batch unit /

z, - Number of storage units between units i- and i
5/ : Time for which product ;j has to wait on the last restriction

ZW unit with storage time

a,, : Storage restriction time of product j on the L intermediate

storage in the /~th intermediate storage
U, : i-th unit

Indices
i = index of unit or product
= index of unit or product
k =index of unit
= index of intermediate storage
M : Number of batch units or machines
N : Number of products or jobs
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