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Abstract — The scheduling literature dealing with serial multiproduct systems has focussed on the determination of com-
pletion times for the various types of the intermediate storage policies such as UIS, FIS, NIS and ZW. In practical applica-
tions, time limitations will exist while storing the intermediate products in the storage vessel due to the time dependent
changes of the chemical and physical properties. This paper presents an completion time calculation model for serial mul-
tiproduct batch process with storage time constraints. A set of recurrence relations for serial multiproduct processes in ZW
and NIS policy is suggested. These results are used to describe an completion time algorithm for the case where NIS and
ZW mode is used between pair of processing stages. Finally, these models were extended to treat the more usual case in-
volving both policies in serial systems. The effectiveness of the proposed model is illustrated with a example.
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Fig. 1. A serial multiproduct process with ZW.
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Fig. 3. A serial multiproduct process with NIS/ZW.
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Fig. 4. A serial multiproduct process with NIS/ZW/NIS.
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Table 1. Processing time data for the example

Processing times  Transfer times Set-up times

1 2 3 4 1 3 4 1 2 3 4
2 4 5 1 ¢
1 1 6 95 31 2 4 1
2 8 2 62 2 3 3 5 2 1 - 5 3 4
3 5 7 37 4 2 2 4 3 2 1 2 3
4 8 2 3 4 1 5§ 4 3 4 3 3 4 1
5 4 9101 3 3 4 2 5§ 4 4 2 -
6 6 6 8 3 3 4 4 3 6 product
unit unit
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(44)NA Co=max{65+6+1-3, 50+6+3+5+3, 0+0+5}=74
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Fig. 6. Production schedule for the example.
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Fig. 7. Production schedule for the example(continued).
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a; :transfer time of product j from batch unit i
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5.

10.

: completion time of the jth product in the sequence on batch
unit i

: delay on the first ZW unit, between products i and j

: delay on the first ZW unit, between products i and j, provided
product i does not wait on the last ZW unit

:idle time on the last ZW unit when product j follows product i

: number of batch units or machines

: number of products or jobs

: set-up time required for processing product j after product i
on batch unit k

: processing time of product j on batch unit i

: number of storage units between units i and i+1

: time for which product i has to wait on the last ZW unit with
storage time restriction [Eq. (3)]

: time for which product j has to wait on the last ZW unit with
storage time restriction [Eq. (18)]

: storage restriction time of product j on i-th intermediate storage

ti-th unit
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