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Optimal Operation Strategy and Production Planning of Sequential
Multi-purpose Batch Plants with Batch Distillation Process

s 2 = 0] 9o
(Jin-Kuk Ha and Euy Soo Lee)

Abstract : Manufacturing technology for the production of high value-added fine chemical products is emphasized and getting more
attention as the diversified interests of customers and the demand of high quality products are getting bigger and bigger everyday.
Thus, the development of advanced batch processes, which is the preferred and most appropriate way of producing these types of
products, and the related technologies are becoming more important. Therefore, high-precision batch distillation is one of the
important elements in the successful manufacturing of fine chemicals, and the importance of the process operation strategy with
quality assurance cannot be overemphasized. Accordingly, proposing a process structure explanation and operation strategy of such
processes including batch processes and batch distillation would be of great value. We investigate optimal operation strategy and
production planning of multi-purpose plants consisting of batch processes and batch distillation for the manufacturing of fine
chemical products. For the short-term scheduling of a sequential multi-purpose batch plant consisting of batch distillation under MPC
and UIS policy, we proposed a MILP model based on a priori time slot allocation. Also, we consider that the waste product of being
produced on batch distillation is recycled to the batch distillation unit for the saving of raw materials. The developed methodology
will be especially useful for the design and optimal operations of multi-purpose and multiproduct plants that is suitable for fine

chemical production.

Keywords : multipurpose, batch distillation, optimization, scheduling, preordering
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E 1 <iA9 data.
Table 1. Data for example on sequential jobshop with batch

distillation.
Product
it P1 P2 | P3 P4 P5 P6e | P7 | P8
Unit 1 7 - - 5 - - - -
Unit 2 - 4 - - 4 - 4 5
Unit 3 - 5 6 - 5 6 3
Unit 4 - 5 4 - 5 4 3 4
Unit 5 - - 6 - - 6 - 4
batch 1 1 1 1 1 1 2 2
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vt | ] vz P3| us U4 || Us
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—
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_ P6
* BD : batch distillation
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Fig. 6. A schematic diagram for example on sequential jobshop with
batch distillation.
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