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Pipeless Batch Plant for Multiproduct Manufacturing System

*Satoshi HOSHINO, Hiroya SEKI, and Yuji NAKA (Tokyo Institute of Technology)

Abstract— Chemical process industries need to be able to adapt to the fast changing market to meet
consumer demands. A pipeless batch plant for a multiproduct manufacturing system is developed in this
paper. For more efficient use of the system resources, such as movable vessels and coupling robots, under a
changing situation, operational models for the route planning, operation dispatching, and task assignment
are proposed. Through a simulation experiment, the effectiveness of the operational models is discussed.
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Fig.1 Circuit Layout Structure of Pipeless Bath Plant
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Table 1 Total Time with 27 Operational Models

Total operation time [h]
# of vessels | Average Best, Worst
5 10.02 9.23 11.18
B))E) (@)(b/e)(b)
10 7.78 7.16 8.62
(b)(e)(c”)  (a)(a))(b”)
15 7.61 7.12 8.27
() () (a) () (")

- : Shortest-path routing (non route re-planing)
11 [~ [l : Route re-planing (to the next statation) |
- : Route re-planing (to the target station)

Operation Time [h]

10
Number of Movable Vessels

(a) Route planning

[ : FiIFO-based
—- : Neighborhood-based
- : Total moving distance-based |

Operation Time [h]

10
Number of Movable Vessels

(b) Operation dispatching

- : Random-based
—- : Whole-task-reference-based
- : Partial-task-reference-based |

Operation Time [h]

Number of Movable Vessels

(c) Task assignment

Fig.4 Impact Evaluation
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