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MODELING AND SOLUT ION OF C HEMIC AL BAT C H SC HEDULING PROBLEMS USING T IMED      
AUT OMAT A 

Shaker Verlag  Mai 2013, 2013. Buch. Condition: Neu. Neuware - Scheduling  problems in the chemical and process industries are frequently
tackled by mathematical prog rams. An alternative approach that has been discussed recently is by reachability analysis of timed automata
(TA). The problem entities (units, recipes, etc.) are modeled as sets of TA in a modular fashion. The individual modules are composed to form
the complete model of the problem. The schedules are computed using  alg orithms from the domain of g raph theory. The TA-based approach
to tackle scheduling  problems in chemical batch plants with additional complicated features has not been investig ated before. In this work
g eneric and e@icient approaches to model scheduling  problems in the batch industries with complicated features such as recipes with various
intermediate storag e policies, chang eover procedures and several realistic objective functions using  timed automata are presented. Methods
to enhance the e@iciency of the reachability alg orithm by state space reduction techniques are proposed. In addition to this an e@ective
reduction of the search space can be realized by computing  lower bounds of the cost-to-g o and performing  a comparison with the upper
bounds. To handle problems with non-intermediate storag e policy and with chang eovers two schemes to compute lower bounds are
proposed: 1) an extended hybrid alg orithm that embeds a linear prog ram (LP) in the reachability analysis and 2) a computationally cheap
bounding  scheme called the minimum remaining  processing  time (MRPT). Computational experiments on several problem instances
demonstrate the performance of the LP-based and the MRPT-based bounding  schemes. The comparison of the performance of the two
schemes shows that the MRPT-based bounding  reduces the space complexity and the time complexity required to obtain the optimal solution
and is robust and e@icient compared to the LP-based bounding  scheme. Experiments on several challeng ing  industrial case-studies exhibit
the performance of the proposed modeling ...
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