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In recent years advances in computing power along with
the widespread availability of data has led process
industries to consider a new paradigm for automated and
more efficient operations. This trend is commonly referred
to as “Industry 4.0” and many reports indicate that it can
result in cost reductions of up to 20% while improving asset
utilisation by 30 to 40%. Despite the research effort
dedicated on techniques for the interpretation and efficient
employment of big-data within the industry, the
development of mathematical modelling and optimisation
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communication among the different levels of decision .

making has received considerably less attention. —

Contemporary process industries are part of a progressively
complex global market network and the need to account for ) )
e . . . . Figure 1. The integrated planning,
efficient and integrated solutions becomes increasingly geduling and control problem under
mandatory. Nonetheless, as industries are moving towards uncertainty.
more digitalised and continuous paradigms to need for
designing computationally efficient frameworks for real-time decision making is becoming
urgent. Integrating control with operations has gained considerable amount of research interest
(Charitopoulos et al., 2018; Zhuge and Ierapetritou, 2012) due to the benefits of exploiting
their underlying interdependence and optimising process operations. So far, most of the
research works have dealt with integrating cyclic scheduling and control with little work done
on the integration of planning, scheduling and control (iPSC). While considering process
planning together with scheduling and control poses an additional degree of complication by
exacerbating the multi-scale nature of the problem, their rigorous integration can result in
enhanced and more resilient process operations in the face of uncertainty. In this talk, the
development of a systematic model-based framework for the efficient online closed-loop
implementation of the iPSC of continuous manufacturing processes will be presented. Results
from case studies of the petrochemical industry highlight the importance of integrated
optimisation so as to increase flexibility and resilience in the face of uncertainty.
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