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Resumen:

Crude oil distillation is a core process in a petroleum refinery and it is also a major energy consumer. A crude oil
distillation system comprises an atmospheric distillation unit, a vacuum distillation unit, a preflash unit and a preheat
train. The high operating and equipment cost, together with the complexity of the system, motivate the development
of systematic approaches for optimal system design. Pre-separation units in a crude oil distillation system provide
opportunities to reduce energy consumption, specifically in the furnace meeting fired heating demand, considering
the interactions between the separation units and the heat recovery system. Two optimisation-based design
approaches are evaluated, the first one extracts streams and column information needed to perform the optimisation
directly from the simulation model in Aspen HYSYS while in the second approach, artificial neural networks (ANN)
are developed to represent the distillation process. Achieve a reduction in hot utility demand and meet product
quality specifications at the same time is not a simple task, because of the strong interactions between columns and
their associated heat recovery network. A case study shows the potential benefits of adding a pre-separation unit
(preflash) in a crude oil distillation system in terms of energy consumption and product quality.
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