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Abstract:

In this presentation, we propose the data-driven model development and integration of nonlinear models to predict product
yields and properties in production units including a CDU, a vacuum distillation unit, hydrocracking units, catalytic cracking
units, ethylene-cracking units, and other processing units present in a large refinery-petrochemical complex. The yield and
property prediction models for the crude distillation and vacuum distillation units are developed using swing-cut theory based
on crude assay data. Empirical nonlinear models are developed for other processing units, including bilinear, and quadratic
terms. Moreover, property indices in blending units are linearly additive and calculated on weight or volume basis, which
introduce bilinear and trilinear terms. We also introduce binary variables to denote different operation modes for several
production units, or parallel production units. The entire planning model is a non-convex MINLP model, which is solved to e-
global optimality using the commercial global optimization solver ANTIGONE. Finally, a user-friendly platform is developed to
allow the user to modify the planning model when new data is available, or parameters related to pricing, product demands,
specifications, cost parameters, and many more. Several large-scale industrial examples are solved to illustrate the
efficiency of our proposed model and global optimization approach.
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