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Process models are integral part of the performance monitoring system for many important industrial processes. Advanced process models, based on fundamental physical and chemical relationships, can help to optimize plant performance and increase revenue generation. In this presentation, I will discuss about our attempt to develop a process model for one of the world's largest catalytic reformer (CCR-Platformer) using first-principles approach. In our model, the reformer has been treated as a moving bed plug-flow reactor. The key aspects of model development will be discussed. Particular emphasis will be given on the deactivation of catalyst surface due to coke deposition and the regeneration of catalyst activity. We will also discuss about the role of solid state density functional theory (DFT) calculations in estimating model parameters where experimental results are not available.  The model is tested by attempting to predict key operational parameters such as reaction temperature and concentration profiles of the reactor, heater duties, amount of coke on catalyst surface, and recycle gas composition for different feedstocks and operating conditions. Finally, the performance of our model will be compared with existing commercial models.       
 
