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Abstract of Thesis:

In the present work, a comprehensive simulation modeling was achieved to study the performance of Basrah catalytic reforming plants (BCRP). The data
collection and monitory for the quality and quantity of gasoline production in BCRP before and after regeneration steps was continuously monitored for two
years. The acquisitions data have been analyzed, investigated and discussed using Aspen HYSYS Refinery Software7.1.

Two models are used to predict the reforming process behavior of BCRP with axial flow pattern. A steady state one dimensional model relative to the Smith model, and
modified Smith model by considering non-ideal gases behavior of the reforming mixture. The results showed the modified model had given very close results with the
experimental date of BCRP and reduced the error from 6.922% to 2.983% for the original and modified model respectively. Also, the result showed that the yield of aromatic
and hydrogen in the real gas model is higher than that of the ideal gases model.

In addition, a steady state model of reforming process that was developed by Anchyeta is discussed and modified. The model involved 24 components and 83 reactions,
naphtha contained carbon atoms of C; to Cy; for paraffinic, and from Cg to Cy; for naphthenic and aromatic. The model was modified in two ways, the first was entering the
effect of pressure drop using Ergun equation and the second was considering heterogeneous phase by using Langmuir-Hinshelwood reaction rate expressions. The compression
results showed that the theoretical and experimental values well accepted with absolute relative error of 4.421% and 2.88% for the original and modified model respectively.

On the other hand, a model of the catalyst deactivation of semi-regenerative reactors was developed. The model described the change in coke content, catalyst activity and
reformate composition along the cycle life of radial flow in the reactor. The data were collected from BCRP in order to validate the model. The results showed that the RON was
reduced from 97.24 to 82.7 during the cycle life. Also, the yield of aromatic and hydrogen has been reduced during the cycle life. While, the coke, paraffins and naphthenes has
been increased.

The operating parameters of the reforming process were studied using Matlab7 program and Aspen HYSY'S Refinery Software. The results of both models showed a good
agreement with experimental data. On the other hand, the NCR process was subjected to the optimization test in order to find the maximum RON of the reformate using HYSYS
Optimizer relative to BCRP operating conditions. The results showed that at these optimum conditions the yield of RON increased from 96.47 to 99.13. Where, the optimum
conditions were (505.32, 501.64, and 499.83 °C for the first, second, and third reactor respectively, while the operating pressure was 30.4 bar for the three reactors, and the
optimum value of H,/HC ratio was 7.56.

A prediction model of NCR plant using Artificial Neural Network (ANN) is developed based on industrial data of BCRP. The input parameters consist of inlet reactors
temperature, operating pressure, WHSV and H,/H.C ratio. The outputs of the network model include yield and RON of the gasoline. The performances of the six training
algorithms are compared and the results showed the optimum topology is Levenberg-Marquardt Algorithm with two hidden layers. The optimization carried out of ANN model
by change architecture to become seven nodes in first and second hidden layers. The optimized ANN model reduced prediction error for test sets to be 0.000413, while, the
regression is 0.99935.

The results showed that the ANN model was capable to predict the yield and RON of gasoline for the unseen in training sets. The weight percent of each parameter have
evaluated to describe the effect of these parameters on the performance of NCR system. For gasoline octane number, the weight percent of (T, P, H,/HC ratio, and WHSV) were
32.319%, 13.484%, 32.428% and 19.769% respectively. While for the gasoline yield, the weights were 17.632%, 13.542%, 32.765%, and 36.061% respectively. Also, the
maximum RON and yield of reformate was represented by new correlations as a function of these operating parameters.




