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Highlights
· A rigorous simulation model has been developed in rating mode for an existing condensate distillation column to obtain the optimal condition.
· The calibrated model has been run for different cases to obtain the optimal seniors to maximize the deep cut naphtha.

1. Introduction
Steady-state process simulations provide powerful insights into the plant behaviour which can be used to enhance designs, safety and operations of oil refinery units. The process simulation model can be utilized in several ways from design stage to operation in oil refinery i.e., efficient and profitable designs, achieve consistent product quality, analyse plant operations, monitor & optimize operations and real-time optimization etc.
[bookmark: _GoBack]In order to explore sources of increased demand of heavy naphtha for increasing the throughput of heavy naphtha reformer for an additional heavy naphtha reformer, a rigorous simulation model was developed in process simulation software for an existing condensate distillation column. The model was tuned using test run data. Assays information for various sources of the condensate feed mix were studied, and implemented in the feed definitions to see the impact of different feed mix ratios. Since monitoring the benzene precursors for the downstream section is an important requirement, special attention was given to include detailed naphtha component analysis while defining the assays for the different condensates. A Peng-Robinson (PR) Equation of State was utilized while developing the rigorous tray-to-tray model. The model captures detailed heat exchanger networks with heat recovery from the column pump arounds. Hence the model was capable of evaluating different scenarios and studying the equipment limitations, especially the heat exchangers. An optimum scenario was thereby proposed to maximize heavy naphtha yield with details of benzene precursors for the downstream heavy naphtha reformer.
2. Methods
The calibrated model has been run for different cases to obtain the optimal seniors to maximize the deep cut naphtha. The heat duty of the overhead section of the main fractionation column has been main constraint in the column. The column overhead section constitutes both the air and trim cooler to achieve required reflux temperature.
3. Results and discussion
Therefore, in last three cases, the limiting overhead duty of 40 Gcal/hr has been restraint to keep draw adequacy and limitation of the unit overhead section. 

Case 1: Calibrated model with plant data.
Case 2: Deep cut heavy naphtha 100-180°C EP.
Case 3: Heavy naphtha flow rate of 175 m3/hr.
Case 4: Heavy naphtha flow rate of 155 m3/hr, limiting overhead duty of 40 Gcal/hr.
Case 5: Heavy naphtha flow rate of 165 m3/hr, limiting overhead duty of 40 Gcal/hr.
Case 6: Heavy naphtha flow rate of 175 m3/hr limiting overhead duty of 40 Gcal/hr.
4. Conclusions
One the basis of the equipment adequacy and limitations, Case 5 has been selected for the design purposes. This case has heavy naphtha draw rate of 165 m3/hr and limiting overhead duty of 40 Gcal/hr. The predicted results have been compared with the plant data, for yields and different other properties e.g, SG, flash point, freezing point and pour point. The products qualities show that the results are in line with expectation as.
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