Response to Reviewer 

Thank you for the valuable comments that undoubtedly emphasise the scientific character of this work and let better understand the problem we wanted to explain. We hope the corrections we made will be satisfying.

Point 1: Introduction: a complete literature review should be conducted to focus on the “bioethanol process” rather than a more wider area of ”biofuel processes”. I think that authors interchanged the term “biofuel” or “biodiesel” with “bioethanol”. Also introduction part should present the knowledge gaps of process control for bioethanol processes and emphasize the novelty of this work.
Response 1: The introduction was indeed too extensive towards environmental protection, especially the influence of bioethanol on the environment. In the new version this aspect has been significantly limited, and in the remaining part the production of bioethanol has been presented only in the aspect of the improvement in the energetic coefficient that is correlated to the control process optimisation.


Point 2: Is rectification column the biggest energy consumer in the bioethanol processes? What is the typical fraction of the energy consumption in a regular bioethanol plant? I think rectification column is a very common process unit in most of the chemical processes and it is not hard to control rectification column. Please justify why chose rectification column as a control application.
Response 2: In fact the rectification column is used not only in the distilling industry. The rectification process of ethanol is usually the last production stage and the energy consumption can be different. Depending on the raw material the bioethanol is made of, e.g. grains, corn, rectification constitutes less than 20% of the energetic expenses for the production [Marczak 2012]. In case of molasses, rectification takes most of energy expenses – 80%.

Point 3: The implemented controller in this work is to drive the bottom temperature to setpoint. It is much more meaningful to produce on-spec bioethanol (e.g., ethanol concentration >95%). Have the authors tried to deign the controller for a more flexible operation of rectification column.
Response 3: We believe, in order to work with more flexibility, an advanced driver based e.g. on artificial intelligence (fuzzy logic) has to be used. However, in case of columns with permanent process, the dosage of raw material depends on the concentration of ethanol, whereas in the periodically working columns setting the constant column temperature, which is strongly correlated to the distillation mixture, assures a constant concentration of bioethanol until it is exhausted in the setting. The use of such driver can be the subject of system analyses in the future.


Point 4: How did you tune control parameters (e.g., kp, Ti, Td) for each implemented controller?
Response 4: The control parameters have been adjusted using the classis Ziegler-Nichols method, because the setting optimisation process itself was not the subject of the research.

Point 5: Energy usage in the result part is the average energy usage during the whole time horizon or the energy usage at the reached steady state.
Response 5: In the research a periodically working rectification column was used, for that we can distinguish the phase of heating the setting and the steady temperature sustaining the processing. In our researches, energy consumption analysis has been carried out during the whole process, because we wanted to see how the algorithm behaves in the transition phase between these two stages.

Point 6: The transfer function representing rectification column is developed from lab-scale experimental tests. Please comment that how close/different this model is from other model in the literature.
Response 6: The developed transfer function originates from the analysis of thermal transformations, which is the initial point. The determined relationship of the transfer function that served for the work analysis of three control algorithms is typical for many thermal processes in its structure. In the related literature a description of a column can be found that has a form of differential equations for permanent processes, which is typical for the distillation industry in the large scale. There is no information about the description of a periodic rectification process.



