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	Reviewer’s comment
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	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	This manuscript addresses an important and practical problem in petroleum and reservoir engineering: improving the accuracy of gas viscosity prediction for Niger Delta gas systems. The use of large-scale regional PVT data (5,511 points) and modern calibration techniques (nonlinear regression via Python) is a strong contribution. The paper is technically sound, well referenced, and clearly motivated.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	The title is good, but it can be improved for clarity, impact, and journal appeal. 
“Calibration and Validation of Industry-Standard Natural Gas Viscosity Correlations Using Niger Delta PVT data”
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	The abstract is broadly comprehensive:
-Clearly states the problem
-Explains the movitation
-Identifies the methods used
-Mentions the dataset size
-Reports quantitative results
-Provides a clear conclusion

“Accurate prediction of natural gas viscosity is essential for reliable reservoir engineering calculations, fluid flow analysis, and production system design. Although laboratory measurements provide accurate viscosity values, they are often expensive and time-consuming, leading to widespread reliance on empirical correlations. However, commonly used industry-standard correlations developed from global datasets often fail to accurately represent the thermophysical behaviour of natural gas systems in the Niger Delta Basin.

In this study, selected industry-standard gas viscosity correlations—namely the Carr–Kobayashi–Burrows correlation (modified by Dempsey and Standing) and the Lee–Gonzalez–Eakin correlation—were calibrated using nonlinear regression techniques applied to 5,511 experimentally measured PVT data points obtained from Niger Delta gas fields. Model calibration was performed using a nonlinear least squares fitting approach implemented in Python, and model performance was evaluated using mean absolute error (MAE), root mean squared error (RMSE), and coefficient of determination (R²). The dataset was divided into training and validation subsets to assess predictive robustness.

The calibrated correlations demonstrated significant improvement over their original forms, yielding substantially reduced prediction errors and improved goodness-of-fit within the applicable pressure and temperature ranges of the dataset. When compared with an existing region-specific correlation developed for the Niger Delta, the calibrated industry-standard models exhibited superior predictive performance.

The results highlight that while global gas viscosity correlations provide a reliable baseline, region-specific calibration using representative field data significantly enhances their accuracy and reliability for engineering applications in the Niger Delta Basin.”
	

	Is the manuscript scientifically, correct? Please write here.
	Yes — the manuscript is scientifically correct in principle, and the core methodology, equations, and engineering logic are valid.

However, there are important scientific caveats that must be addressed to avoid criticism from reviewers, especially concerning overfitting, validation rigor, and interpretation of results.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The reference list likely covers the classic and foundational models (e.g., Carr–Kobayashi–Burrows, Lee-Gonzalez-Eakin) and some region-specific works. That is a good start.

However:

The field has progressed significantly in the last decade, especially with:

Advanced empirical models beyond the traditional set

Data-driven and machine learning approaches for viscosity prediction

New research on high-pressure/high-temperature (HPHT) gas viscosity behaviour
Without inclusion of recent works (2020–2025), reviewers could judge the literature review as outdated or incomplete.
	

	Is the language/English quality of the article suitable for scholarly communications?


	The English is generally understandable and technically correct, but it is not yet at the level expected for polished scholarly publication in international journals. The manuscript requires moderate to major language editing to meet academic writing standards.
	

	Optional/General comments


	The manuscript presents a valuable and well-motivated study on the calibration of industry-standard natural gas viscosity correlations using an extensive experimental PVT dataset from the Niger Delta Basin. The topic is relevant to reservoir engineering and production analysis, particularly in regions where laboratory viscosity measurements are limited or costly. The use of a large regional dataset and modern regression-based calibration techniques represents a notable strength of the work.

The literature review is comprehensive and demonstrates good awareness of both classical viscosity correlations and region-specific studies. The methodological framework is generally sound, and the performance evaluation metrics used are appropriate and clearly presented. The comparative analysis between original, calibrated, and region-specific correlations adds practical insight into the benefits of regional model adaptation.

However, the manuscript would benefit from clearer discussion of model validation and generalization, particularly in light of the extremely high goodness-of-fit values reported for the calibrated models. A more cautious interpretation of predictive accuracy, along with explicit acknowledgment of potential overfitting and applicability limits, would improve the scientific rigor of the study. In addition, moderate language editing is recommended to enhance clarity, consistency, and scholarly tone.
Overall, the study has the potential to make a meaningful contribution to gas property modelling for Niger Delta reservoirs.

With revisions addressing validation transparency, interpretation of results, and language refinement, the manuscript would be suitable for publication in a petroleum engineering or energy-related journal.
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