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	Reviewer’s comment

Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	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 the performance of a solar-based hybrid energy system integrating solar, wind, grid power, and storage in the Nigerian context, using 1,000 hours of operational data and several modeling techniques (regression, forecasting, and optimization). This is important for the scientific and engineering community because Nigeria and many other countries in sub‑Saharan Africa still struggle with severe electricity access gaps despite abundant renewable resources, and robust design of hybrid systems is a key pathway to improving reliability and reducing diesel dependence. The combined use of classical statistical tools and machine‑learning models contributes to ongoing efforts to better predict demand, allocate resources, and quantify the benefits and limitations of hybrid configurations under realistic conditions. The findings can inform both researchers working on hybrid system design and policymakers interested in planning more resilient, data‑driven electrification strategies.


	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	The current title is generally clear and reflects both the focus on solar-based hybrid systems and the dual inclusion of renewable and conventional sources. However, it is somewhat long and could be made more specific by including the geographical scope. I would suggest, for example: “Performance Evaluation of Solar-Based Hybrid Energy Systems Integrating Renewable and Conventional Sources in Nigeria.”


	

	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 provides a good high‑level overview of the motivation, methods, and main quantitative findings, including the comparison between ARIMA, Prophet, and LSTM models and the key performance indicators used. It is generally comprehensive, but a few improvements are recommended: (i) clearly state whether the 1,000 hours of data come from measurements of a real hybrid system or from simulation, and briefly describe the system configuration (solar/wind/grid/battery capacities); (ii) indicate more explicitly that optimization was performed via linear programming and summarise its main outcome (e.g., the optimal contribution percentages of each source); and (iii) streamline some of the more generic sentences about hybrid systems to free space for slightly more numerical detail on the results and recommendations.


	

	Is the manuscript scientifically, correct? Please write here.
	Overall, the manuscript is based on a scientifically reasonable framework: key variables of a solar‑based hybrid system are analysed statistically; multiple linear regression is applied to relate supply and losses to the main inputs; time‑series forecasting models (ARIMA, Prophet, LSTM) are used to predict load; and a simple optimization formulation is used to minimise cost subject to meeting demand. The main results (e.g., the dominant contribution of solar and wind to supply, the negative impact of excessive grid reliance on losses, and the superior predictive accuracy of LSTM) are consistent with expectations and internally coherent. However, important methodological details are missing or only briefly mentioned. For example, the exact multiple‑regression equations are not fully written; the linear‑programming formulation is only described conceptually; ARIMA order selection, Prophet parameter settings, and LSTM training procedure (normalisation, train/validation/test split, number of epochs, early stopping criteria, etc.) are not documented in enough detail to allow reproducibility. The description of the data source and measurement process is also limited: it is not fully clear whether the data are measured from a specific site or obtained from simulation and, if measured, what the system ratings and measurement uncertainties are. These aspects need to be clarified and expanded for the study to be considered fully robust and repeatable.


	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The reference list is generally adequate in size and includes several recent works (2020–2023) on hybrid renewable energy systems, storage technologies, and policy trends, as well as foundational sources on renewable resources and energy access. For the stated objectives, the coverage of hybrid PV–wind–diesel or PV–wind–battery systems is acceptable. Nonetheless, the manuscript would benefit from citing a few more recent, location‑specific case studies on hybrid microgrids or hybrid systems in Nigeria or neighbouring West African countries, especially those that combine techno‑economic analysis with reliability assessment and forecasting. This would better position the present work relative to comparable implementations and provide a clearer benchmark for the claimed performance and benefits. No single missing reference is critical, but adding such studies would strengthen the literature review and discussion.


	

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


	The English is understandable throughout the manuscript and the main ideas can be followed without major difficulty. However, there are noticeable issues with grammar, punctuation, and style (for example, occasional long sentences, repeated phrases, extra commas, and minor typographical inconsistencies in section titles and figure captions). Some explanations, especially in the Results section, read more like notes than polished academic prose. I recommend that the authors subject the paper to a thorough language and formatting edit, preferably with the assistance of a fluent English speaker or professional editing service, to improve clarity, consistency, and readability.


	

	Optional/General comments


	Major comments:
1. Clarify the data source and system configuration. The paper should explicitly state whether the 1,000‑hour dataset comes from measurements of a real hybrid plant, a laboratory testbed, or simulation. Key details such as location, installed capacities of the PV, wind, storage, and grid components, and any data‑acquisition hardware (sensors, SCADA system) should be provided. This is essential both for assessing the representativeness of the results and for enabling future replication.
2. Strengthen the methodological description. The regression models, forecasting models, and linear‑programming optimization should be described with full mathematical expressions and parameter choices. For MLR, please write the complete equations, specify how multicollinearity and model assumptions were checked, and report diagnostic statistics where appropriate. For ARIMA and Prophet, give the selected orders/parameters and briefly explain how they were chosen (AIC/BIC, cross‑validation, etc.). For LSTM, provide details on data normalisation, train/validation/test splits, network architecture choices, and convergence criteria. For the optimization model, present the full objective function and constraints, including how unmet demand and costs were represented.
3. Improve integration between methods and results. At several points, figures and tables are accompanied by rather generic commentary; in some places (e.g., the correlation heatmap and optimization figures), there appear to be overlapping or partially duplicated explanations. It would be helpful to focus more on the most policy‑ or design‑relevant insights (e.g., thresholds where grid usage becomes inefficient, how storage sizing influences losses, or how much improvement the optimal mix yields compared with a baseline configuration) and less on restating obvious trends.
4. Clarify the role of hydrogen and other variables. The dataset includes variables such as hydrogen production, super‑capacitor charging rate, and an “optimization level” label, but these are not analysed in depth. Either provide a concise analysis of how these variables behave and contribute to system performance or clearly explain why they are outside the scope of this paper.
5. Discuss limitations and generalisability. The paper would benefit from a short subsection acknowledging limitations: the relatively short time window (1,000 hours), the lack of extreme weather events, assumptions in the cost model, and the fact that results are location‑specific. A brief discussion of how the findings might (or might not) generalise to other regions, system sizes, or policy environments would add value.

Minor comments:
- Ensure that all acronyms (e.g., SoC, HES, LSTM, ARIMA) are defined on first use and included in a Nomenclature/Abbreviations list if the journal allows.
- Standardise the numbering and formatting of sections (e.g., “Conclusions and Recommendations”) and remove residual editorial comments such as “From Figure X, it is observed…” followed by unfinished sentences.
- Verify that every figure and table mentioned in the text is present, clearly labelled, and of sufficient resolution for publication.
- Consider slightly shortening the Conclusions by focusing on the most distinctive results of this study and avoiding repetition of points already made in the introduction.

On the whole, this manuscript addresses a relevant problem, uses a reasonably sound methodological framework, and presents results that are internally consistent and potentially useful for researchers and practitioners interested in hybrid energy systems in Nigeria and similar contexts. However, important clarifications and methodological details are currently missing, and the presentation needs polishing before the work can be considered ready for publication.

Recommended decision in line with the journal’s guidelines: Major Revision (the paper is publishable in principle, provided the authors address the methodological clarifications, strengthen the description of the dataset and models, and revise the language and structure as outlined in the comments above).
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	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in details)
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