The manuscript is interesting and addresses a timely topic that is widely discussed in the international scientific literature.
The manuscript is well structured, featuring a carefully prepared literature review, a clearly defined problem statement, and a well-explained solution methodology. Overall, the manuscript reads smoothly, and its message is clear and easy to understand.
Comments to Author:
-The authors should clarify the scientific and practical basis for selecting the four control factors and two noise factors as input variables, as well as for determining three levels for each factor in the experimental design.
Response:
We thank the reviewer for this important clarification request. The followings are added in the revised manuscript:
“The four control factors were selected based on standard overhead transmission line design practice, as they are directly controllable by designers and have a dominant influence on both electrical and mechanical performance. The two noise factors represent key environmental uncertainties that cannot be controlled in operation but significantly affect sag, resistance, and power loss. Each factor was defined at three levels to represent low, nominal, and high operating conditions, allowing nonlinear trends and robustness effects to be captured while maintaining a manageable experimental size.”
- What are the limitations of the sag (deflection) model based on the parabolic approximation combined with temperature–wind correction factors when applied to long spans or extreme weather conditions, and how might these limitations affect the accuracy of the results?
Response:
We appreciate this insightful question. The followings are added in the revised manuscript:
“The parabolic approximation employed in this study assumes relatively small sag-to-span ratios and uniformly distributed loading, which is generally valid for typical transmission spans under normal operating conditions. For very long spans or extreme weather events involving high wind speeds, ice accretion, or large temperature gradients, catenary effects and nonlinear geometric behavior may become significant. In such cases, the simplified sag model may introduce deviations, and more advanced catenary-based or finite-element models should be used in detailed design stages.”
- What technical or design criteria are used to determine the parameters of the desirability function (L, T, U and the exponents r, s, t), and has the sensitivity of the optimal solution to these parameters been evaluated?
Response:
We thank the reviewer for this question. The followings are added in the revised manuscript:



“The lower, target, and upper values of the desirability functions were determined based on acceptable engineering limits, relevant design standards, and the observed response ranges obtained from the experimental design. The exponents (, , ) were selected to reflect the relative importance of each performance objective and the severity of penalties for deviations from desired values. To assess the influence of desirability formulation, different desirability functions were compared, providing insight into the sensitivity of the optimal solution to these parameters.”
- On what basis were the three ambient temperatures (–10 °C, 20 °C, and 40 °C) selected as noise factors (e.g., standards, climatic data, or actual operating conditions), and how representative are they for the optimization problem?
Response:
We appreciate the reviewer’s request for clarification. The three ambient temperature levels were selected to represent cold, nominal, and hot operating conditions commonly considered in transmission line design. The values of –10 °C and 40 °C are consistent with typical design envelopes used in international standards and climatic design practice, while 20 °C serves as a reference nominal condition.
These temperature levels are representative of realistic operating environments and allow the robustness of design solutions to be evaluated across a broad but practical thermal range. This explanation has been added to the revised manuscript.
- How can the proposed optimization framework be extended to incorporate additional real-world constraints (e.g., mechanical strength, wind-induced vibrations, ice and snow loading, IEC/IEEE standards), and how would such extensions affect computational complexity and cost?
Response: 
We thank the reviewer for this forward-looking comment. The proposed framework is inherently flexible and can be extended by incorporating additional constraints or response functions corresponding to mechanical strength limits, vibration criteria, ice and snow loading, or specific IEC/IEEE standard requirements.
Such extensions would increase the dimensionality of the experimental design and the number of response evaluations, thereby increasing computational cost. However, this trade-off is acceptable for early-stage design, and computational efficiency can be maintained through selective factor screening, reduced-order models, or hybrid experimental designs. This discussion has been added to the revised manuscript to clarify the scalability and practical applicability of the framework.
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