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Highway Microgrid Operation and Maintenance Evaluation Index

System Based on Improved Combination Weights
HUO Qianchen, XIAO Shiwu, HUANG Yixiu
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Abstract ;. The highway energy self-sufficient system is an important component of constructing a new energy transporta-
tion system. Conducting a comprehensive evaluation of highway microgrids under abnormal conditions and establishing
an evaluation index system are of great significance for highway microgrid development, operation, maintenance and e-
valuation. First, the composition structure of highway microgrids is analyzed, with highway microgrid models, abnormal
scenarios and energy self-sufficient system scenario sets. Subsequently, a highway microgrid operation and maintenance
evaluation index system is developed based on the composition of highway microgrid and traditional evaluation indexes.
Then, the Pythagorean hesitant fuzzy set is introduced, and a combined weight calculation method integrating the entro-
py weight method, analytic hierarchy process and fuzzy comprehensive evaluation method is proposed to calculate the
weights of evaluation indexes at all levels for highway microgrids. Finally, the evaluation results of highway microgrids
under different scenarios are obtained, followed by the detailed influencing factor analysis. Finally, the final evaluation
results of the highway microgrid under each scenario are obtained and the specific influencing factors are analyzed. The
effectiveness of the proposed evaluation method is verified by comparison with other methods.
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Tab. 1 Proportion of abnormal conditions on highways
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Tab.3 Evaluation system of highway microgrid
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Fig. 1 Calculation flow chart
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Tab.4 Partial operation data of microgrid under holidays
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Tab. 6 Expert evaluation of first-level indicators
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Tab.7 Evaluation scores of each energy-using scenario
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Fig. 2 Radar chart of the evaluation score for S1
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Tab. 8 Average influence level of each indicator
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Fig. 4 Influencing factors of indicators and weights
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