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Evaluation technology for the operational status of overhead lines based on a health index

GAO Fei', LIU Yingyi’, JIA Pengfei', YANG Yang'
(1. China Electric Power Research Institute Co., Ltd., Beijing 100192, China; 2. School of Automation Science and
Electrical Engineering, Beihang University, Beijing 100191, China)

Abstract: There are problems in the evaluation of the operational status of overhead lines. Thus a comprehensive evaluation
method based on a health index is proposed. The method combines the operational characteristics of overhead lines. It
involves comprehensive consideration of the line itself and the external factors such as weather and environment. The method
systematically considers the key factors and their influencing coefficients on the health status of the line. Taking into account
the importance of different influencing factors and adopting a combination of qualitative and quantitative methods, a
calculation method for the line health index based on a combination of the analytic hierarchy process, the distance between
good and poor solutions, and an expert discussion method is proposed. Using this method, on-site verification is conducted
on the actual operational status of a 110 kV overhead line in Nanjing. The results demonstrate the effectiveness of the
proposed method. The method proposed in this paper is not only applicable to the assessment of the health status of overhead
lines, but also provides a reference for the health status assessment of other power equipment.
This work is supported by the National Natural Science Foundation of China (No. 62073013).
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Table 1 Classification of health index levels for overhead lines
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Table 2 Statistical table of main fault frequency of 110 kV overhead lines
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Table 3 Key characteristic quantities of 110 kV overhead lines
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Fig. 2 Process for determining the weight coefficients of key

feature quantities using expert discussion method
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Table 4 Normalization of qualitative key characteristic of quantity health index
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Table 5 Weight coefficient table for 110 kV overhead lines
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