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Evaluating method of power transformers full life cycle economic-physical comprehensive life

WANG Wenbin', BAI Wenguang', SHI Leilei', ZHU Yanwu', REN Yu?, WANG Ning?
(1. Xingtai Power Supply Branch, State Grid Hebei Electric Power Co., Ltd, Xingtai 054001, China; 2. Institute of
Economic and Technological Research, State Grid Hebei Electric Power Co., Ltd, Shijiazhuang 050000, China)

Abstract: The method of power transformers full life cycle economic-physical comprehensive life evaluation is presented
to solve the problem of quantitative life prediction. First, the life cycle cost model of power transformer is set up. The
relationship between the components of the life cycle cost and the running time is analyzed. The economic life of power
transformer is obtained by using the minimum full life cycle cost principle. The physical life evaluation system of power
transformer is built from three aspects: the degree of main insulation aging, the state of insulation operation and the risk of
component defects. The weight of each evaluation index is given by analytic hierarchy process, and then the physical life
of power transformer is calculated. Considering the economic life, the economic-physical comprehensive life calculation
method of power transformer is put forward based on the power transformer physical life. Finally, a power transformer is
taken as an example to calculate the comprehensive economic-physical life, and the rationality and practicability of the
method are verified.
This work is supported by National Natural Science Foundation of China (No. 51777199).
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Fig. 1 Life cycle cost composition of power transformer
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Fig. 2 Life cycle cost curve of power transformer
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Table 7 Health evaluation results of power transformer

insulation operation state
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Table 10 Annual total life cycle cost of the power transformer
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6 0.00 13.44 19.48 116.89 149.81
7 0.00 14.35 20.96 111.84 147.15
8 0.00 15.32 22.55 106.39 144.25
9 0.00 16.35 24.25 100.50 141.10
10 0.00 17.45 26.08 94.14 137.67
11 0.00 18.62 28.04 87.27 133.94
12 0.00 19.88 30.15 79.85 129.88
13 0.00 21.21 32.40 71.84 125.46
14 0.00 22.64 34.82 63.19 120.65
15 0.00 24.17 37.42 53.84 115.43
16 0.00 25.79 40.20 43.75 109.74
17 0.00 27.53 43.19 32.85 103.56
18 0.00 29.38 46.39 21.08 96.85
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20 0.00 33.46 53.52 -5.37 81.61
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35 0.00 88.78 154.88  —408.02 164.37
36 0.00 9474  166.19  —455.07 194.13
37 0.00 101.11 17833  —505.87 22643
38 0.00 107.90 19135  -560.74  261.49
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