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Ageing state evaluation of insulating paper based on combined
assignment and improved TOPSIS
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Abstract: In order to realize the accurate assessment of the ageing state of transformer insulating paper, an ageing state
assessing method of insulating paper based on combined assignment and improved TOPSIS was proposed. Firstly, in order
to overcome the shortcomings of single feature quantity evaluation, polymerization degree, tensile strength, elongation at
break, breakdown voltage, and dielectric loss factor were selected as ageing feature quantities to establish an evaluation
system for the ageing state of insulating paper. Secondly, the combined weight value of feature quantities was calculated
using the combined assignment model. Finally, an improved TOPSIS model was proposed to construct the Euclidean-gray
correlation distance measure. The closeness degree was calculated using the improved TOPSIS model, and the closeness
degree interval was set to grade and evaluate the ageing states of insulating paper. The results show that the ageing state
assessing method of insulating paper based on combined assignment and improved TOPSIS not only considers the
subjective experience weight of experts, but also uses the inherent characteristics of feature quantity data for weight
correction, making the weight more scientific and reasonable. At the same time, it compensates for the distance criterion
deficiency of the traditional TOPSIS model, making the calculated closeness degree more reasonable. Through the
electricity-heat-force combined ageing test, the evaluation method has been verified to determine the ageing states of
insulating paper accurately and effectively, and the grading evaluation of ageing states can be achieved by setting a closeness
degree interval.

Key words: insulating paper; electricity-heat-force combined action; combined assignment; improved TOPSIS; state
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PUokaREZ  WrRMKE i

AL IR

/h R /(kN/m) 1% o
0 1194 10.90 7.06 470 029
48 832 9.52 6.12 463 031
96 713 8.46 527 455 032
144 631 8.02 4.63 445 035
192 561 7.53 377 430 036
240 512 6.98 321 415 040
360 429 6.53 2.62 400 045
480 352 5.97 2.03 380 055
720 253 5.30 1.61 360 0.76
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Table 3 Improved TOPSIS calculation results
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Table 5 Evaluation results of ageing state of insulating paper
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Table 4 Correspondence between closeness degree interval of

insulating paper and its ageing state
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