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Research on Transformer Performance Evaluation Based on Quantitative Correction
Analytic Hierarchy Process
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Abstract: The transformer is the core equipment of the power system, and it is of great significance to reasonably
evaluate the performance of the transformer. Based on the causes of transformer faults and the sources of evaluation
indicators, this paper proposes a transformer performance evaluation method based on quantitative correction hierar-
chy theory. Aiming at the complex structure and large number of evaluation factors in the performance evaluation in-
dex system of transformers, firstly, according to the accuracy of the transformer faults reflected in the index system,
the key indicators that can reflect the insulation performance, oil performance, overheat fault and discharge fault of
the transformer are selected. The key index system of transformer performance evaluation is established. Secondly,
the analytic hierarchy process is combined with the quantitative correction scoring function to determine the optimal
weight of the indicators, and the scores of each indicator are obtained. The influence of subjective factors on perfor-
mance evaluation is reduced. Finally, two transformers of different voltage levels are selected for performance evalua-
tion to verify the rationality and practicability of the method used.
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Table 3 RI values vary with the number of elements
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Fig.1 Change of degradation degree with linear index
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Table 4 Attention values of key indicators
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Table 5 Indicator measurement range and status level
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Table 7 110 kV transformer index measured value
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Table 8 The weight distribution of each indicator of 110 kV transformer
*E‘*ﬂfi dl dZ d3 d4 dS d(\ d7 dx dl) dl(l d]l d]2
FCE 2.8 5.6 5.6 8.4 2.8 5.6 2.8 2.8 5.6 5.6 4.0 5.0
*Elk‘*/]f\‘ d]3 dl4 d]S d16 d17 dlS d19 dZO dZ] d22 d23 %%{A
IR 5.0 4.0 5.6 2.8 6.0 2.0 2.0 2.0 2 2 10 100
®9 110 kV EERZIEIRERETS
Table 9 Performance rating of each indicator of 110 kV transformer
?E‘*/]T\‘ d[ d2 d] d4 (ls db d7 ds d9 d]O dll dlZ
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Table 10 Measurement value of 220 kV transformer index
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Table 11 Weight distribution and grading of each indicator of 220 kV transformer
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Table 12  Failure analysis of 220 kV transformer
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