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Transformer residual life prediction based on pelican algorithm optimized
random forest model and health index

WEN Aihui', WEN Bao', SONG Kunyu', LIAO Weiping', XU Jin>, GAO Lingzhi*’, XIONG Yunqi
(1. Electric Power Research Institute of Guangdong Power Grid Co., Ltd., Guangzhou 510080, China;
2. South China University of Technology, Guangzhou 510641, China)

Abstract: Aiming at the problem that the transformer life prediction model has low fit and ignores the influence of the
operating state, a residual life prediction model (POA-RF model) based on pelican algorithm (POA) optimized random
forest (RF) model was proposed. Taking preventive tests, online monitoring, defect reports, and account data as research
objects, a transformer health index system consisting of transformer body, oil quality, and dissolved gas in oil health indices
was constructed. Considering the corrective effect of operating status on residual life, with relevant parameters of the health
index system as inputs, the POA was used to optimize the RF model to solve its overfitting problem and improve prediction
accuracy. Experiments are conducted with the collected transformer instance data to verify the accuracy of the model. The
results show that for the 8 groups of scrapped samples in the test samples, the average absolute error of the residual life
predicted by the POA-RF model is 1.187 0 years, which is 20.52% and 49.02% lower than the predicted value of the RF
model and the calculated value of the health index theory, respectively. For all the test samples, compared with other
commonly used machine learning algorithms, the relevant performance indicators of the POA-RF model are all the best,
and the optimization effect is obvious, which can better predict the residual life of transformer.
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Table 1 Transformer load factor
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Table 4 Transformer average oil temperature factor
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Table 5 Transformer average winding temperature factor
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Table 2 Transformer environmental factor
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Table 6 Scoring table for oil quality parameters

Iy 0% 24r 64> 84r 1047

AR A 2 A B e v i W R, WK B/ (mg/L) <5 5~10 10~15 >15 —
E 0.95 S BARFEIR $0/% <0.5 0.5~1.0 1.0~15 1.5~2.0 >2.0

A A B EE<40°C 1.00 i 27 HL /kV >50  40~50 30~40 <30 —

HEA R RE >40C 1.10 AP Z/(x10"° Q'm) >0.5 0.3~0.5 0.2~0.3 0.1~0.2 <0.1

x3 TERBERY

Table 3  Transformer storage factor
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Table 7 Weighting table for oil quality parameters
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Table 8 Scoring table for dissolved gases in oil
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Table 9 Weighting table for dissolved gases in oil
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Table 10 £, value rule when Hl,; is maximum
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Table 11  f. value rule when HI,, is not maximum
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Table 12 Operating state adjustment factors
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Table 13 Defect adjustment factors
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Fig.1 Principle of random forest algorithm
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Fig.2 Flow of the pelican algorithm optimized the

random forest model
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Table 14  Characterizing parameters for the residual life of

transformer
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end-of-life samples
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