51 % 511 1 5503-5515 LN ZN Vol.51, No.11: 5503-5515
2025 % 11 H30H High Voltage Engineering November 30, 2025

DOI: 10.13336/j.1003-6520.hve.20241531

I £ 250 AEPEFFAE [ A= L AR B Wiener 128!
o, BARAEL NEZEL ant, £ OB B O

(1. e AXFH L ELSRHEEZRILT T ZELRE, LT 102206,
2. P AW ARFHREGER, % 100192; 3. BR.L AL HANE, Fd 250001)

B . BRI R RN BOBEAN R R, bRl 47 i A I R SR Mk . 2T D0 S R R AN
T RETRIN T EMR AN TR B B T 1) . TR e T S R B R A GE it M A A B RO SE A . 1200 T
AEEVERE T RO TEREIBMLHUE LR, F5E 2 B IR s PR &7 it b A A, B R AP
RUAE Dot ) JOBE 4 R K 5 ik Wiener BEAUAHES 75, W T UMD BOR AL RR AL TE Wiener JBALHE
M, FRE BT SHOR P RN T . NI EHE T8 SRR, A dsid $ e 47 5 B AL SRR - B0k
JRAZABE AR AR MR B, DA R Bt it [R) R A e bR BRT LUK AR ek Wiener IRAUAS ;2R 0 e
B LA 18] (5] 2 oRAR, BB [l S AR AR T B R I RE I AR R A S RN BE ML, A 2 T ol St LR 1Y
FfERETE . GEit TR IR R b b LA ALE AR AR 2> B Wiener IR LIS i B SR A 55 FE A1 B
Ho BEFCRRON AR R > BT R AR s 853 b SRR S BRI 1 AR METR L v A DI K B R
(¥ I3

RERIR): ARRAR; AR, VA AR A2 Wiener I RERRY; GRALPUIERL

Wiener Model of Characteristics Gas Evolution Law of Overheat Fault in Transformers
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Abstract: The defect development stages of power equipment follow different laws, and the measured data of defect
development process before the fault is scarce. The artificial intelligence prediction method based on historical data series
can not solve the prediction problem in the new stage. The statistical analysis method based on traditional reliability the-
ory has good practicability. Based on the performance degradation track theory in reliability theory, combined with the
data of dissolved gas in oil before the overheating failure of several on-site transformers, this paper builds a nonlinear
Wiener degradation model for the development process of gas volume fraction by combining the degraded track model as
a time-scale conversion function with the linear Wiener model. Moerover, the steps and methods for solving the model
parameters are also given. The analysis results of the field data show that the developments of the main characteristic gas
volume fraction before transformer overheating faults obey the exponential law, and the nonlinear Wiener degradation
model can be constructed by using the exponential function as the time scale transformation function. The model has low
requirements on the length and time interval of data series, can reflect the nonlinear trend and randomness of gas volume
fraction development process at the same time, and has the interpretability based on reliability theory. Finally, this paper
statistically analyzes the probability density distribution functions of each parameter in the Wiener degradation model of
methane, ethylene and total hydrocarbon volume fraction in transformer oil with overheating fault. The research results
provide a new method with good interpretation, high accuracy and low data requirement for gas concentration prediction
and transformer overheating fault probability calculation.
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Table 1 Parameters of the degenerated orbit models of the
total hydrocarbon concentration in transformers with

overheat fault
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Fig.4 The degradation orbit model of total hydrocarbon

concentration in the oil of a 220 kV transformer
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Table 2  Statistical distribution parameters of total hydrocar-

bon increment for a 220 kV transformer
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Table 3 Basic information of transformer overheating fault

development process cases
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Fig.6 Wiener degradation curve of overheating gases
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Table 4 Statistical distribution models of the parameters in the

Wiener models of the characteristic gases
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