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Figure 1 The trend chart of H, content fluctuation
with time
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Figure 2 H, first-order difference diagram
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Table 1 ADF test results
bR ERE S
-8.378 296 e+00
2.550 610 e-13
1. 000 000 e+00
8.200 000 e+01
-2.897 490 e+00
-2.585 949 e+00
-3.512 738 e+00

Augmented Dickey-Fuller Test Statistic
p-value

#Lags Used

Number of Observations Used

Critical Value (10% )

Critical Value (5% )

Critical Value (1%)
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Figure 3 Autocorrelation function diagram
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Figure 4 Partial autocorrelation function diagram
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Table 2 Order selection principle
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Table 3 Calculation results of three criteria corresponding to the model

HEAY AlC BIC HQC
ARMA(0,0) 616. 129 977 668 620.991 611 266 618. 084 313 453
ARMA(0,1) 616.713 923 055 624. 006 373 452 619. 645 426 732
ARMA(1,0) 617.287 849 302 624. 580 299 699 620.219 352 979
ARMA(1,1) 619. 565 819 477 629. 289 086 673 623. 474 491 046
ARMA(1,2) 617.420 318 781 629. 574 402 776 622.306 158 242
ARMA(2,1) 616. 618 160 310 628. 772 244 305 621.503 999 771
ARMA(2,0) 614. 861 352 414 624. 584 619 610 618. 770 023 983
ARMA(0,2) 616. 099 303 415 625. 822 570 611 620. 007 974 984
ARMA(2,2) 611. 166 068 854 625. 750 969 648 617.029 076 207
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Figure 5 Standardized residual diagram
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Figure 8 QQ diagram of residuals
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Figure 9 Forecasting trends
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Figure 10 Model prediction comparison
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Table 4 Prediction accuracy comparison
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Time Series Prediction Melhod of Dissolved Gas Content
in Transformer Qil @ased on ARIMA Model

JIA Rubin, GAO Jinfeng

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The dissolved gas content in transformer oil was an important index to measure the operating state of
transformer. Prediction method of gas content in transformer oil was explored by using differential
autoregressive moving average model. In this method, the time corresponding to the gas content value was used
as the index input model to predict the time series by python programming. In the process of modeling, the unit
root test of the stationary time series was carried out by augmented dickey-fuller test statistic. The original non-
stationary time series was transformed into stationary time series by differential processing. Then, by using the
principle of parameter selection of auto correlation function and partial auto correlation function, several groups
of models were obtained, and the akaike information criterion, bayesian information criterion, hannan-quinn
criterion, were used in the process of selecting several groups of models. Finally, the residual error of the opti-
mal selection model was tested by the correlation test method, and the gas content was predicted by the model
which meets the residual requirements. The experimental results showed that the proposed prediction method
has high prediction accuracy and could provide valuable reference for the reasonable arrangement of
transformer condition maintenance.

Key words: transformer oil; gas content; time series; ARIMA model; prediction



