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ABSTRACT: To improve fault prediction for power
transformer, a new model of combination forecasting with
optimal weights was proposed. Four existing methods namely
Gray theory, BP neural network, Genetic Algorithm and
Kalman filtering arithmetic were adopted synthetically to
forecast the concentration and development trend of dissolved
gases in transformer oil. Each optimal weight of the four
methods was calculated firstly according to the principle of
least error sum of square and their prediction error ratios. Then,
the optimal combination forecasting model was formed based
on the optimal weights. In terms of the model, concentration of
dissolved gases in transformer oil would be obtained. In this
way, the advantages of the four methods were concentrated and
a maximum forecasting precision will be gained. Simulation
results show that the proposed forecasting algorithm is feasible
and dependable. Besides decreasing prediction error and
improving forecasting precision greatly, it also provides a new
way to solve other data forecasting problems in power system.
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Fig. 1 Structure of BP neural network
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Tab.1 Gas dissolved in transformer oil uL/L
I i) ) Y1 Y2 Y3 Ya
2004-06-10  14.2 15.7 11.9 18.1 12.4
2004-08-09 182 17.6 16.8 245 15.9
2004-09-11 208 213 23.4 30.2 19.7
2004-12-07  30.2 25.8 37.6 40.7 24.1
2005-01-15  50.6 40.6 48.8 65.2 419
2005-04-10  60.3 53.7 56.5 725 54.1
2005-07-12  75.8 67.2 738 82.9 705
2005-09-14  84.3 92.7 83.6 100.1 89.8

2005-12-11  106.7 100.9 104.3 121.4 99.2
2006-01-09  122.3 1245 120.8 131.2 105.1
2006-04-07  137.8 130.4 133.7 148.3 131.8
2006-07-11  150.4 142.8 140.2 162.6 158.5
2006-09-13  160.8 173.4 150.1 1735 170.6
2006-12-15  200.3 188.7 221.6 218.8 185.5
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Tab. 2 Results of combined forecasting method

I} /i) Ha/(uL/L) y/(uL/L)
2004-06-10 14.2 13.9
2004-08-09 18.2 18.1
2004-09-11 20.8 232
2004-12-07 30.2 322
2005-01-15 50.6 48.4
2005-04-10 60.3 58.3
2005-07-12 75.8 734
2005-09-14 84.3 90.1
2005-12-11 106.7 105.4
2006-01-09 122.3 118.9
2006-04-07 137.8 135.3
2006-07-11 150.4 150.1
2006-09-13 160.8 164.5
2006-12-15 200.3 204.8
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Tab. 3 Prediction error of all forecasting methods
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