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Calculation of Winding Hot Spot Temperature of Oil Immersed Transformer by the
Discontinuous Galerkin Method
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Abstract: In order to accurately calculate the winding hot spot temperature field of oil immersed transformers,
on the basis of comparison of the finite element method (FEM)and finite volume method (FVM)to calculate
transformer winding hot spot temperature characteristics, a new method of discontinuous Galerkin method (DGM)
based on discontinuous finite element method to calculate the winding hot spot temperature in transformer is
proposed. Taking a 180 MV -A-220 kV transformer as example, the transformer winding hot spot temperature
is calculated by use of DGM. In order to verify the accuracy of this calculation method, the winding
temperature rise test of the transformer is carried out and the winding hot spot temperature are detected. The
calculated results by DGM are compared to the detected data, calculated data by IEEE guide recommendation,
by FEM method and by FVM method. The contrast results show that the standard error between the calculated
value by DGM and the detected value is only 1.46 °C; while the errors corresponding to the IEEE guide
method, FEM method and FVM method are 4.81 °C, 3.71 °C and 2.58 °C respectively. The calculation accuracy
of the hybrid algorithm (DGM)is significantly higher than the other methods, which means that the internal

Y B #:2014-10-17; f&[EHH:2014-11-23

E&TE : [F 58637 BRI H (2012AA050802) ; v s i K S A BTl 55 25 51 H (13MS73); E K HL AL 0 H

Project Supported by National 863 Program Project (2012AA050802),the Fundamental Research Funds for the Central
Universities(13MS73), State Grid Sensor Fusion Technology and a Equipment Research and Application.



WL

I, HhAe, E M, 4 FET DOM A AU s de SR B T A - 29 -

temperature field of this hybrid method can accurately calculate the winding hot spot temperature of the oil

immersed transformer.

Key words: oil immersed transformer; winding hot spot temperature ; discontinuous Galerkin method (DGM )
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Fig. 1 Diagram of a transformer mesh horizontal sections
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Table 2 The temperature of the recorded data on the rated load
i ] 1= B A B2%: i)z BHTE9 S BH&EEIS BHTEISH BHEEI S
L I/A WEEC hik/C F/IC WP /C St THC Ji T+

2013-08-01T24:37 574 14.09 26.94 30.38 27.50 16.29 13.41
2013-08-01T24 :54 551 14.04 30.35 71.67 65.20 57.63 51.16
2013-08-02T01:23 542 14.39 41.61 77.49 72.20 62.81 57.81
2013-08-02T01:52 546 14.76 47.76 82.31 77.79 67.55 63.03
2013-08-02T02:20 538 15.03 50.46 84.66 78.40 69.63 63.37
2013-08-02T02 .47 543 15.29 53.12 85.23 79.66 69.94 64.37
2013-08-02T03:12 530 15.11 54.97 88.29 82.80 73.18 67.69
2013-08-02T03 :43 523 15.16 56.51 89.05 83.43 73.89 68.27
2013-08-02T04: 12 532 15.03 57.09 89.30 83.27 74.27 68.24
2013-08-02T04 :47 532 15.05 57.79 89.76 83.52 74.71 68.47
2013-08-02T05: 17 531 15.16 58.45 90.41 83.58 75.25 68.42
2013-08-02T05 : 45 522 15.29 58.92 90.72 83.68 75.43 68.39
2013-08-02T06: 13 521 15.40 59.03 91.08 84.02 75.68 68.62
2013-08-02T06:40 520 15.51 59.56 91.34 84.25 75.83 68.74
2013-08-02T06:53 520 15.58 59.67 91.44 84.44 75.77 68.86
2013-08-02T07:31 520 15.18 60.23 90.81 83.95 75.83 68.77
2013-08-02T08: 00 520 15.18 60.13 91.00 84.14 75.78 68.96
2013-08-02T08: 10 520 14.63 60.05 90.44 83.75 75.83 69.12
2013-08-02T08:36 520 14.44 59.01 90.25 83.48 75.81 69.04
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Table 3 The temperature of the recorded data on the 1.4 rated load
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AL U/A HEE/C HR/C #)r/C I IC AREPIVAO RRPIVAO
2013-08-02T08 : 36 520 14.44 59.01 90.25 83.48 75.81 69.04
2013-08-02T08 : 58 520 15.01 45.10 90.85 84.20 75.84 68.92
2013-08-02T09 : 26 541 15.18 46.47 92.01 85.87 76.83 69.61
2013-08-02T09:52 562 15.47 46.92 95.26 86.49 79.79 71.52
2013-08-02T10:20 569 15.54 47.30 97.34 88.70 81.80 73.16
2013-08-02T10:46 569 15.54 47.70 102.35 94.96 86.81 79.42
2013-08-02T11:09 569 15.75 48.08 106.08 98.14 90.33 82.39
2013-08-02T11:34 569 16.38 48.28 110.23 102.37 93.85 85.99
2013-08-02T11:58 569 16.71 51.30 110.90 103.40 94.19 86.69
2013-08-02T12:21 569 16.99 54.20 111.15 103.60 94.16 86.61
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Table 4 The actual monitoring results and using the
IEEE guide, DGM algorithm and FEM and FVM
algorithm calculation results of contrast C
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