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Abstract: This paper processes simulate analysis of short-circuit test model of transformer, using finite
element analysis software ANSYS. The winding and disk deformation is calculated in different elastic
modulus value of strip; By changing the size of strip circumferential direction, radial displacement of disk
is calculated corresponding to the four strip size; The model is calculated and analyzed in the load of
short-circuit test, the maximum deformation 2.62 mm of disk obtained is consistent with actual measured
value 2.906 mm. This analysis method in paper can be used for large power transformer winding
short-circuit strength and radial stability analysis.
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Fig. 1 Test model modeling
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Fig. 2 Stress-strain relationship of winding
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Tab. 1 The elastic modulus change influence on winding

FAVERLEMPa AiES/mm  RFEFIENC) AU T1IMPa
35 2679  2.380x10° 59.3
7 1400  1.140x10° 58.4
15 0953  0.630x10% 575
50 0.624  0.304x10% 55.2
100 0522  0.210x10% 53.0
150 0471  0.168x10° 515
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Fig. 3 Elastic modulus at 3.5 MPa
radial distortion of each disk
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Fig. 5 Winding radial deformation in relations with
changement of elastic modulus
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Fig.6 Winding equivalent stress in relations with
changement of elastic modulus
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Tab. 2 Measurements waveform amplitude change in AIO channel
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96.3%,9 437 -2.906 -0.676 -2.230 -3.927 +3.251 -2.181 -1.746 -3.809 +1.628 -1.327
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Tab. 3 The simulation results of the model

PEARYEREImm (RS mm IREEAIEENC) SRR I IMPa
22.0 117 0.86x10° 58.4
20.0 1.97 1.31x10° 65.6
17.6 2.82 2.67x10° 62.4
15.0 3.21 3.78x10° 61.6
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Fig. 7 Disk displacement at the width of 17.6 mm strip
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Fig. 8 Disk displacement at the maximum test load
(96.3% current)
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Tab. 4 The calculated data at the maximum test load
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