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Table 1 Main parameters of transformer to be studied

2 EE/mm NEA/mm AR2EE/mm B [ %%
T 1280 410.0 471.0 70 199
F 1280 496.0 560.5 70 199
H 1280 635.5 742.0 82 1 676
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Fig.2 Improved lumped parameter circuit model
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Table 2 Variation of electrical parameters under T winding

radial deformation

MABH R E L

E1 FRE2 BE33 RE4
ng 21.800 00 2.750 6.56 10.09 12.39
Cu,l 70.592 00 -3.860 -7.91 -11.54 -15.64
Cu,z 16.210 00 -1.050 -2.47 -3.56 -9.07
C”J 0.312 54 -3.416 -14.70 -23.28 -32.65
Cn,4 0.007 33 -5.330 -13.52 -27.59 -34.87
Ctl,S 0.000 21 -6.960 -14.59 -23.33 -30.71
Cps 546.130 00 2.440 10.43 15.69 20.15
Cy 783.820 00 0.770 1.37 1.52 1.74
Cy 583.230 00 0.940 2.31 2.99 3.66
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Table 3 Resonance point deviation under
T winding radial deformation

SR AR I i IFD/ % IAD/ %
1 -2.728 -2.147
2 -4.725 -3.828
3 -6.034 -6.165
4 -7.963 -8.645
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Table 4 Variation of electrical parameters under
H winding radial deformation

MASH Eifpr R

D=1% D=3% D=5%
Cgl 2.253 00 1.390 2.490 6.550
C“y] 13.082 00 -3.440 -5.750 -5.890
Ckl‘z 6.532 00 -2.410 -4.720 -11.510
Ckl,s 2.002 30 -3.734 -12.735 -18.912
Cklv4 0.415 17 -5.824 -14.452 -22.183
Ckl,s 0.101 51 -5.256 -17.491 -26.601
c, 72159000 0.725 2.223 5.737
Cy 2 159.210 00 0.123 0.270 0.445
C, 1 423.070 00 0.116 0.263 0.384
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Table 5 Resonance point deviation under
H winding radial deformation
D/ % IFD/ % IAD/ %
1 -1.373 -0.822
3 -2.728 -3.063
5 -8.597 -6.896
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Improved FRA modeling and radial deformation fault analysis of
traction transformer windings
ZHOU Lijun,LI Wei,JIANG Junfei, GAO Shibin, YAN Jinghe

(College of Electrical Engineering,Southwest Jiaotong University , Chengdu 611756, China)
Abstract : Taking a QYS-R-(31500+25000) /220 traction transformer as the research object,an improved frequency
response model based on lumped parameter circuit considering full capacitance parameters of windings is proposed.
The correctness of the proposed model is verified by comparing with the measured curves. Then two kinds of radial
deformation faults,i.e. inward warpage deformation and outward drum deformation , are respectively simulated for the
traction winding and the high voltage winding of transformer. The influence of different deformation faults on capaci-
tance parameters is mainly analyzed. The results show that when the traction winding and high voltage winding have
radial deformation faults,their characteristic diagnostic frequency bands are different,but in their respective charac-
teristic frequency bands,the changes of frequency response curves are the same,that is,with the increase of the fault
degree , the frequency response curves move towards low frequency,and the amplitude increases.

Key words :traction transformer;lumped parameter;frequency response analysis;radial deformation ;capacitance
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Fig.Al Magnetic flux density distribution in short-circuit fault of transformer
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