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Simulation and Analysis of 3D Transient Leakage Magnetic Field
and Electromotive Force of Power Transformer
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Abstract: In order to analyze the transient magnetic field and transient electrodynamic characteristics of
transformer windings under short-circuit impact, according to the theory of leakage magnetic field of transformer
windings and the principle of calculation of short-circuit electrodynamics, using the finite element analysis software
for calculating electromagnetic fields, a SSZ11 - 50000/110 the three-winding power transformer is the research
object, the simulation model and short-circuit calculation equation of the transformer winding are established, and
the simulation analysis of the transient leakage magnetic field and transient short-circuit electromotive force of the
transformer is carried out. When the medium-voltage side winding of the transformer high-medium operation mode
has a ground short-circuit fault, the transient leakage magnetic field of the winding and the distribution law of the

axial and radial transient short-circuit electromotive force of the winding are calculated. The simulation results show
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that during the short-circuit process of the winding, the leakage magnetic field and the electromotive force

distribution are related to time and space, and all appear at the maximum value at ¢ =0. 01 s. At any time, the axial

magnetic induction intensity is small on both sides and large in the middle; the radial magnetic induction intensity

between the medium-voltage and high-voltage windings is approximately “ A" shaped. The distribution law of the

radial electrodynamic direction of the windings on the inner side of the iron core window and the outer side of the

iron core window is different. The axial electromotive force of the winding is approximately symmetrically distributed

in the center, and the electromotive force on both sides is the largest, and the smallest is near the middle of the

winding. This study provides a reference for preventing transformer winding deformation and improving design.

Keywords ; power transformer ; three-phase short circuit; transient electrodynamic ;finite element simulation
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Fig. 2 Schematic diagram of transformer windings

subjected to forces in a magnetic field
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Tab.1 Structural parameters of power transformers

i i iR
B AR/ mm 690 690 690
BRI E 2 A/ mm 1300 1300 1 300
k4R SR B/ mm 624 624 624
BB O %8/ mm 750 750 750
R P2/ mm 548. 50 445. 50 362. 00
LA 1] 95/ mm 90. 50 66. 00 60. 50
Hul 145 BE/ mm 1.50 1.50 2.00
Y T/ mm 50 30 30
S H A 20 20 20

R2 BATESRHRSSH

Tab.2 Electrical parameters of power transformers

I U L
HSE F R/ kVA 50 000 50 000 50 000
FE LA 262. 40 749. 80 2749. 30
BT 2,/ % 10. 24 18. 41 6. 46
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