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Simulation study of DC bias enduring ability of 500 kV power transformer
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(1. Henan Electric Power Company Electric Power Research Institute, Zhengzhou 450008, China;
2. Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: In order to further study the DC bias enduring ability of 500 kV power transformer, DC bias simulation model of 500 kV
auto-transformer is built based on the electric circuit and magnetic circuit combined model according to the J-A hysteresis loop theory.
The effects of magnetizing property of silicon steel sheet including coercive force, remanence, hysteresis loss to the enduring ability
of 500 kV power transformer are simulated through the variations of key parameters in J-A model. It is seen that the magnetic
currents are distorted with the occurrence of even harmonics when the DC component enters into the power transformer. The
magnetizing currents are increased with different amplitudes with the increasing of DC component. When the coercive force of
hysteresis loop is increased, the variations of magnetic currents and its total harmonics distortion are increased gradually. When
remanence and hysteresis loss are increased, the variations of magnetic currents and its total harmonics distortion are increased
greatly. The obtained results could provide theoretical references and new thoughts for the improvement of DC bias enduring ability
of power transformer and suppression measure of DC bias with certain practical value.
This work is supported by National Natural Science Foundation of China (No. 51207090).
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Fig. 1 Electric circuit model of a DC biased auto-transformer
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Fig. 2 Magnetic circuit of three-phase five limbs transformer
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Table 1 Name plate parameters of power transformer
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Fig. 3 Winding current, magnetic current and magnetic
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hysteresis loop of power transformer
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Fig. 4 Winding current and magnetic current of power

transformer under DC bias
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Fig. 5 Variation of magnetic current and its 7THD with the DC

component
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Fig. 6 Magnetic hysteresis loop with varied coercive force
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Fig. 11 Variation of magnetic current and its THD with the DC

component
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Table 2 Magnetic current of power transformer with the varied

magnetic hysteresis loop
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