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Fig.3 Mesh of some structural parts in eddy domain
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Fig.4 Current, harmonic and reactive power under DC bias
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Tab.5 Steady-state temperature and increment under DC bias
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Calculation and analysis of loss and winding hot spot temperature under DC
bias of 500 kV single-phase transformer

LI Ming-yang', ZHANG Jun-shuang’, LI Hai-ming’, WANG Ze-zhong', CHEN Yong-wei’

(1.Beijing Key Laboratory of High Voltage & EMC, North China Electric Power University,

Beijing 102206, China;2.State Grid East Inner Mongolia Electric Power Co., Ltd., Hohhot
010010, China;3.Xinjiang Transformer Plant of TBEA Stock Co., Ltd., Changji 831100, China)

Abstract; In order to analyze the influence of DC bias on top oil temperature and winding hot spot temperature of
power transformer, this paper proposes a calculation method of top oil and winding hot spot temperature under DC
bias based on field circuit coupling model and thermal circuit model. This method is used to calculate and analyze
the loss, top oil and winding hot spot temperature of a 500 kV single-phase auto-transformer under DC bias. After
DC bias, the winding loss of transformer decreases slightly, and the loss of iron core, clamp and other steel struc-
ture parts increases with the increase of DC bias current. Due to the short-time pulse characteristics of geomagnetic
induced current (GIC) waveform, the temperature rise of transformer top oil and winding hot spot under GIC is
lower than the steady-state temperature rise under the same DC bias current. The research methods and conclusions
of this paper have certain reference value for the research on the ability of transformer to withstand DC bias.

Key words: DC bias; field-circuit coupling model; loss; winding hot spot temperature



