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Fig.1 Simulation model of converter transformer
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Tab.1 Parameters of materials applied in simulation
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Fig.2 B-H curve of applied materials
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Tab.2 Harmonics components in line windings
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Fig.4 Magnetic flux density distribution of each

component under fundamental wave
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Fig.5 Loss distribution of each component under

fundamental wave
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Tab.3 Simulation results under fundamental wave and

comparision to experimental results
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Fig.6 Magnetic flux density distribution of each component

under fundamental wave and harmonics
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Fig.7 Loss distribution of each component under

fundamental wave and harmonics
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Fig.8 Summary of power loss under superimposed current
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Fig.10  Windings structure and magnetic field component
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Study on loss distribution and characteristics under fundamental wave
and harmonics of converter transformer

WANG Hao-tian', LI Jun-hao', SONG Yan-feng', SUN Yuan', WANG Hao-yang’
(1.State Key Laboratory of Electrical Insulation and Power Equipment, Xi’ an Jiaotong University,
Xi’an 710049, China; 2.Maintenance Company, State Grid Shanghai Electric Power Company,
Shanghai 200063, China)

Abstract; In actual operation process, voltage applied on the converter transformers is AC/DC composite voltage ,

and high harmonic components flow through the windings. The harmonic current will affect the internal magnetic
field and generate harmonic losses. To study the process, a three-dimensional electromagnetic transient simulation
model of transformer is built, which is based on an actual converter transformer with the stage of 400 kV. And a
comparison is made to test the accuracy of the 3D model. Taking the current with harmonics as the excitation, each

harmonic component is superimposed on base frequency wave to calculate the power loss. Comparing the distribution

of the loss of the core, windings and other parts under these superimposed current, the influence mechanism of har-

monics to power loss in converter transformers are summarized.

Key words: converter transformer; harmonic current; finite element; loss calculation



