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ABSTRACT: The widespread applications of industrial
frequency conversion equipments and high frequency
equipments exacerbate the harmonic pollution in power
systems, thus special attentions are paid to the analysis and
calculation of transformer loss under nonlinear load. On the
basis of analyzing equivalent harmonic model of transformer
the traditional curve fitting-based harmonic loss calculation
method is modified, and in the viewpoint of eddy current field
the magnetic diffusion in different materials in quasi-static
magnetic field is researched and their harmonic frequency
dependent characteristics are induced. Considering equivalent
nonlinear parameters of transformer windings under different
harmonic frequencies and the superposition of harmonic losses,
the harmonic loss is modified. Both comparison results of
various calculation methods and simulation results of a
constructed model of frequency-variable speed control system
verify the effectiveness and correctness of the proposed

calculation method.
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Fig.1 The h sequence harmonic equivalent
circuit of transformer
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Fig.2 Conductor eddy current distribution
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Fig.3 Current density of the harmonic components
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Tab.1 Transformer parameters
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Tab.2 The value of the load harmonic current
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various calculation methods with different THD
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