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Fig.1 Topology of LCC resonant converter
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Fig.2 Typical waveform of resonant current
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Fig.3 Transformer winding structure and magnetic field
distribution in core window (front view)
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Fig.4 P and T sections of E-core transformer
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Fig.5 Top view of transformer
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Fig.6 Calculation model of transformer
magnetic reluctance
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Fig.8 XP model
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Fig.9 Dimensions of XP model by

magnetic resistance calculation
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Fig.10 Magnetic field distribution in core window
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FEA-based calculation of leakage inductance for
high-voltage high-power E-core transformer
WANG Yachao,LIU Jun,HE Xiangning
(National Laboratory of Power Electronics,Zhejiang University , Hangzhou 310027, China)
Abstract: A two-dimensional ERXP model is built for the gapless E-core transformer with rectangular
interior column. Its ER model is built on the section perpendicular to the longest edge of magnetic core
and its XP model on the section parallel to the longest edge. The rectangular section is then equivalent to
a circular section with same area. The dimensions of ER or XR model are calculated while keep the
magnetic resistance of its interior column equal to that of the actual transformer. The three dimensional
magnetic field of actual transformer is equivalent to the weighted average of the simulated results of two
models,based on which,the leakage inductance is figured out. Simulative results show that the energy of the
leakage inductance is mainly concentrated between the primary and the secondary windings,consistent with
the theoretical analysis. The leakage inductance calculated with the ERXP model is 7.25 wH,4.6% lower
than the measured leakage inductance(7.6 wH) ,better than the one dimensional analysis.
Key words: electric transformers; two-dimensional finite element; models; LCC resonant converter; E-core;

leakage inductance; eddy-effect



