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Abstract: Magnetic coupling DC/DC converter based on high-power high-frequency transformer is the core equipment to realize
large-scaled DC source interconnection and megawatt DC voltage conversion. Its working current is large, and the winding current
surges in the fault state of converter switching devices, which leads to serious stress deformation of high-frequency transformer
windings. In this paper, the types of open-circuit faults and short-circuit faults of IGBT and diode are analyzed in detail, and the
finite element method of indirect coupling of circuit-electromagnetic field-mechanical field is used to study the stress deformation of
high-frequency transformer windings in electromagnetic transient state. Taking a 200 kVA and 10 kHz high-frequency transformer as
an example, the short-circuit voltage percentage and reactance value of the high-frequency transformer under short-circuit condition
are calculated and measured to verify the effectiveness of the simulation model and its electromagnetic parameter setting. Then, the
current waveform, the winding electromagnetic force, the general shape variable and the stress distribution under 16 fault types were
obtained by the field-circuit coupling method. The results show that the maximum electromagnetic force, the maximum stress and the
maximum deformation of the winding surge up to 145 N, 0.624 5 MPa and 1.23 um, respectively. The research in this paper can
provide basis for structural design and fault analysis of high-power high-frequency transformer.
Keywords: high frequency transformer; fault state; magneto-mechanical coupled method; electromagnetic force; winding
deformation
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