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ABSTRACT: In recent years, high-frequency power electronic
circuits, represented by power electronic transformer, has
attracted wide attention, and the dual active bridge part usually
owns the switching frequency as high as tens of kHz. For
electromagnetic transient simulation of high-frequency power
electronic circuits, while adopting the constant admittance
switch model is helpful to simplify the computation, there are
still challenges to the simulation precision and efficiency. One
is that the switch virtual loss brought by constant admittance
switch model under high frequency switching actions seriously
influences the simulation precision, while the other is that the
required quite small simulation time-step will increase
computing burden and affect the simulation efficiency. To cope
with this, the paper proposes a fractional time-step simulation
method (FTSSM), which adopts the improved highly-paralleled
electromagnetic transient program (EMTP) algorithm for
discretization modeling, and the simulation calculation is
implemented as the iteration of a series of small step synthesis
calculation process with different fractional time-steps. Here,
the small step synthesis (SSS) with the idea of “modeling with
small time-step while calculating with big time-step” can
reduce the virtual loss, and the fractional time-steps are
designed to exactly locate the switching actions so as to
support the accurate simulation with larger time-step.

Simulation results analysis shows that the proposed method can
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effectively improve the simulation precision of high-frequency
power electronic circuits and support the larger time-step
simulation with enough accuracy, which is helpful to accelerate
the offline simulation and improve the real-time simulation
performance.

KEY WORDS: high-frequency power electronic circuits;
electromagnetic transient simulation; constant admittance
switch model,

small-step synthesis; fractional time-step

simulation method
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Fig. 1 High-frequency power electronic circuit (taking power electronic transformer system as an example)
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Fig. 2 Control block diagram of DAB block
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Fig. 10 Result waveforms under scenario 1 (Ny=0)
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Table 4 Simulation statistics under different /V;
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