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BACKGROUND AND OBJECTIVES
* WBG device and novel magnetics enable single stage medium voltage dc/dc conversion.

» Dc/dc transformer may have flux unbalance due to control and device mismatch.

* Flux balancing in control transients has been well solved by modulation, but the balancing in steady-state may
face challenges due to sensor/control resolution, etc.

= Current harmonics in dc/dc transformer can be used to detect the flux unbalance.
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* |n utility transformers, harmonics In magnetizing current have been
modeled during saturation.

= Air gaps can be replaced with ferrite gaps to create partial saturation in
nanocrystalline and amorphous transformer cores to detect flux
unbalance.

= Piece-wise linear model used to model the different levels of the ferrite
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gap saturation.
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CONCLUSION

* The ferrite gap-based method can produce the partial core saturation and magnetizing current harmonics due to
flux unbalance.

* The relationship can be found between current harmonics and flux unbalance.
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