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Power electronic converters now play the important role in interfacing renewable
energy sources and energy storage devices with the utility grid. Dual active bridge DC-DC
converters are the most promising topology that gain attention from research communities
in the past ten years due to their bidirectional power transfer capability, high efficiency,
galvanic isolation and ease of voltage matching.

This project investigates applications of tape-wound nanocrystalline materials for
construction of high frequency transformer cores of a 1.1-kW 48V/400V dual active bridge
(DAB) DC-DC converter and compared with the commonly-used ferrite cores. This
converter is designed for connecting a home battery storage with the input voltage ranges
from 42 V to 54 V. to a constant DC bus voltage of 400 V. A toroidal core and cut C-cores

of tape-wound nanocrystalline materials were chosen for construction of 48V/400V 1.2-
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kKVA 20-kHz transformers. A set of EE65 cores of MnZn N87 ferrite was selected for
comparison.

The cut C-core nanocrystalline transformer has efficiency between 98.4% to 99.1%
with the nominal power density of 9 W/cm?®. The maximum operating temperature of
71.0°C. The toroidal nanocrystalline transformer has the efficiency range of 97.6%-99.2%,
the power density of 12 W/ cm?’ and the maximum operating temperature of 60.1°C. The
efficiency range, power density and the maximum operating temperature of the ferrite
transformer were found to be 97.6%-98.8%, 6 W/ cm?, and 78.5°C respectively.

The tape wound nanocrystalline material not only reduces the core loss, but also
decreases the copper loss due to smaller copper windings. Nanocrystalline cut C-cores is
suitable for high power applications due to the increased efficiency and ease of

transformer manufacturing.
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