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Motivation, Objectives and Impact

d  Modular power electronics topologies for grid-connected battery energy storage systems (BESS) allow each battery to connect to a dedicated DC-DC converter, accommodating varying
characteristics, voltages, capacities, and health states (see Fig. 1). This flexible approach enables series connection of DC-DC converter outputs to achieve higher DC link voltages,
eliminating the need for large, costly line-frequency transtformers (LFTs) for medium-voltage (MV) grid connections.

d High-frequency transformers (HFTs) reduce volume and cost
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Figure 1. Cascaded DC-DC structure interfacing individual batteries with the

medium-voltage (MV) grid. Isolated DC-DC converters are implemented using the

dual active bridge (DAB) topology. d The bobbin is constructed from Acrylonitrile Styrene Acrylate (ASA), offering a dielectric

strength (E; ) of up to 35 kV/mm, depending on the operating frequency.
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Figure 2. Design procedure diagram. Figure 3. Transformer proposed shelf-type structure Figure 5. Left: Simulated thermal performance with a fan, showing core losses of 32.1 W and winding
with units given in mm. losses of 22.6 W. Right: Magnetostatic simulation illustrating the core flux density within the desired

range for optimal performance.

Constructed Prototype
B Current and Future Work

1 The constructed prototype will be characterize and evaluated at rated conditions.

d Thermal, conversion and insulation performance will be evaluated and simulation models
will be updated to match experimental results.

1 Additionally, we will investigate the relationship between isolation levels and power

conversion performance, which may limit scalability in modular power conversion

architectures.
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