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1. Trade Study: MF/MV Transformer Isolation Requirements and Core Selection 2. High Frequency Winding Design Considering AC Losses and Parasitics
» Effectiveness of using Soft Magnetic Alloys v High-Frequency Inductors (0.1-10 MHz): Offer higher power density, benefiting Navy power systems with SiC-based wide-bandgap
v Soft Magnetic Alloys enable compact, low-loss transformers for medium (1-50 kHz) and high (>50 kHz) semiconductors enabling faster switching and smaller inductors.
frequencies. v" Challenges and Solutions: High-frequency operation adds inefficiencies/parasitics; optimizing accurate modeling for multi-objective design
v Laminated steel cores are unsuitable due to high eddy current losses. holds potential efficiency enhancements for next-gen applications [4]. AC Winding Loss Model Survey and Benchmarking: (top)
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» Prototype Design and Results 3. Multi-Objective Optimization Integration

v Open Secondary Test: Full primary voltage (1131 V-pk), zero secondary current, max core flux, zero leakage

flux, primary current = 1.3 A-pk. v In the case of magnetics design problems, it is normally the case that there are multiple objectives of interest [6]. In the 3 cases below, the

v' Shorted Secondary Test: Reduced primary voltage (85.6 V-pk), full-load primary (89.1 A-pk) & secondary (71.2 Inductors and transformers mass and loss are optimized at the same time.
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