NV Multi-Objective Optimization of Magnetics for Power Electronic Converters
FREECW

SYSTEMS CENTER

‘m _ = ‘m _ -

NC STATE

Kristen Booth, Srdjan Srdic, and Srdjan Lukic UNIVERSITY

B Applications & Impacts g

While power electronic convertgr topologies have S H S |k When completed, this multi-objective optimization

evolved through the years, the design process has not. Magnetics b [ R 1 qlpc Lik algorithm can reduce development time and costs for any

The aim of this project is to provide valuable design data Design po & T? BIE $ R converter topology and application. Applications of
. : 7 l '

that can improve the research and design process. The b . interest include high power density converters, such as

completed algorithm will have the ability to show trade- 52J|_ gd" those used in electrified naval or aircraft systems, and

offs in power density, efficiency, and cost for various el ::I ::| high efficiency systems, like Solid State Transformer, EV

topologies and their applications.
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- [V (Ayp) + Veec(Aws)ID fast charger, or server database centers.

Unlike other optimization o AP - —— ien Fig. 7. Single U core test setup with the following parameters: |

algorithms, this  setup > rfswBmKey - Cpc = 2 uF Ly, =27.5uH o Weight  ~ Costs |
does not require a closed- - R, = 60.5Q Ly = 3225 uH \/\ / Development Time
form set of equations; it AP < WyA ore Numeore 8 fowy = 50 kHz \
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uses a circuit simulator,
such as Modellica, to
model the converter. From
there, the data is imported
to MATLAB® for design.
The magnetics design

process is described in Fig. 1. FREEDM Systems
this poster. Center 3-plane diagram. Loss
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Fig. 3. Example of magnetics
design sweep.

Fig. 10. Multi-objective optimization impacts on design.
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Fig. 8. Full load outputs.
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