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Project Objective

Advanced magnetic materials will enable compact and efficient high frequency DC links and their implementation in transportable energy storage and power
conversion systems. Compact and agile systems, able to fit inside a single semi-trailer, will significantly decrease both installation cost and time for solar, wind,
and geothermal energy systems in even extremely remote locations. Innovative magnetic core materials suitable for high frequency link converters that can
perform without active cooling are being fabricated. Fe,N, manufactured into magnetic components for the first time ever, will lead to lighter, smaller, more
affordable, and higher efficiency transformers required for transportable energy storage systems and the widespread adoption of renewable energy.
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Objectives:
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Benefits of Energy Storage:

= Maintain power quality and reliability
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Line frequency (50 Hz) transformer | Benefits:

=" Improve grid stability and resiliency

= Enhanced flexibility and control (load
leveling, power factor control,
frequency and voltage regulation)

= Enable solid state transformer (SST) designs * Increase deployment of renewable energy

= Bidirectional power flow enabled through use of

dual active bridge (DAB) topologies Benefits of Transportable Systems:

: : = Lower cost and increased flexibilit
* High temperature performance (reduced cooling Y

requirements) = Modular design reduces assembly and

validation time

= Decreased size and weight of transformer and
power conversion system (PCS)
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High frequency (20 kHz) transformer

= Faster installation at renewable energy
generation sites

= Improved reliability, resiliency, and flexibility

S. Krishnamurthy, Half Bridge AC-AC Electronic Transformer, IEEE, 1414 (2012).
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= yv'-Fe,N can meet all demands of high

Innovation/Risk:
frequency transformers

= yv'-Fe,N not fabricated as a bulk material or

Results: Hot pressing of Fe,N/epoxy composites
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