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Power Conversion System 

for Scalable ES Deployments

• Modular topologies for direct MV grid connection
• Integration of storage in existing and emerging 

power electronic energy infrastructure

Uninterruptible Converter Topologies 

for Critical Storage Assets

• Fault-tolerant and reconfigurable 
hardware architectures

• Hot-swap capable converters and storage systems

LOOKING FORWARDAreas of Interest:
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Applications of Power Electronics in 
Storage System Safety

• Stranded energy extraction

• Active response to thermal runaway

Integration of Advanced Components

• Wide bandgap devices

• Advanced magnetics

• Advanced capacitors
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135µm dielectric

Materials
▪ Bottom layer in the PE 

R&D spectrum (non-

application specific)

▪ Foundation for other 

technological 

improvements

▪ Advanced wide band-gap, 

magnetic materials, new 

capacitor dielectrics, etc. 

Metal InsulatorSemi-C.

Conduction Band

Valence Band

Iron Nitride 

Magnetics

SiC and GaN

Semiconductors

High Temp

Dielectrics
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Components
▪ Materials combined form 

components 

▪ Basic building blocks of 
circuits

▪ Includes switches, 
capacitors, inductors, etc.

Subsystems
▪ Multiple components 

form subsystems

▪ Perform a specific 

task within the PES

▪ Includes subsystem 

controls, sensors, 

thermal management, 

protection, power 

stage, etc.

Power 

Converter 

Modules

Grid-tied ES PCS

Systems
▪ Subsystems form the system or 

Power Conversion System (PCS)

▪ Self-contained, fully functional unit 
to performs end-use applications

▪ Includes DC/AC disconnects, 
system controls, final packaging, 
etc.

Capacitors

Inductors and

transformers

Switches

MATERIALS TO MEGAWATTS:

Remote ES PCS
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WBG devices
▪ Higher switching frequencies

▪ Higher breakdown voltage

▪ Higher junction temperatures

WBG-BASED SYSTEMS:
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WBG

UWBG

WBG-based systems along 
with advanced magnetics, 
capacitors and packaging  
can ultimately reduce energy 
storage power conversion 
system size and weight up to 
an order of  magnitude over 
present state of  the art 
silicon-based systems and 
significantly reduce energy 
losses.

Turn-on Turn-off Full period

PWM Control Signal Gate Drive Output

Transportable Energy 
Storage System



RESILIENT STORAGE INTEGRATED ELECTRICITY FOR THE NAVAJO NATION
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▪ Project Description:

o Develop  a safe, flexible, reliable, and resilient plug-n-play building block 
(AC-Cube), that can be used  individually or scaled as needed, to address 
a range of applications and fulfill the electric power needs.

▪ Project Team:

o Georgia Tech, Center for Distributed Energy

o Navajo Tribal Utility Authority

o Sandia National Laboratories

▪ Project Impact

o For disadvantaged communities that are deprived of electric power 
and affected by high-impact low-frequency events (such as hurricanes 
or wildfires) — there are few sustainable power solutions available 
that are compact, flexible, capable of rapid deployment, and 
installed/operated/maintained without skilled technicians.

o This impacts thousands of people in the US, many living Native 
American nations and communities, or impacted by unforeseen 
catastrophic events that compromise the bulk power system.

▪ Accomplishments

o Successfully designed, developed, and validated the first AC-Cube 
prototype.

▪ >1 kW “AC Cube” >250 W PV panel and 1 kWh, 48 VDC battery

▪ Stack AC Cubes for higher power, add extra  batteries & PV 
panels for longer run times

▪ Connect to grid at main AC panel to supply sub-circuits or to 
return power (needs electrician)

▪ Plug-n-play connect of multiple stacks of AC Cubes to form an 
adhoc microgrid

▪ Target <$1000 for 1.25 kW/1 kWHr AC Cube w/ internal battery, 
250 W PV panel, grid connect
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Ultimately the Work Force is the Client!
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