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Motivation

• The entire world is shifting towards DC from AC. Electric

Vehicles, LED lighting, portable electronics, and inverter

motor drives are expanding in popularity. while

photovoltaic systems, battery storage, and off-shore

energy harvesting are growing exponentially.

• Numerous inefficient conversions between AC and DC

can be mitigated through DC distribution and protection.

•

Introduction and Background

• Repetitive conversion between AC and DC is inefficient

and expensive.

• Increasing share of electricity is generated in DC or other

variable forms, and nearly all consumer energy is DC.

• Bidirectional medium-voltage distribution systems enable

harvesting clean and sustainable energy from wind, sun,

and sea while promoting a more robust and adaptive

infrastructure to our ever-changing global energy needs.

• The greatest challenge to DC distribution is safely

interrupting fault current in the event of a short circuit.

Research Statement

• To develop high-speed, high-efficiency, and scalable

protection devices for medium-voltage, bidirectional, DC

power flow. These technologies will facilitate the harness

and transmission of distributed renewable energy

resources and their deliverance to the end customer.

Focus Objectives

Develop bidirectional DC protection devices with:

• Minimal or no on-state energy consumption

• No communication, standalone operability

• Ultra-fast operational time, under 1 millisecond

Critically analyze DC distribution and protection for:

• Barriers to entry outside of protection devices

• Deployment beyond the Microgrid
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Quantitative Analysis of Circuit Breakers Technologies and Next Steps

• Analyze potential of Hybrid DCCBs in 

non-conventional applications:

• Industrial facilities

• Multi-terminal DC distribution

• Electric Ships

• Data Centers and Server Farms

• Redirect fault energy to operate gate 

driver and Thomson Coil Actuator (TCA)

• Implement small scale rural DC 

Microgrid prototype in Bangladesh

• Completely renewable DC design

• Islanded / Grid-tied applications

AC periodically crosses 

zero, this is not guaranteed 

for DC, complicating 

protection schemes.

Providing Benefits Across the Nation, and the World

Transactive Energy will accelerate growth and 

stability in the aging national power system.

First applications in electric ships such as Military and Leisure craft, 

More Electrified Aircraft (MEA), All Electric Aircraft (AEA)

Performance Metrics of Progressively Switched and Actively Damped Hybrid DCCB
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