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Dutch physicist 

Heike Kamerlingh Onnes 
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• Discovered Superconductivity in 1911 

in Mercury at 4 Kelvin during the 

search for Absolute Zero

• Temperature of liquid Helium – 4.19K

• Availability of of Helium was limited
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The Woodstock of Physics 

New York 1987
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Congressional and Administrative Action 1988
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What do we do with it?
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Applications in the electric power industry were seen as more than 15 years in the future “if… feasible at all.” Office of 

Technology Assessment – 1990
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2005 -2008 – The HTS Hay Days for electric power
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Benefits of  Superconductors for the Grid
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Image from “A National Effort to Introduce New Technology into the Power Delivery Infrastructure” DOE 

Office of Electricity Delivery and Energy Reliability - 2/16/2007

• “Eliminate the need for new rights of 

way

• “Enable power flow as low voltages, 

significantly reducing permitting 

requirements

• “Enhance overall system efficiency as 

a result of exceptionally low losses

• “Increase utility system operating 

capacity and flexibility”*

*“Basic Research Needs for Superconductivity”, DOE Office of Science, May 2006
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Closed Loop Superconducting Grid Projects

Long Island, NY (2008)Columbus, OH (2006)

Yokohama, JP (2012)

Jeju Island, KR (2014)Essen, DE (2014)

Utility: LIPA

Cable: Nexans/AMSC

Distance: 600m (0.4 miles)

Capacity: 574 MVA @ 138kV

Utility: AEP

Cable: Southwire/AMSC

Distance: 200m (0.1 miles)

Capacity: 51 MVA @ 13.2kV

Utility: TEPCO (Japan)

Cable: Sumitomo (SEI)

Distance: 250m (0.2 miles)

Capacity: 200 MVA @ 66kV

Utility: KEPCO (South Korea)

Cable: Nexans

Distance: 1000m (0.6 miles)

Capacity: 600 MVA @ 154kV

Utility: KEPCO (South Korea)

Cable: LS Cable/AMSC

Distance: 700m (0.5 miles)

Capacity: 50 MVA @ 23kV

Utility: National Grid

Cable: Sumitomo/SuperPower

Distance: 350m (0.2 miles)

Capacity: 48 MVA @ 35kV

Albany, NY (2006-2008)

Utility: RWE (Germany)

Cable: Nexans

Distance: 1km (0.6 miles)

Capacity: 40 MVA @ 10kV

Utility: ComEd

Cable: AMSC

Distance: 200m (0.1 miles)

Capacity: 62 MVA @ 12kV

Chicago, IL (2021)
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Distributed evaporative cooling unlocks long distance HTS
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• Nitrogen latent heat of vaporization 20 times more cooling power than sensible heat

• Open loop, single-passage coolant flow (nitrogen vapor vented to atmosphere)

• Overhead installation with vacuum jacketed pipes at line voltage

• Pole-top mounted evaporators ~ one/kilometer

• Nitrogen supply stations (via truck delivery or 

onsite generation) one/100 kilometers
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Superconductors – Higher Power. Lower Voltage.

Superconducting Transmission

1200 MVA
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Versus

Same Capacity

Lower Voltage 138 kV
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Capacity Increase Options
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~60’

~90’

Conventional 115 kV AC

Superconducting 115 kV AC

1,000 MW

~60’

~90’

Conventional 345 kV AC

~150’

~90’

1,000 MW

Option A Option B
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Distributed evaporative cooling 

can move more power with less 

tower over long distances. 

Conclusion


