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What is a Superconductor?

ÅSuperconductors 100/25

ÅSuperconductors are materials that  
exhibit unique electrical characteristics: 

- Little to no resistance to the flow of
electricity

- Ability to carry hundreds of times as much
electrical current as copper

- Repel magnetic fields

ÅThese characteristics require:

- Cooling below a critical temperature

- Current levels below a critical current

ÅAbove these critical levels the material ñquenchesò, and 
current must flow elsewhere

ÅNew, ceramic high temperature superconductor (HTS) material 
discovered in 1986

- Requires less cooling; cost effective liquid nitrogen may be used 

Development of HTS has enabled utility commercial applications
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Superconductor Cableôs ELECTRICAL 
Characteristics

ÅVery high power transfer capability compared to 

conventional cables solves many siting problems

ÅVery low impedance reduces loading on parallel lines 

and equipment

ÅMinimal magnetic field and elimination of heat

simplifies placement concerns, minimizes right-of-way, 

and is easy on the environment

ÅOptional HTS cables with fault current management

capabilities eliminate need to upgrade existing equipment

HTS Cables offer unique capabilities
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Superconductor Cables 
Driving to Commercial Adoption

Dozens of successful HTS cable projects globally in service or in process

2001 2002199919981997 2010 2011 201320122000 2009200820072006200520042003

US/DTE ς24kV (120m) 

US/EPRI ς115kV (50m)

DENMARK ς36kV (30m)

CHINA ς35kV (30m)

JAPAN ς66kV (30M)

US/Southwire ς12.5kV (30m) 

KOREA ς22.9kV (30m)

US/Nat. Grid ς34.5kV (400m)

JAPAN ς77kV (500m)

SPAIN ς10kV (30m)

US/AEP ς13.8 kV (200m) 

CHINA ς10.5kV (75m)

US/LIPA Phase I ς138kV (600m)

KOREA ς22.9kV (100m)

MEXICO ς15kV (30m)

CHINA ς110 kV (30m)

KOREA ς22.9kV (100m)

RUSSIA ς35 kV (30m) 

Powered by AMSC wire

Powered by other wire

JAPAN ς66kV (250m)

SHANGHAI PROJECT (SECRI)

US/ConEd ς13.8 kV (220m)

US/LIPA Phase II ς138 kV (600m)

KOREA/KEPCO ς22.9kV (500m)

SPAIN ς20kV (30m)

KOREA/KEPCO ς154kV (100m)

Project list updated 4-2010

US/TresAmigas-200kVdc(10km)

Undecided

China/SGCCð110kV (1km)

Korea/KEPCO ð154kV (1km)

Korea ð22.9kV (3km)



Key HTS Cable PHYSICAL Characteristics

Familiar Physical Characteristics

ÅLooks like conventional cable

ÅMay be spliced

ÅMay be placed in ducts or direct buried

ÅMust be cooled with liquid nitrogen

ÅNo thermal constraints for placement

HTS Cables offer unique capabilities in a familiar package

Unique Electrical Characteristics

ÅVery high power transfer capability

ÅVery low impedance

ÅMinimal magnetic field 

ÅElimination of heat

ÅHTS cables with fault current management



Power Transfer Equivalency of 
Superconductor Cables

Superconductor cables provide transmission-level power transfer at medium voltage

* No XLPE cable de-rating factors applied. 
Superconductor rating based on conventional 4000A breaker rating
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Å Same Voltage, More 
Power

- Greatly increased 
power transfer capacity 
at any voltage level

Å Same Power, Lower 
Voltage

- New MV versus HV 
Siting Opportunity

ÅñMV Transmissionò

Å Ideal for NIMBY & 
ROW sparse 
environments



Simplifying Transmission Siting

HTS Cables Offer New Options to Siting Power Lines

Photo  courtesy Consolidated Edison

One MV HTS Cable can replace:

ÅMany conventional underground 

circuits

ÅOverhead transmission line



Background

Holbrook Superconductor
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ÎLIPA is a NYS Authority established in 1998 as 
the primary electric service provider for LI
Î1207 sq. mi.  (roughly 100 miles by 12 miles)

ÎNassau, Suffolk and the Rockaway Peninsula

ÎPopulation of about 3 million
Î1.1 million residential customers

Î100,000 commercial customers

ÎSince 1998, 5.7% population growth (172,000 more people)

Î $2.0 billion invested in system upgrades and 
improvements

ÎLIPA owns the assets
ÎAll T&D operations and most IS systems are outsourced

LIPA



LIPA Transmission System


