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Benefitsof SuperconductingAC Cables

User

ÁHigher transmissioncapacityat lower voltage

- Avoidhighvoltageequipmentin urban areas

ÁHigher transmissioncapacityat lower diameter

- Flexible laying, lessundergroundwork

ÁThreephasesin onecableup to highcapacities

- Lessright of way, fast cablelaying, lessundergroundwork

Environment

ÁElectromagneticcompatible

ÁPotential of lower losses

ÁNogroundheating

Operation

ÁLow impedance

ÁOperation at natural load

Enablesuniquecablesystemsandnew power systemstructures
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General Setup ςOuter Protection, extruded PE
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Cable TypesςColdDielectric

Three single phases Three phase in one

cryostat

Three phase

concentric

Voltage level High voltage > 110 kV 30-110 kV 10-50 kV

Amount of

superconductor

higher higher smaller

Cryostat loss higher smaller smaller
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Superconducting AC Cables

State-of-the-Art of HTS AC Cable Field Tests

5

Three phases coaxial

1 phase in 1 cryostat

3 phases in 1 cryostat

In red warm dielectric

LIPA I ́08

LIPA II ́11

Yokosuga ́04

Albany ́06

Gochang ́07

Yunnan ́04

Columbus ́06

New York ́13Carollton ́01

Maximum rated current of conventional cables in air

Yokohama ́12

Moscoẃ 09

Copenhagen ´01

Gochang ́11

Icheon ́10

275 kV, 3 kA, Japan

Esseń13
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SuperconductingAC Cables

State-of-the-Art

Ultera
13.2 kV, 3 kA, 200 m
TriaxialTM Design 
BSCCO 2223
Energized 2006
High reliability

Columbus 

Nexans
138 kV, 2.4 kA, 
600 m
Single coaxial design 
BSCCO 2223
Energized 2008

LIPA Gochang 

LS Cable
22.9 kV, 50 MVA, 100 m
BSCCO 2223
Energized2007
500 m field test with YBCO 
in 2011

Figure: 

Ultera

Figure: 

Nexans

Figure: LS Cable
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SuperconductingAC Cables

State-of-the-Art
Manufacturer Place ,Country, Year Data HTS

?? Chicago,US 12 kV, a few miles ??

LS Cable Seoul, Korea, 2017 22.9 kV, 1000 m YBCO

Nexans Essen, Deutschland, 2014 10 kV, 2.4 kA, 1000 m BSCCO

Sumitomo Yokohama, Japan, 2013 66 kV, 1.8 kA, 240 m BSCCO

LS Cable Icheon, Korea, 2011 22.9 kV, 3.0 kA, 100 m BSCCO

LS Cable Icheon, Korea, 2009 22.9 kV, 1.3 kA, 500 m BSCCO

Nexans Long Island, US, 2008 138 kV, 2.4 kA, 600 m BSCCO/YBCO

LS Cable Gochang, Korea, 2007 22.9 kV, 1.26 kA, 100 m BSCCO

Sumitomo Albany, US, 2006 34.5 kV, 800 A, 350 m BSCCO

Ultera Columbus, US, 2006 13.2 kV, 3 kA, 200 m BSCCO

Sumitomo Gochang, Korea, 2006 22.9 kV, 1.25 kA, 100 m BSCCO

Furukawa Yokosuka, Japan, 2004 77 kV, 1 kA, 500 m BSCCO

More than 10 yearsof operational experienceandno HTS degradationreported.
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Status AmpacityProject

Objectives
Built andtest a 40 MVA, 10 kV, 1 km superconductingcablein 
combinationwith a fault current limiter

Project partners
Innogy, Nexans, KIT

Budget
моΦр aƛƻΦ ϵ

Duration
Sept. 2011- Feb.  2016

Funded by:

L1 L2 L3

LN2

LN2 backDielectric
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Status AmpacityProject

Conventional Situation in Essen HTS Cable plus FCL Situation in Essen

A transformer and a high voltage cable can be replaced by a medium voltage HTS cable in 
combination with a fault current limiter.
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Pre-studyAmpacityProject


