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Benefitsof SuperconductingACCables _\\J("'

Karlsruher Institut fir Technologie

User

AHighertransmissiorcapacityat lower voltage
- Avoidhighvoltageequipmentin urbanareas

AHighertransmissiorcapacityat lower diameter
- Flexiblelaying lessundergroundwork

AThreephasesn one cableup to high capacities
- Lesgight of way, fastcablelaying lessundergroundwork

Environment

AElectromagneticompatible

APotential oflower losses

ANo groundheating

Operation

ALowimpedance

AOperationat naturalload

Enableaunique cablesystemsand new power systemstructures
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General Setug Outer Protection, extruded PE &(IT
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CableTypesc ColdDielectric

Single Core Cable

am
Nitrogen Inlet .ri.

Former

HTS Tapes

Electrical Insulation —>

HTS Screen

Neutral Conductor
Nitrogen Outlet

Inner Cryostat Tube
Vaccum Super Isolation
Outer Cryostat Tube

_ Three single phases Three phase in one
cryostat

Voltage level High voltage > 110 kV 30-110 kV
superconductor
Cryostat loss higher smaller
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Three Core Cable
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Three-Phase
Concentric
Cable

-

Nitrogen Inlet
Former

HTS Tapes
Electrical Insulation /gl

Neutral Conductor

Nitrogen Outlet

Inner Cryostat Tube

Vaccum Super
Isolation

Outer Cryostat Tube -

concentric
10-50 kV
smaller

smaller
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Superconducting AC Cables
State-of-the-Art of HTS AC Cable Field Tests ﬂ(".

Maximum rated current of conventional cables in air
'f‘ @® 275 kV, 3kA, Japan
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SuperconductindAC Cables
State-of-the-Art ﬂ(".

Columbus LIPA Gochang

Figure: LS Cable

Ultera

13.2 kV, 3 kA, 200 m Figure: 138 kV, 2.4 kA, 22.9 kV, 50 MVA, 100 m
Triaxial™ Design ltera 500 m BSCCO 2223

BSCCO 2223 Single coaxial design  gigyre: Energized007

Energized 2006 BSCCO 2223 Nexans 500 mfield test with YBCO
High reliability Energized 2008 in 2011
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SuperconductindAC Cables
State-of-the-Art

Manufacturer

N
N

LS Cable
Nexans
Sumitomo
LSCable
LS Cable
NEYERES
LS Cable
Sumitomo
Ultera
Sumitomo

Furukawa

ChicagoUS
Seoul, Korea, 2017

Essen, Deutschland, 2014

Yokohama, Japan, 2013
Icheon, Korea, 2011
Icheon, Korea, 2009
Long Island, US, 2008
Gochang, Korea, 2007
Albany, US, 2006
Columbus, US, 2006
Gochang, Korea, 2006
Yokosuka, Japan, 2004

12 kV, dew miles

22.9 kV, 1000 m

10 kV, 2.4 kA, 1000 m
66 kV, 1.8 KA, 240 m
22.9 kV, 3.0 kA, 100 m
22.9 kV, 1.3 kA, 500 m
138 kV, 2.4 kA, 600 m
22.9 kV, 1.26 kA, 100 m
34.5 kV, 800 A, 350 m
13.2 kV, 3 kA, 200 m
22.9 kV, 1.25 kA, 100 m
77 kV, 1 kA, 500 m

SKIT
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?7?

YBCO

BSCCO
BSCCO
BSCCO
BSCCO

BSCCO/YBCO

BSCCO
BSCCO
BSCCO
BSCCO
BSCCO

More than 10 yearsof operationalexperienceandno HT Sdegradationreported.
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StatusAmpacity Project

\\\u-% ﬁ\aM Eﬁ})r the city

a Objectives

12

s Builtandtesta 40 MVA, 10 kV, 1 ksuperconductingablein
combinationwith a faultcurrentlimiter

Projectpartners 4 L La |
= Innogy NexansKIT Y | ) A\
Budget i )‘U/ )/)’ )))\
a MO P ailz2o € Dielectric LN, back

Duration Funded by:

s Sept. 2011Feb. 2016 t J
® P P
U Nexans XKIT

Forschungszentrum Jilich
innogy Karlsruhe Institute of Technology

on the basis of a decision
by the German Bundestag
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StatusAmpacity Project

Conventional Situation in Essen

<«
10 kV

A transformer and a high voltage cable can be replaced by a medium voltage HTS cab

Substation
Dellbrugge

40 MVA

40 MVA

Substation
Herkules

110 kV UGC
110 kV UGC
P

J 40 MVA
P

10 kV 40 MVA

110 kV

ANVPA

N\
M Smart grids for the city

SKIT

Karlsruher Institut far Technologie

HTS Cable plus FCL Situation in Essen

Substation
Dellbrigge

Substation
Herkules

| :IE 110 kV UGC
40 MVA

FCL
10 kV HTS UGC

10 kv

%
<

10 kv

combination with a fault current limiter.
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40 MVA

40 MVA

110 kV
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ampacTy  SKIT

w Karlsruher Institut far Technologie
\J Smart grids for the city

Pre-study AmpacityProject
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