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What Is a Superconductor?

A Superconductors 100/25

A Superconductors are materials that
exhibit unique electrical characteristics:

- Little to no resistance to the flow of

electricity ,‘ .’.3::
- Ability to carry hundreds of times as much { e e Current
electrical current as copper e Capacity

- Repel magnetic fields Equivalents

A These characteristics require:
- Cooling below a critical temperature
- Current levels below a critical current

AAbove these critical | evel s t he mat er
current must flow elsewhere

A New, 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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Characteristics

AVery high power transfer capability compared to
conventional cables solves many siting problems

AVery low impedance reduces loading on parallel lines
and equipment

AMinimal magnetic field and elimination of heat
simplifies placement concerns, minimizes right-of-way,
and is easy on the environment

AOptional HTS cables with fault current management
capabilities eliminate need to upgrade existing equipment

HTS Cables offer unique capabilities



Superconductor Cables
Driving to Commercial Adoption

US/EPR¢ 115kV (50m)
US/Southwireg 12.5kV (30m)
DENMARK 36kV (30m) China/SGC&110k\(1k
JAPAN; 66kV (30M) Korea/KEPC®154k\(1km)
US/DTE; 24kV (120m)

Koread 22.9kV (3km

KOREA 22.9kV (30m)
CHINAC 35KV (30m)
JAPAN; 77KV (500m)

CHINAC 10.5kV (75m)

KOREA22.9kV (100m)
US/Nat. Gridc 34.5kV (400m)
US/AER; 13.8 kV (200m)
US/LIPA Phasecl138kV (600m)
MEXICQ; 15kV (30m)
SPAIN; 10KV (30m)
KOREA 22.9kV (100m)
RUSSIA 35 kV (30m)
CHINAC 110 kV (30m)

- JAPAN; 66kV (250m)
Powered by AMSC wirs US/ConEd; 13.8 kV (220m)

Powered by othewire USI/LIPA Phase ¢1138 kV (600m)
: SPAIN; 20kV (30m)
Undecided KOREA/KEPCER2.9KV/(500m)

KOREA/KEPC{154kV (L00m)
SHANGHAI PROJECT (SECRI
US/TresAmiga00kVdc(10km

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

4
Project list updated 4-2010



Key HTS Cable PHYSICAL Characteristics

Unique Electrical Characteristics

AVery high power transfer capability
AVery low impedance

A Minimal magnetic field

A Elimination of heat

AHTS cables with fault current management

Familiar Physical Characteristics
A Looks like conventional cable

A May be spliced
A May be placed in ducts or direct buried

A Must be cooled with liquid nitrogen
A No thermal constraints for placement

HTS Cables offer unique capabilities in a familiar package



Power Transfer Equivalency of

Superconductor Cables

345kV A Same Voltage, More
230KV Power
- Greatly increased
power transfer cap
138kV at any voltage level
oy A Same Power, Lower
Voltage
- New MV versus HV
34.5kV Siting Opportunity
Afi MV T alis
13.8kV | ‘ ‘ ‘ ‘ A Ideal for NIMBY &

ROW sparse

0 200 400 600 800 1000 environments

Power Transfer Capability - 3-phase MVA

* No XLPE cable de-rating factors applied.
Superconductor rating based on conventional 4000A breaker rating

Superconductor cables provide transmission-level power transfer at medium voltage



Simplifying Transmission Siting

One MV HTS Cable can replace:

A Many conventional underground
circuits

A Overhead transmission line
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Photo courtesy Consohdated Edlson

HTS Cables Offer New Options to Siting Power Lines



Holbrook Superconductor

Background




LIPA
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LIPA Is a NYS Authority established in 1998 as
the primary electric service provider for LI

1 1207 sg. mi. (roughly 100 miles by 12 miles)
i Nassau, Suffolk and the Rockaway Peninsula

Population of about 3 million
i 1.1 million residential customers
i 100,000 commercial customers
i Since 1998, 5.7% population growth (172,000 more people)

$2.0 billion invested in system upgrades and
Improvements

LIPA owns the assets

i All T&D operations and most IS systems are outsourced




LIPA Transmission System




