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Thus the mercury at 4.2 K has entered
a new state, which, owing to its 908 ;
particular electrical properties, can be o
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|. Georg Bednorz, left, and K. Alex Muller after learning they had won the Mobsel Prize in physcs
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Small Scale (Electronic)
Cellular Communications
Medical Probes
Digital Computers
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Before HTS

|— 28 Miles Between Cell Sites 4

VACU
VESS| HTS Deployed

o Increase Range/Coverage
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MagnetoEncephloGraphy

MRI + MEG
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Large Scale (Power)

Maglev Trains
SMES
HTS Wire

Motors
Transformers
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‘“The Miracle of 1989”
Bi-2223
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‘“ The Miracle of 1989”

ASC Bi-2223 OPIT Tape
Normalized Jc, Bl|ab

Jc(B,T)/J3c(0,77)
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;) NAVY HTS
SUPERDRIVE
e 25,000 hp

« Small, Light (1/5
Conventional)

« High Power Density
e Quiet
e Robust

http://www.amsuper.com/navy.htm
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Waukesha, 1GC, ORNL, DOE

5M10-MVA and 30/60-MVA HTS Transformer
il Concept

Vacuum ka\\.% E
o,

LM

Cryacaalar

Winding
Cryacoolars
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e 24.9 kV/4.2 kV
e 67 A/694 A

e 3?7, ?/Y

 Fault tolerant

o Efficient

« Smaller Footprint
e Oil-free

e~ http://www.ornl.gov/HTSC/htsc.html
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California, Summer 1996

Sunday, August 11, 1996

Millions lose power

Half of PG&I%s customers in Northern California affected; blackouts in9 statés
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“We are sick
and tired of
them, and they
had better
change!”

Chicago Mayor
Richard Daley on
the August 1999

Blackout
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538 PROCEEDINGS OF THE IEEE, VOL. 55, NO. 4, APRIL 1967

Superconducting Lines for the Transmission
of Large Amounts of Electrical Power

: ¥
over Great Distances
R. L. GARWIN anD J. MATISOO
CIRCULATING CIRCUL ATING
LT FLUEF
oy by £
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Fig. 2. A 20-km module of the 1000-km, 100-GW lipe. -+ 30
!‘—— cm——————i

Fig. 1. Cross section of the 100-GW line.
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100 GW dc, 1000 km é )
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e Technical Success

e Poor Economics

135 kV, 1000 MVA, 3?72?22 m
Nb,Sn, 7-9 K
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12,400 Volts

1,250 Amps

3 Phase

Southwire
Cable Plant

Carrolton, Ga.

=Pl
P. M. Grant

Bringing Power to the People -- Superconductivity




Avsgc :ﬂh v;( ..and Running!

September 17-22, 2000

Georgia Governor and Energy Secretary

18 Feb 2000
>2500 hours!
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Virginia Beach, VA

September 17-22, 2000 NY Times, 11/3/98
ENERGY SECRETARY RICHARDSON OPENS Power Tine
GATEWAY TO ELECTRICITY SUPERHIGHWAY Makes Tse
e Detroit Edison to begin use in 2001. $5.5 M Of aMiracle

project in innerurban substation Of Physics

By MALCOLM W. BROWNE
_*

« Pirelli, ASC, Lotepro, EPRI, DOE S G s et

e “..help U.S. build ... its competitive position in o e ot ot o
world market for HTS applications.” DOE Sec. §f$% ——"

line, to begin operation by mid-
1 In Detrolt, will be only 400 feet long.
Richardson et L L o
Kl of superconducting wire to carry
as'much current s the 18,000 pounds of
copper wire the Hoe will replacs.
Experts say the line will demonstrate
the practicability of large-scals super-
power Lransmission and will

e “.revitalize older urban area in non-intrusive, s o] resoiheg i P

aral for the propect, Energy
Secretary Bill Richardson predicied

environmentally friendly way.” R. J. Buckler, e s vl

DTE CEO G ey st o 5

plants.

I_ ':El Lengths of the same superconducting
¢able up 16 50 yards long have already
been successfully tested, sald Dr. Paal

P. M. Grant M, Grant, an expert In superconductiv- - ||\

iy at the Electric Power Research In-
Bringing Power to the People -- Superconductivity ity ak the Electric Power
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e Cable Specs
- 130 m, 24 kV, 3 ?,3000 A, ., LN,

— Substation Location, 4” Dia. Surface
Ducts

e Advantage to Utility

- 1:1 Overhead to Underground

— Elimination of 120 kV Subtransmission
System Due to Lower 14R and CV? Losses

— Utilize Existing 4” Conduit

=R Infrastructure P
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SKID WIRES

SHIELD

1000 A, .
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Substation
Distribution
Building
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Step-Down
Transformer
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|

Incoming Lines

Back Side of
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101
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(near ladder)

Manhole
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Virginia Beach, VA
September 17-22, 2000 Basement

SR B : Terminations
e — | Two Floors
Up

Incoming Lines

Male Models from Substation
Courtesy Yard
=ErPR Detroit Edison

_/

Bringing Power to the People -- Superconductivity



AQSQ @m [/ Sept 2000

virginia Beach, VA Livorno-Ferraris

September 17-22, 2000

Clever Placement of\
Personnel to hide
Pirelli proprietary

technology

-
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Virginia Beach,VA. | SI|Ver |S One
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J. Paths @ 12 K
> 3.6710° A/cm?

> 1.6710° A/cm?
= 0A/cm?
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‘ "1-2-3 is Better”

a
“/B YBa2CU3O7_y

—@® CuO

Y Pl T- =93 K
ﬁ anes C

> “‘/ glrjlgins ‘JC > 10°% A/cm?
Jc. > 10° A/cm? (1 T)
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Polycrystalline
alloy substrate

Coppser ootk plars

* Cucygen 8 Oxygen vacancy
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e A World at Peace @

e Global Climate at Risk

e Continuing Industrialization Reaches All
Corners of the Planet

The Nuclear/Hydrogen Economy at last!
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CyroeEnCom

A foundation for energy
and information delivery based on
a spread of cryogenic technologies

ErPR o,
P. M. Grant ;
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Schools Casas Lagunas

O, Energia Durango, SSA

N

e

777/;/\_/\/\/\/\

HTS

‘ Fiber Optic/ R . .
Satellite Link i
T&D DNA-to-order.com Shopping Center
Crossover
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Service
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End Use

ﬂlz Heat Exchanger for A(N

H, for Heat/Hot H,O
Household Fuel Cell W

Inv/Conv for Electricity

\DSL Digital Moder B/
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Gilroy Hi
May 28, 1987

- I'US high school chemistry

h, Ca.

Do-it-yourself superconductors

class verifies discovery

It Is extremely easy to make high-temperature superconduectors. Schools in the United States

and Britain have alréady produced their own samples. Here bs the recipe

Paul Grant

f High-T.”

NY moderaiely equip-
pod secondary schoal
shoukd be able lo

make and fest  high-tem- uon [ 13

“Shake 'm’ bake™ recipe
foor 1-2-3 (Y BayCuflh_.p
RS WTF I

omide. .95 gramy hariume

peralane saperconductons al
very reasonnble cosi, This is
already inning Lo happen
in the Unised E.‘i‘lﬂlm. On
N May, nine high-schenl
students and their chemisiry
teacher ar Gilroy High
School m Calilorma became
the fimt group of pupils
to make samples of the
porovakite mastonsl and 1o
demonsirate i Sapercon-
ducting properties by mag-
refic  levitabion. In Bnitmin,
EJE\-IH at Helsby High
Schoal in Cheshire have also
made the mew materiald §
(Niw: Scientise. @ .'u'!ﬂ-. 143 5

Gilroy 5 8 sl Enllrr--mn ogriculsured community of
population 23 OM), shout 130 kilometres south of San Fran-
cisce. The town, noted locally for its oxcollent parlic, was
founded in the carly 1%ih century by Jobn Cameron Cilroy,

a fommer sailor in the Roval MNavy wha, sccording oo local
legend, was either put 1o shore in nearby Momerey use of
scurvy or jumped ship afier hilting an officor.

The wihudents and seacher s Cillrnw Hich obinined  she

=rFPR2l

rarbemgie, JFF grome
coppar il

Crmpary

-'Jr.:':‘ ia mortar ead

Bade in alr af 930
430 “F)

Ropring i morar axd

Rl

I{qrrn.'g

Fress inva r'l:-'lnr"t 3
Rebabe peileis in fowing
o ad B0 (1 ESETF)

Alow o gond very ity
Eocipr By Heldl Grass

Lyt Htall firanr
L iFRIEE Jn’p&‘"{ﬂd‘ll‘i‘l’"l‘l’_’-
T Monsnal Ssieace

Afier the “Woodstock of physics™ mecting bt March in
Mew York City, when several thousamd sciemtists stayed ap
Far an all-night scesion on these pew materials, 1 was asked 1o
brief a weam of visiting British journalisis on ouwr aclivity in
high-temperahare  superconductivity, ad alse o lecrare on
the same topic to tho administrave sall o our laborarory
For these assignments, | wanted to put together a simple yet
drmmatie  demonsiraiton of  sunercondsctivitv-more  than

New Scientist, July 1987

—_— W
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Is "Room Temperature”
Superconductivity
Possible? Why Not?

“Advances In
superconductivity

begin with the empirical
search for new
materials.”

Bednorz and Mueller,
Z. Phys., Sept., 1986

P. M. Grant
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The Future

2028

PRYSICS TOMORROW: ESSAY CONTEST WINNER

RESEARCHERS FIND
EXTRAORDINARILY HIGH
TEMPERATURE
SUPERCONDUCTIVITY IN
BIO-INSPIRED NANOPOLYMER
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