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VAMAS: Versailles Project on Advanced Materials and Standards
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IEC 8

IEC/TC90 90 2003 2 26
8 IEC 8
(MCR)

(@) 2003-02-26

(b) DC: Document for Comments 2003-05-16
(c)DC 2003-09-26

(d)

(€)

® MCR: Maintenance Cycle Report

(@) CD: Committee Draft

(h) CDV: Committee Draft for Vote

0) FDIS: Final Draft International Standard

) IS: International Standard

(1) IEC 61788-1 Nb-Ti Ic
(2) IEC 61788-2 Nb,Sn Ic
(3) IEC 61788-3 Bi Ic

(4) IEC 61788-4 Nb-Ti

(5) IEC 61788-5 Nb-Ti

(6) IEC 61788-6  Nb-Ti

(7) IEC 61788-7

(8) IEC 61788-10

2004 9
(1) IEC 61788-1 Nb-Ti Ic MCR
(2) IEC 61788-2 Nb;Sn Ic

(3) IEC 61788-3 Bi Ic CD

(4) IEC 61788-4 Nb-Ti CD
(5) IEC 61788-5 Nb-Ti CDV

(6) IEC 61788-6  Nb-Ti

(7) IEC 61788-7

(8) IEC 61788-10(
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IEC/TC90
IEC/TC90 2004 9 3 9
Ad hoc
JNC
8
(1)) MRl NMR
)
3 SMES
Ad hoc
2 Ad hoc
IEC/TC90
Rapporteur IEC/TC90
Ad hoc

Open Discussion on Standardization of HTS Current Leads
General Requirements for Design
Hosted by Council of Superconductivity, IEEE, and cooperated by IEC/TC90
Date and Time: October 6, 2004 at 14:30-16:00
Place: Adam’s Mark Hotel, Jacksonville, FL, USA (ASC2004 )
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IEC13 JIS6

IEC

e |EC 60050-815: 2000 International Electrotechnical Vocabulary-Part 815: Superconductivity

e |[EC 61788-1: 1998 Superconductivity-Part 1: Critical current measurement-DC critical current of
Cu/Nb-Ti composite superconductors

e |[EC 61788-2: 1999 Superconductivity-Part 2: Critical current measurement-DC critical current of
NbsSn composite superconductors

e |[EC 61788-3: 2000 Superconductivity-Part 3: Critical current measurement-DC critical current of
Ag- sheathed Bi-2212 and Bi-2223 oxide superconductors

e |[EC 61788-4: 2001 Superconductivity-Part 4: Residual resistance ratio measurement- Residual
resistance ratio of Nb-Ti composite superconductors

e |[EC 61788-5: 2000 Superconductivity-Part 5: Matrix to superconductor volume ratio
measurement-Copper to superconductor volume ratio of Cu/Nb-Ti composite superconductors

e |[EC 61788-6: 2000 Superconductivity-Part 6: Mechanical properties measurement-Room
temperature tensile test of Cu/Nb-Ti composite superconductors

e |[EC 61788-7: 2002 Superconductivity-Part 7: Electronic characteristic measurements-Surface
resistance of superconductors at microwave frequencies

e |EC 61788-8: 2003 Superconductivity-Part 8: AC loss measurements-Total AC loss measurement of Cu/Nb-Ti
composite superconducting wires exposed to a transverse alternating magnetic field by a pickup coil method
e |[EC 61788-10: 2002 Superconductivity-Part 10: Critical temperature measurement-Critical
temperature of Nb-Ti, NbsSn, and Bi-system oxide composite superconductors by a resistance method
e |[EC 61788-11: 2003 Superconductivity-Part 11: Residual resistance ratio measurement-Residual
resistance ratio of Nbz;Sn composite superconductors

e |[EC 61788-12: 2002 Superconductivity-Part 12: Matrix to superconductor volume ratio
measurement- Copper to non-copper volume ratio of Nbz;Sn composite superconducting wires

e |[EC 61788-13: 2003 Superconductivity-Part 13: AC loss measurements-Magnetometer methods
for hysteresis loss in Cu/Nb-Ti multifilamentary composites

JIS
e JIS H 7005:1999 IEC 60050-815: 2000
e JISH 7301: 1997
IEC 61788-1: 1998
e JIS H 7302: 2000 3 IEC
61788-2:1999
e JIS H 7303: 2002
IEC 61788-6: 2000
e JIS H 7304: 2002
IEC 61788-5: 2000
e JIS H 7305: 2003 2212 2223

IEC JIS IEC () Website ()
(http://www.jsa.or.jp)

ISTEC

| Web21
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10/3-8
ASCO04 Applied Superconductivity Conference
Adam’s Mark Hotel, Jacksonville, FL,
USA
http://www.ascinc.org/
10/8
The 13th International Superconductivity Industry
Summit (ISIS-13)
Jacksonville, FL, USA

CCAS CONECTUS, ISTEC
http://www.istec.or.jp/index-J.html
10/22
HTS

Tel/Fax:0948-29-7683
e-mail:otabe@cse.kyutech.ac.jp
10/22-23

6

Tel:029-863-5453, Fax:029-863-5470
e-mail: inquire@akahoshi.nims.go.jp
10/26
59

501

Tel: 03-3503-4681
Fax: 03-3597-0535, e-mail: fsst@sntt.or.jp

11/13

11/18 (before CCA2004, Oiso)

Technical Tour of 500m HTS Power Cable
CRIEPI, Yokosuka, Japan
Superconductivity Research Laboratory/

ISTEC

http://Aww.istec.or.jp/CCA2004Web/index.html

11/19-20 (before 1ISS2004, Niigata)

International Workshop on Coated Conductors

for Applications (CCA2004)

Oiso Prince Hotel, Kanagawa, Japan
Superconductivity Research Laboratory/

ISTEC

http://www.istec.or.jp/CCA2004Web/index.html

11/23-25

17th International Symposium on Superconductivity

(1SS2004)

Niigata Convention Center
(TOKI MESSE), Niigata, Japan
International Superconductivity Technology

Center, ISTEC

http://ww.istec.or.jp/ISS/

11/29-12/3

Material Research Society Fall Meeting
Hynes Convention Center & Sheraton

Boston Hotel, Boston, MA, U.S.A.

http://mww.mrs.org

Web21
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Intermagnetics General Corporation (2004 8 4 )

SuperPower, Inc. 100m HTS 70A
SuperPower, Inc., 6000A-m
100m
Intermagnetics General Corporation Glenn H.
Epstein 2004 100A,100m 2005 2006
2006
1,000,000m
SuperPower, Inc. HTS HTS
2006 30m
Im 4mm AC
20 1
SuperPower, Inc. 2005 8000m
3 SuperPower, Inc. X-Ray Optical
Systems, Inc. R&D100
X
SuperPower, Inc. Pellegrino
DOE SuperPower, Inc.  Rockwell Automation Power Systems
25m HTS HTS
HTS Rockwell
Automation Power Systems 1800rpm 1.2

“Intermagnetics'’ Superpower Subsidiary Achieves New World-Record Performance in
Second-Generation HTS Wire”

Intermagnetics General Corporation press release (August 4, 2004)
http://ir.thomsonfn.com/InvestorRelations/PubNewsStory.aspx?partner=10215&storyld=118611

American Superconductor Corporation (2004 8 5 )
American Superconductor Corporation SuperVAR
First Energy
SuperVAR 8 mega-VAR 2004 1
Tennessee Valley Authority (TVA)

1800rpm  13.8kV
TVA
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“American Superconductor's SuperVAR™ Synchronous Condenser Successfully Generates
Reactive Power on Ohio Transmission Grid”

American Superconductor Corporation press release (August 5, 2004)
http://ww.amsuper.com/newsEvents/news.html

American Superconductor Corporation (2004 8 5 )

American Superconductor Corporation 2004 6 30 2005 1
63% 780 1,270
840 490 ASMC
1 1,210 6,420
4,200 2005

“American Superconductor Reports Fiscal 2005 First Quarter Results”
American Superconductor Corporation press release (August 5, 2004)
http://ww.amsuper.com/newsEvents/news.html

Intermagnetics General Corporation (2004 8 30 )

SuperPower, Inc. FCL(MFCL)
SuperPower, Inc. Nexans SuperConductors, GmbH
SPI
DOE 1,220 EPRI 60
1
IGC
SuperPower, Inc. Philip J. Pellegrino MFCL 50
(50% ) 50
FCL FCL
2005

“Intermagnetics’ SuperPower Subsidiary Reports Successful Testing Of Prototype Superconducting
‘power valve' Device”

Intermagnetics General Corporation press release (August 30, 2004)
http://ir.thomsonfn.com/InvestorRelations/PubNewsStory.aspx?partner=10215&storyld=119594

CardioMag Imaging™ (2004 8 9 )
CardioMag Imaging™ (CMI) MCG
CE certification

2004 10 © ISTEC 2004 All rights reserved. -12-
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MCG
MCG

MCG

“CardioMag’s Heart-Health Scanner Receives International Marketing and Product Quality
Certification”

CardioMag Imaging™ press release (August 9, 2004)
http://ww.cardiomag.com/about/news/CE_Press_Release_8-9-04.pdf

Superconductive Components, Inc. (2004 8 18 )
Superconductive Components, Inc. (SCCI) 2004 6 30

627,765 5.3% 661,162
6.5%
HTS DOE—SBIR 2
Dan Rooney 2
29.7% 2
2

“Superconductive Components, Inc. Reports Second Quarter Results”
Superconductive Components, Inc. press release (August 18, 2004)
http://ww.targetmaterials.com/ne/earnings/scci24.htm

Superconductor Technologies Inc. (2004 8 5 )

Superconductor Technologies Inc. (STI) 2004 7 3 2
890 460 230
180 310 250
890 M. Peter Thomas 2
3
1 170 1,680
2004 7 3 180 STI 3
2 700 800

“Superconductor Technologies Announces Second Quarter 2004 Results”
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Superconductor Technologies Inc. press release (August 5, 2004)
http://ir.thomsonfn.com/InvestorRelations/PubNewsStory.aspx?partner=5951&storyld=118731

Superconductor Technologies Inc. (2004 8 19 )

Superconductor Technologies, Inc. (STI) Deloitte & Touche
Technology Fast 50 3 Technology Fast 50
5 STI M. Peter Thomas
3 2004

“Superconductor Technologies Inc. Again Named One of LA's Fastest Growing Tech Companies in
Deloitte & Touche "Technology Fast 50" Program”

Superconductor Technologies Inc. press release (August 19, 2004)
http://ir.thomsonfn.com/InvestorRelations/PubNewsStory.aspx?partner=5951&storyld=119282

University of lllinois at Urbana-Champaign (2004 7 30 )
University of lllinois at Urbana-Champaign HTS

James Eckstien

Ti —

MBE in situ
Eckstien
Physical Review Letters
“Asymmetric feature shows puzzling face for superconductivity”
University of lllinois at Urbana-Champaign press release (July 30, 2004)

http://ww.news.uiuc.edu/news/04/0730eckstein.html

University of California, Berkeley (2004 8 16 )
University of California, Berkeley  Lawrence Berkeley National Laboratory
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Bi-2212 16 18
APRES
Nature 7 8

“Vibrations in crystal lattice play big role in high-temperature superconductors”
University of California, Berkeley press release (August 16, 2004)
http://www.berkeley.edu/news/media/releases/2004/08/16_Lanzara.shtml
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2004
2004 8 30 31
31 9
Bi-2223 PIT Bi-2223
Bi-2223 87% Ar+O,
100%
Bi-2223 Bi-2223
Jc 30%
500m Ic 125A (77K
) Jc
TFA-MOD Y-123 Ic
Jc Jc
Jc IBAD(lon Beam Assisted Deposition) GdyZr,0-(GZ0)
CeO, Y-123 3
3MA/cm® 77K Jc
Ic 1.6um 312A Ic
IBAD/PLD Y-123 IBAD
Ce0,/GZO Jc
Jc 1.5um
200A(10mm ) Ic
100m Y-123
100m 38A Ic Ic
[c=100A 100m n
Jc Jc
Mg B in situ PIT MgB,
Mg
MgH. Mg Jc
SiC Jc-B 600
4.2K 23T 20K 8-9T MgB,
Jc
Jc
Y 10mm PIT Bi
0° Y
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3
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CONNECT
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]
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ITER 5
5. NbsSn
ITER NbsSn NbsSn
ITER NbsSn
ITER
5.1 ITER NbsSn Z0XE
ITER NbsSn 17
Nbgsn Ta,T&be
16) 204
0.7 0.85mm Cusn Bit CuSn
1 MNb Nb

1 2um
Jc >800 A/mm?at12T, 4.2 K

A

>700 Almm” at 12 T, 4.2 K

Jc 0.1uV/icm P BB UE
< _
<600 mJ/cc +/- 3T cycle TaTa/Nb

<400 mJ/cc +/- 3T cycle

RRR >100
ITER-EDA
ITER-EDA
17 NbsSn
5.2
1954 Nb,Sn NbsSn
1974
1 NbsSn
NbTi/Cu Nb,Sn
900 600
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1977
4 NbsSn
T™C LCT-W DPC ITER-EDA ITER
(1982 )* (1986 )* (1990 )* (1998 )*
NbzSn Pure Nb3Sn Pure NbsSn | Alloyed Alloyed Alloyed
Nngn Nngn Nngn
(In, Ti) (Ti, Ta) (Ti, Ta)
Jcat12T,42K* | 360 Aimm? | 350 A/mm? | 420 Almm?® | 550 700 700 800
A/mm? A/mm?
400 mJ/cc 400 mJ/cc 300 460 200 600 400 700
(£3T)** mJ/cc mJ/cc mJ/cc
Nb Nb Ta, Vv Ta, Ta/Nb Ta, Ta/Nb
* *%
NbsSn Jc 12T 400 A/mm? 1979 100 mm
10T 18)
Nb Jc
ITER NbsSn
4 18 Jc 900 r * I
& {ﬁﬁ_ﬁﬂlﬂ
Nb38n ﬁ 800 L o - --.}'i N
v 20055 7 i
Y L2 ITER,~
~ (Faw»X) s e
'y 700 P _- =
E
Jc g - o 1
Jc L
B
= 500 -
&
;}f 1982~ 19904 ™C
10 400 |- LCT-W .J
( 10um) Ha O DPC
LY
T
™ 300 | | i
3 um) 0 200 400 600 800
Jc

18 NbsSn

EAT U RiA%k(ml/cc at £3T cycle)
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Nngn
Jc
ITER
5 ITER-EDA 4 8 NbsSn
ITER-EDA
5 ITER-EDA NbsSn
Bronze Pure Nb CuSn-0.2w/o | 14.2w/o | Ta
Ti
Bronze Nb-1w/oTa CuSn-0.5w/o | 14.3w/o | Ta/Nb
Ti
Internal Sn | Pure Nb Sn-1.5w/oTi 17.4w/o | Ta
IGC* Internal Sn | Nb-7.5 w/oTa | Pure Sn 21W/o TaNb
TWC MJR Nb-1w/oTi Sn-2w/oMg 31W/o Ta-40w/oNb
EU VAC* Bronze Nb-7.5w/oTa | Pure CuSn 13w/o Ta
EM Internal Sn | Nb-1w/oTi Pure Sn 27.8w/o | Ta/Nb
Bochvar Bronze Nb-2 w/oTi Pure CuSn 13.5w/o | Ta/Nb
*
5.3 Nngn
ITER TF 1400 r r | - ]
11.8T 68kA
NbsSn , 1200 - N BBHEIE (4.2K,-0.25%F) B
286 A/mm So
42K 11.8T E 1000 ™ -
E TN ~ - h
S, oy S
< OXEE S - ]
Nb3sn - Em {4.2}‘(."‘{125%%}“"“ \\'\
Nngn E . - ™.
600 [ pysmimaek (5.2K-077%E) S~ i
NbsSn w il
B5 400 TFIA LI BT |
E JovAiE (2864 mm* at 5.2K,11.8T,-0.7TF)
(5.2K,-0.77%E)
200 -
650
0 | | 1 | |
5K 10 1 12 13 14 15
5K NbsSn
Hits (T)
19 ITER NbsSn Jc
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NbsSn ITER
42K ITER
NbsSn 11.8 T 68kA -0.77 % 5K
NbsSn 11.8T 5.2K
286 A/mm? 5.2K -0.77% 11.8T
42 K NbsSn 42K -0.25%
19 ITER NbsSn Jc 42K 11.8T
-0.25% Nngn Nngn
Jc 100 A/mm? ITER TF 52 K
-0.77 %
ITER NbsSn 42K Jc
ITER
Nngn

16) ITER Design Description Document DDD 11 Magnet (2004)
17) A. R. Kaufman and J. J. Pickett, Bull. Am. Phys. Soc. Vol 15 (1970) 838
18) T. Ando et al., Proc. 11th Symp. on Fusion Eng., (1986) 991-1000

| Web21 |
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Q&A
Q
A
10 1 10
1 100 10
1
( )
2
0.3 5
2
2 1 5

\JO|l J|©

@

<«—>
0.3nm 5nm 1nm nm 1nm 5nm
1 1000 (mm) 1mm 21000 pm  1um 1000
(nm)
1
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