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Foreword

The text of document 90/302/FDIS, future edition 2 of JEC 61788-13, prepared by IEC/TC 90
"Superconductivity" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN 61788-13:2012.

The following dates are fixed:

e latest date by which the document has (dop) 2013-05-29
to be implemented at national level by
publication of an identical national
standard or by endorsement

¢ latest date by which the national (dow) 2015-08-29
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61788-13:2003.

EN 61788-13:2012 includes the following significant technical changes with respect to

EN 61788-13:2003:

- to extend to the measurement of superconductors in general, in various sample sizes and shapes,
and at temperatures other than 4,2 K;

- to use the word “uncertainty” for all quantitative (associated with a number) statistical expressions
and eliminate the quantitative use of “precision” and “accuracy” in accordance with the decision at
the June 2006 IEC/TC 90 meeting in Kyoto.

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 61788-13:2012 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.

Publication Year Title EN/HD Year

IEC 60050 Series International Electrotechnical Vocabulary - -
(IEV)

EC 61788-5 - Superconductivity - N 61788-5 -

Part 5: Matrix to superconductor volume
ratio measurement - Copper

to superconductor volume ratio

of Cu/Nb-Ti composite superconductors
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INTRODUCTION

IEC Technical Committee 90 proposes magnetometer and pickup coil methods for measuring
the AC losses of Cu/Nb-Ti composite superconducting wires in transverse time-varying
magnetic fields. These represent initial steps in standardization of methods for measuring the
various contributions to AC loss in transverse fields, the most frequently encountered
configuration.

It was decided to split the initial proposal mentioned above into two documents covering two
standard methods. One of them describes the magnetometer method for hysteresis loss and
low frequency (or sweep rate) total AC loss measurement in a slowly varying magnetic field,
and the other describes the pickup coil method for total AC loss measurement in higher
frequency (or sweep rate) magnetic fields. The frequency range is 0 Hz — 0,06 Hz for the
magnetometer method and 0,005 Hz — 60 Hz for the pickup-coil method. The overlap between
0,005 Hz and 0,06 Hz is a complementary frequency range for the two methods.

This standard deals with the magnetometer method.
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SUPERCONDUCTIVITY -

Part 13: AC loss measurements —
Magnetometer methods for hysteresis loss
in superconducting multifilamentary composites

1 Scope

This part of IEC 61788 describes considerations for the measurement of hysteretic loss in
Cu/Nb-Ti multiflamentary composites using DC- or low-ramp-rate magnetometry. This
international standard specifies a method of the measurement of hysteretic loss in
multifilamentary Cu/Nb-Ti composite conductors. Measurements are assumed to be on round
wires with temperatures at or near 4,2 K. DC or low-ramp-rate magnetometry will be
performed wusing either a superconducting quantum interference device (SQUID
magnetometer, See Annex A.) or a vibrating-sample magnetometer (VSM). In case
differences between the calibrated magnetometer results are noted, the VSM results,
extrapolated to zero ramp rate, will be taken as definitive. Extension to the measurement of
superconductors in general is given in Annex B.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60050 (all parts), |International Electrotechnical Vocabulary (available at
<http://www.electropedia.org)

EC 61788-5, Superconductivity — Part 5: Matrix to superconductor volume ratio measurement
— Copper to superconductor volume ratio of Cu/Nb-Ti composite superconductors

3 Terms and definitions

For the purposes of this part of IEC 61788, the terms and definitions given in IEC 60050-815,
together with the following terms and definitions, apply.

3.1

AC loss

P

power dissipated in a composite superconductor due to application of a time-varying magnetic
field or electric current

Note 1 to entry: The AC loss per magnetic field cycle is designated Q. Although all such loss is inevitably
"hysteretic" in the general sense, the AC loss in a superconducting composite is assumed to be separable into

"hysteresis-", "eddy-current-", and "coupling-" loss components, as defined below (see Note 1 and Note 2 of

IEC 60050-815:2000, 815-04-54).

[SOURCE: IEC 60050-815:2000, 815-04-54, modified — The original two notes have been
replaced by a new note to entry.]

Documents

Document Sharing Hub

Full document details: BS EN 61788-13:2012


http://dx.doi.org/10.3403/02771238U
http://www.avadocuments.com/doc/bs-en-61788-13-2012
http://www.avadocuments.com/doc/bs-en-61788-13-2012

BS EN 61788-13:2012
61788-13 © IEC:2012 —7-

3.2

hysteresis loss

Py

loss of the type whose value per cycle is independent of frequency arising in a super-
conductor under a varying magnetic field

Note 1 to entry: This loss is caused by the irreversible magnetic properties of the superconducting material due to
pinning of flux lines.

Note 2 to entry: Hysteresis loss is that which takes place only within the superconducting regions of the Cu/Nb-Ti
composite, and hence which would be present even in the absence of the matrix. The hysteresis loss per cycle,
designated Q,,, is associated with the area of the magnetization vs. field (M-H) hysteresis loop; the associated M is
occasionally referred to as the "persistent-current magnetization".

[SOURCE: IEC 60050-815:2000, 815-04-55, modified — A new note to entry has been added.]

3.3
eddy current loss
P

loss arising in the normal matrix of a superconductor or the structural material when exposed
to a varying magnetic field, either from an applied field or from a self-field

e

Note 1 to entry: The eddy current loss per cycle is designated Q.

[SOURCE: IEC 60050-815:2000, 815-04-56, modified — A new note to entry has been added. ]

3.4

coupling loss

Pc

loss arising in multi-filamentary superconducting wires with a normal matrix due to coupling
current

Note 1 to entry: The coupling loss per cycle is designated Q.

[SOURCE: IEC 60050-815:2000, 815-04-59, modified — A new note to entry has been added. ]

3.5
proximity effect coupling loss
P
pe
loss stemming from currents that circulate along the filaments of a superconducting composite
and across the intervening matrix rendered superconducting by proximity effect (PE)

Note 1 to entry: By so doing, the PE currents compete for the same paths as the coupling currents. Since the PE
entire current path is superconductive, P, is a persistent-current effect and when it is present serves to augment
Py, Proximity effect can be expected in (gu/NbTi composites when the interfilamentary spacing drops below about
1 um. The PE loss per cycle is designated Q.

3.6

demagnetization

phenomenon in which the specimen’s magnetization reduces the applied magnetic field
sensed by the superconductor

Note 1 to entry: It depends on the strength of that magnetization as well as sample geometry and applied field
orientation. It is usually negligible for multifilamentary Cu/Nb-Ti composites at 4,2 K in large magnetic fields.

3.7
flux creep
thermally activated flux motion in which fluxons move from one pinning centre to another

Note 1 to entry: Flux creep refers to the logarithmic time dependence of decay (at fixed applied field strength and
sample temperature) of a superconductor's persistent-current magnetization. A significant level of flux creep will

Documents

Document Sharing Hub

Full document details: BS EN 61788-13:2012


http://www.avadocuments.com/doc/bs-en-61788-13-2012
http://www.avadocuments.com/doc/bs-en-61788-13-2012

