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Foreword

The text of document 90/135A/FDIS, future edition 1 of IEC 61788-8, prepared by IEC TC 90,
Superconductivity, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC
as EN 61788-8 on 2003-05-01.

The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical

national standard or by endorsement dop) 2004-02-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn dow) 2006-05-01

Annexes designated "normative" are part of the body of the standard.
Annexes designated "informative" are given for information only.

In this standard, annex ZA is normative and annexes A to E are informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61788-8:2003 was approved by CENELEC as a European
Standard without any modification.
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INTRODUCTION

Magnetometer and pickup coil methods are proposed 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 to 0,06 Hz for the magnetometer
method and 0,005 Hz to 1 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 covers the pickup coil method. The test method for standardization of AC loss
covered in this standard is partly based on the Versailles Project on Advanced Materials and
Standards (VAMAS) pre-standardization work on the AC loss of NbTi composite
super-conductors [1]1.

1 Figures in square brackets refer to the Bibliography. Documents
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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

1 Scope

This part of IEC 61788-8 specifies the measurement method of total AC losses by the pickup coil
method in Cu/Nb-Ti composite superconducting wires exposed to a transverse alternating
magnetic field. The losses may contain both hysteresis and coupling losses. The standard
method to measure only the hysteresis loss in DC or low-sweep-rate magnetic field is specified
in [IEC 61788-13 [2].

The specimen shall be a multifilamentary round or rectangular wire, expected to be mainly used
for pulsed coil applications with relatively higher frequencies or sweep rates up to 1 Hz or 4 T/s,
with diameter or average size from 0,2 mm to 1,0 mm, filament diameter from 1 um to around 50
um, and a coupling time constant less than about 40 ms.

The present method can be also extended to the AC loss measurement in a higher range of
frequency and sweep rate up to more than 10 Hz or 40 T/s for three-component superconducting
wires (IEV 815-04-33) with a shorter coupling time constant down to about 0,1 ms (see Annex
E).

2 Normative references

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

IEC 60050-815, International Electrotechnical Vocabulary (IEV) — Part 815: Superconductivity

3 Terms and definitions

For the purposes of this part of IEC 61788, the definitions of IEC 60050-815 and the following
apply.

3.1

AC loss

P

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

[IEV 815-04-54]
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3.2

hysteresis loss

Py

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

NOTE This loss is caused by the irreversible magnetic properties of the superconducting material due to pinning of
flux lines.

[IEV 815-04-55]

3.3

eddy current loss

Pe

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

[IEV 815-04-56, modified]

3.4

(filament) coupling (current) loss

PC

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

[IEV 815-04-59]

3.5

coupling time constant

T

characteristic time constant of coupling current directed perpendicularly to filaments within
a strand for low frequencies

[IEV 815-04-60]

3.6

shielding current

current induced by a change of external magnetic field applied to a superconductor and which
includes coupling current and eddy current in composite superconductors

3.7

critical field strength

Hc

magnetic field strength corresponding to the superconducting condensation energy at zero
magnetic field strength

[IEV 815-01-21]

3.8
magnetization of a superconductor
magnetic moment divided by the volume of the superconductor

NOTE The macroscopic magnetic moment is also equal to the product of the shielding current and the area of
the closed path in a composite superconductor together with the magnetic moment of any penetrated trapped flux.
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