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Boil-off Calorimetric Measurement of Inductive Heating Energy

in Stability Test of Superconducting Magnet

* %
Hideeo TSUKAMOTO , Yoshihide WADAYAMA , Norikiye KOIZUMI
Takaaki ISONO, Yoshikazu TAKAHASHT and Masataka NISHI

Department of Fusion Engineering Research
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute

Naka-machi, Naka-gun, Ibaraki-ken

(Received January 5, 1993)

Inductive heating method is applied to stability test of super-
conducting magnet, because the method can heat the conductor so quickly.
The apparatus for measuring the quantity of heat put into the conductor
with this inductive heating method was ﬁade, and the measuring method
approached to completion.

The measuring method is that the volume of helium boil-off gas with
inductive heating is measured and the quantity of heat put into the cable
is calculated with the volume and evaporation heat of helium. Investi-
gation of the reliability of the apparatus was performed by using the
resistive heater, and it was found that the apparatus had fair accuracy.
The quantity of inductive heat of the strand, conduit and heater respec-
tively were estimated in the measurement of a cable-in-conduit type
conductor.

This measuring method is demonstrated to be applied to the cali-
bration of the quantity of heat put into conductor in the stability test

of superconducting magnet.

Keywords: Boil-off, Calorimetric, Inductive Heating, Cable-in-conduit

Conductor, Stability, Superconducting Magnet
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Conductor
Superconductor NbTi
Qutside Dimension 35.3*29.7 mm
Strand Diameter 1.12 mm
Number of Strands 486
Strand Surface Formvar
Material of Conduit SUS304
Void Fraction 38 %.
Heater
Inside Dimension 40.3*34.7 mm
Thickness 1.0 mm
Length 93.0 mm
Number of Turns 87 (29-3parallel)

X 1.1 Specifications of NbTi Cable-in-conduit Type Conductor

and Inductive Heater
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BI1.2 NbTi Cable-in-conduit Type Conductor Inductive Heating Calibration



JAERI-M 95—001

2.5

.~~~ conduit

,//,’ (C)

strand
(a)-(c)
'-g)"'“::::‘::'__ -
__:_"'__'-_’:___,___1____' : | |
0-25 *1 0_.3 0-5

Time Integral of B2 (T%s)

B 1.3 NbTi Cable-in-conduit Type Conductor Components of Inductive Heating
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Conductor
Superconductor (NbTi)3Sn
Outside Dimension 40.0%18.8 mm
Strand Diameter 2.45 mm
Number of Strands 23
Strand All Bronze
Material of Conduit SUS304
Heater
Inside Dimension 42.0%20.8 mm
Thickness 3.0 mm
Length 84.0 mm
(42.0+30.0(gap)+42.0)

Number of Turns 234

BT, 1 Specifications of (NbTi)sSn Hollow Type Conductor and Inductive Heater
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B .2 (NbTi)sSn Ho!llow Type Conductor Inductive Heating Calibration
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K. 3 (NbTi)sSn Hollow Type Conductor Components of Inductive Heating




