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Introduction Proposed Measurement Method

The turn-to-turn contact resistance is a very important factor to a no-insulation The pancake coil is represented by the following When o — Het <1
(RE)Ba,Cu;0, (REBCO) pancake coil. It characterizes the stability and charging delay equivalent circuit. Jw L
of NI REBCO pancake coils. However, the conventional sudden-discharging method

Simple model

cannot measure the turn-to-turn contact resistance under different conditions, such REBCO simgle pancake coil Req 7 = R.,
as an operating current, a temperature, and an external magnetic field. Since the ‘ S—— i » ¢
turn-to-turn contact condition is strongly affected by the pressure inside of the NI

REBCO coils, the feature of the contact resistance must be clarified to estimate the
stability of NI REBCO caoils.

The coil impedance Z for AC component corresponds to the
contact resistance. However, when the frequency is too
high, the measured contact resistance is affected by AC loss.

We have proposed a new method to measure the turn-to-turn contact resistance o | The frequency is better in the range of 5 to 100 Hz.
applying a low-frequency AC current. The theory and the measurement results are When R, = 0, the coil impedance to AC current is The validity of the proposed method has previously been
also shown. The turn-to-turn contact resistance was measured at DC currents of O, JwL Rt confirmed by comparing the results of sudden discharging
10, 40, and 80 A. In addition, the contact resistance change was also investigated 4 = Ret + jwl method.
during heating the NI REBCO coil. SPIF;cr:llelrrlf{;TnIl(;tl\;i E)Iflrlzl/I)EASURED NI;;EBCO PANCAKE COIL
Length (mm) 4
Number of turns (turn) 60
Measured inductance L (mH) 0.414
REBCO tape Super Ox 2G HTS wire

Characteristic Resistance at DC current operation

Characteristic Resistance Change by Heating

MEASURED TURN-TO-TURN CONTACT RESISTANCE AND RESISTIVITY
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