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[Abstract] At present, the second generation high temperature superconductor has entered the initial stage of
industrialization. Critical current and n-value are important performance indexes for evaluating superconducting
tapes, which have an important impact on the safe operation, stability and efficiency of superconducting power

devices. The measurement methods of critical current of superconducting tapes are mainly divided into two
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categories: magnetic induction method and transport method (or Four-point method). Four-point method
measurement can directly and accurately reflect the critical current characteristics of high temperature
superconducting tapes. Based on the Four-point method, a dynamic transport method measurement device was
established, and the repetitive stability of the device is evaluated. At the same time, the dependence of the critical
current of the second generation high temperature superconducting short and long tapes on the voltage lead spacing
is characterized. The experimental results show that: (1) the expanded uncertainty of repeatability measurement is
0.74% (<<1%), which shows good repeatability stability of the device. The measurement speed is up to 200-300
m/h,which meets the requirements of high temperature superconducting industrialization. (2) For short tape
sample, the fixed current lead spacing is 25 cm. With the increase of voltage lead spacing, the characteristic value of
critical current under 1 pV/cm criterion shows a trend of increasing first and then gradually constant. When the
voltage lead spacing is further increased to 19 cm, the measured U-I curve includes a resistive component, which
shows a slope. When the voltage lead spacing is further increased, the slope increases, which is mainly caused by
the smaller distance between the current lead and voltage lead. (3) For long tape samples, with the increase of
voltage lead spacing, the maximum and minimum values of critical current in each test section gradually decrease
and increase, respectively. While the average value is stable, and the maximum and minimum values converge to the
average value. The standard deviation of critical current in each test section decreases with the increase of voltage
lead spacing. Through linear fitting, the relationship between standard deviation and voltage lead spacing is
s=3.47/L%*. The establishment of transport measurement device and the research of the influence of voltage lead
spacing (key parameter) on the characterization of critical current are of great significance to promote the

industrialization of the second generation high temperature superconductor.
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