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Design and test results of a Rogowski coil for measurement of current
distribution characteristics in 4-parallel superconducting coils
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Abstract: Large critical current is one of the
prerequisites for the design of superconducting
electrical equipments with large power capacity. To
enlarge the critical current, multiple parallel connection
is inevitable. In multiple parallel superconducting coils,
the difference in normal resistance of each shunt leads
to unequal current distribution, which may yield
burnout. Therefore, uniform current distribution is
required for a stable operation of multiple parallel
superconducting coils. In this paper, Rogowski coils
were fabricated to measure each shunt current of a
4~parallel superconducting coil. Four Rogowski coils
were installed at the copper bars, which are used as
current leads in superconducting coils. As a result,
linearity of the Rogowski coils was ascertained and
coefficients of each coil, the ratio of voltage and
current, were derived. The coefficients were compared
with theoretically calculated values. Based on the
coefficients, each shunt current was calculated in a
4-parallel superconducting coil, where uniform current
distribution was confirmed. This paper verified the
feasibility of the fabricated Rogowski coils as well as
operational stability of the 4-parallel superconducting
coil in 77K.
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Fig. 1. Schematic of Rogowski Coil.
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Fig. 2. Rogowski Coil.

Fig. 3. I-shaped and U-shaped copper bars.

Fig. 4. Multi U-shaped copper bar.

Fig. 5. 4-parallel superconducting coil.
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Table 1. The ratio of current to voltage with
respect to shape of copper bars.

12} % U3

Coil No. 7 |4 V/I V/I

19.8 2.3 0.116 0.116
1 39.5 4.5 0.115
59.2 6.8 0.115

19.8 2.2 0.114 0.115
2 39.5 45 0.114
59.2 6.8 0.114

19.8 14 0.070 0.070
3 39.5 2.8 0.071
59.2 4.2 0.071

19.8 1.4 0.069 0.070
4 395 2.8 0.070
59.2 41 0.070
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Fig. 6. Voltage graph of Rogowski coil according
to current.
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Fig. 7. Each voltage graph of multi U-shaped.
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