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Abstract: In this paper, we study the insulating properties of the liquid nitrogen(LN2) including the thermal bubbles.
The shape of the thermal bubbles in accordance with the current change was observed in the 77 K and 65 K LN2.
According to the temperature of liquid nitrogen, bubbles were generated differently. The round shape of the bubble
is occurred in 77 K LN2. But the layer shape of bubble is occurred in 65 K LN2. When the bubbles present, the
dielectric strength of liquid nitrogen is low. However, the breakdown patterns were different according to the
electrode arrangement. AC breakdown voltage(BDV) was lower than the DC BDV due to the influence of bubbles.
Therefore, the design of a high-voltage superconducting equipments should consider the bubbles.
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Fig. 1. Photo of electrodes and diagram of power source

connection.
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Fig. 2. Arrangement of electrodes. (a) Type A, (b) Type B,
(c) Type C, and (d) Type D.
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Fig. 3. Shape of thermal bubbles in 77 K LN2. (a) 3 A, (b)
4 A, (c)5A (d6A, ()7 A, and (f) 8 A.
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Fig. 4. Shape of thermal bubbles in 65 K LN2. (a) 10 A, (b)
11 A, (¢) 12 A, (d) 13 A, (e) 14 A, and (f) 15 A.
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Fig. 5. AC and DC BDV of LN2 according to the gap length.
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Fig. 6. AC and DC BDV of LN2 without interval time in gap
length 1 mm.
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Fig. 7. AC BDV of LN2 including the thermal bubbles.
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Fig. 8. Comparison of AC BDV of LN2 including the thermal
bubbles.
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Fig. 9. DC BDV of LN2 including the thermal bubbles.
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Fig. 10. Comparison of DC BDV of LN2 including thermal
bubbles.
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Fig. 11. In the type A electrode system, comparison of AC
and DC BDV.
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Fig. 12 In the type B electrode system, comparison of AC and
DC BDV.
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Fig. 13. In the type C electrode system, comparison of AC
and DC BDV.
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Fig. 14. In the type B electrode system, comparison of AC
and DC BDV.
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