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Study on the Dielectric Characteristics of Insulation Gases
for a Sub-cooled Liquid Nitrogen System

7

Hyoungku Kang",

Abstract: A sub-cooled liquid nitrogen system is
known as a promising method to develop high
voltage superconducting apparatuses such as
superconducting fault current limiters (SFCLs) and
superconducting cables. To develop a high voltage
superconducting machine adopting the sub-cooled
liquid nitrogen system with a constant pressure,
injecting a non-condensable gas is indispensable. In
this study, the dielectric characteristics of insulation
gases are investigated and analyzed by using
electric utilization factors (3). It is found that the
maximum electric field at sparkover that occurs
with 50 % probability, Emaxsex exponentially
decreases as the % increases. This means that the
Emax 504 at sparkover can be estimated with the §
only, without any other electrical insulation test,
This result is applicable to developing the gas
insulated high voltage superconducting electric
power apparatuses.

Key Words: dielectric test, electrical breakdown,
field utilization factor, high voltage superconducting
machines, sub-cooled liquid nitrogen system.
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Fig. 1. A schematic sketch of a 13.2kV/630A
resistive type SFCL.
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Fig. 3. Distribution of electric field according to
current leads.
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Table 1. The fleld utilization factors according to the
conditions of electrode systems.

* A% 473
(mm) 20 30
A7 (mm)
25 0.291 0.355
45 0.186 0.253
65 0.143 0.201

Fig. 4. A sphere-plane electrode system connected
to a high voltage and a ground lead.
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Table 2. The summary of calculated values of
Emax.ikv, and Erpmaxsox in case of air.

T A
20 30
AR (mm)
787+A
ol 25 45 65 25 45 65
(mm)

Emax.1xv 0.138 | 0.120 | 0.108 | 0.113 | ©.088 | 0.076

Esp Max.50% 3.31 3.69 3.73 3.25 3.35 3.61

Table 3. The calculated values of Eppmaxsox in case
of GNa.

7 A%

20 30
A7 (mm)
A7k
R 25 45 65 25 45 65
(mm)
Esp max.50% 3.31 3.73 3.75 3.21 3.40 3.48

Table 4. The calculated values of ErpMmaxsox in case
of GHe.

F A=
20 30
27 (mm)
A2 )
25 45 65 25 45 65
(mm)
Eppmaxsosn | 058 { 1.27 | 2.36 | 053 | 0.94 | 168
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