[Eeg'ular Paper

1. KIEEME

Vol. 27, No. 3, pp. 172-177 March 2014

DO http://dx.doi.org/10.4313/JKEM.2014.27.3.172
[SSN 1226G-7945 (Print), 2288-3258 (Online)

MEgo|MS Set 2038

172

°| SFs, N2 48 EM BN

=1
a5, OlES, WHF, AL

b olapepsta 7| et}

Analysis of SFs, N2 Pressure Characteristic of Spark Gap

According to Simulation

Sun-Ho Choi', Tae-Woo Lee', Jeong-Ju Bang', and Chang-Su Huh'*
: Department of Electrical Engineering, Inha University, Incheon 402-751, Korea

(Received January 2, 2014: Revised February 24, 2014; Accepted February 24, 2014)

Abstract: Industrial, medical, environment and agriculture application of pulse power technology have

been developing rapidly in many field. In order to make use in the form of pulses is applied to the pulse

forming technique. At this time, spark gap is generally used for the pulse forming. Spark gap may be

possible to simulate the shape of the electrode. 1o know the uniform or non-uniform electrie field of the

electrode structure. Further, it can be determined using Paschen's law applied pressure of the insulating

gas in accordance with the voltage which is created using the value of the electric field. In this paper,

we tried to found using a formula and the simulation process Lo determine the pressure. The value of the

clectric field is different according to the shape of the electrode. So, the range of pressure applied also

varies. In order to withstand the 100 kV with a gap of 5 um, the nitrogen gas must be applied to about 7

bar in the electrode structure. On the other hand, in the same conditions, Sulfur hexafluoride gas must be

applied to about 2 bar. Consequently, the Sulfur hexafluoride gas has a higher insulation properties than

nitrogen gas may be applied to low pressure at the same conditions.
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Table 1. Computed k as a function of pd [3].

Pd
GAS %
kPa » ¢
0.0313 ~ 3 2.5819(pd) ~ 00514
3 ~ 100 2.4[]43(],(”“."]3:;
e 3.8636
[Corresponding 1o
1001500 pd = 100 kPa = em
in k= 24043(pd)""™"
03 ~3 ln[4-1227[},d)-u..m:u]
SF6
3 ~ 1200 In[6.4541 (pd) " %™

Table 2. Value of constant B for different gases [3].

Gas B, V/kPu s cm
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Table 3. Discharge process according to electric field.

Electric field Increase of voltage(electric field)

Uniform &
Quasi-uniform
electric field

dark current — flashover

dark current — corona discharge —
Nashover
corona discharge — leader — flashover

Non-uniform
electric field
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Fig. 6. Electric field distribution due to the change in

the electrode spacing.

Table 4. Electric field utilization factor due to the
clectrode spacing.

Electrode space S mm 10 mm 14 mm

Maximum electric field

19.034 9514 6815
[kV/mm]

Average electric field
[kV/mm]

13.779 7.882 5.866

Electric field utilization
factor

0.724 0.828 0.861
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