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High Temperature Insulation Property Study using Laser-Produced Plasma

Yoshihisa Nawata*, Student Member, Takayuki Harano*, Student Member, Shinya Ohtsuka®, Member,
Mengu Cho*, Member, Yuji Yaegashi**, Member, Toshiaki Ueda***, Member,
Eiji Fujie"™**, Non-member, Masayuki Hikita*, Member

Sulfur hexafluoride (SF¢) gas has become the most widely used gas insulator in high voltage equipment. But it has

global warming effect. The search for alternative insulating gases is carried out all over the world. In order to use

alternative gas for the circuit breaker, it is necessary to acquire the insulating property at high temperature. To study

the property of insulating gases at high temperature, we use laser-produced plasma to simulate the arc discharge. The

use of laser-produced plasma enables us to collect the experimental data easily via controlled eperiments. In this paper,

we report the results of basic experiments carried out to verify the new experimental system. We have measured spark-

over voltage, neutral gas density, and optical emission spectra of CO, and N,. From the measurements, relationship

among spark-over voltage, gas density, and temperature has been derived.
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Keywords: laser produced plasma, sparkover voltage, and neutral gas density, optical spectrum
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Fig.1. Time chart after laser irradiation.
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Fig.2. Experimental setup for sparkover voltage measurement.
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Fig.3. Experimental setup for neutral gas density
measurement.

Pulse
generator

Chamber

Lens Optical
fiber

Personal
computer

04 ODOODOOOOOOOOOOOOCOO

Fig.4. Experimental setup for optical emission spec-
trum measurement.
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Table 1. Sparkover voltage without laser irradiation.
SFe gas CO, gas N, gas
Vo [kV] 28.7 11.5 12.3
(EMN)[Vm?] | 3.89x10"° | 1.56x107"° 1.67x10™"°
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Fig.8. Interference fringes at each delay time from
laser irradiation.
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Table 2. Typical spectrum lines.
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