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Abstract

This paper presents the surface discharge characteristics in Dry—-Air on laminated epoxy solid
dielectrics and conductive particles in order to provide the valuable information for the insulation

design of eco- friendly gas insulated switchgear. To improve insulation performance, the three types of

the laminated epoxy solid dielectrics were proposed, and it was revealed that their surface discharge

characteristics were similar to the bakelite dielectrics of same-laminated types. From the surface
discharge characteristics of dry air, it was demonstrated that the effect of conductive particles on
surface discharge voltage was dominant when there are this particles at the shortest electrode gap and

that the degradation of insulation performance on the conductive particles was evident in epoxy than

teflon. These phenomena were interpreted in terms of particle-triggered discharge mechanism and

electric field of triple junction, respectively.
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Fig. 1. Experimental equipment drawing
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Table 1. Diameter of laminated epoxy resin for
surface discharge experiment

[mm]
Type Top Middle Bottom

AER) 100 100 100
B1 90 100 90
B B2 80 100 30
(=%) B3 70 100 70
B4 60 100 60
C C1 90 80 90
=3) C2 80 60 80
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metal particles
¢ 11.3mm

A—
A

Length :

Knife electrode
¢ 10 mm, L 43 mm
epoxy resin
¢ : 60mm, t: 3mm

Fig. 2. Arrangement of electrodes and solid
insulator for surface discharge experiment
on conductive particles

metal particles metal particles metal particles

Knife electrode  epoxy resin  Knife electrode  epoxy resin Knife electrode  epoxy resin

Fig. 3. Attachment locations of particles on epoxy
resin
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(a) Voltage—current waveform on surface
flashover in type C1(voltage 5V/div,
currents 5A/div, time 10ms/div)

(b) Voltage—current waveform on surface
flashover by conductive particle
(voltage 5V/div, currents 5A/div, time
5ms/div)

Fig. 4. Voltage—current waveform determining
surface flashover voltage
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Fig. 5. Surface discharge voltage (Vs) as a
function of pressure in the laminated
epoxy solid dielectrics
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