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Abstract: Some insulating materials are organized and analyzed with variables to obtain the optimized profile of
encapsulated three phase of epoxy barrier which is applied to gas compartment and supporting conductors for high
voltage GIS (gas insulated switchgear). The high voltage GIS is used in electrical power system and operating
reliability. In this paper, optimization possibility of barrier shape including both electrical insulation performance and
mechanical strength, premised on that condition minimizing volume and light weight should be kept for high
voltage GIS, could be achieved by analysis simulation. As a result, filling material which is lower permittivity such
as SiO, instead of Al,O; properly to the epoxy material, can be improved to increase the electrical insulation
performance and mechanical strength for an optimized profile barrier of a high voltage GIS.
Keywords: High voltage GIS, Barrier, Enclosure, Epoxy, SiO,, AlLOs. Filler. SFs. Electric field. Permittivity
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Fig. 1. Geometry of barrier for modeling.

Table 1. Calculation parameters.

Parameter / Materials Si0; ALO;
Permittivity 3.8 6
Weight (kg) 28 38

Young's modulus (GPa) 10 39

Tensile strength (MPa) 70 55

Poisson’s ratio 0.35 0.3

Break down voltage (kV) 780

Bursting pressure (MPa) 2.64
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Fig. 2. Comparison of permittivity for barrier on electrical
potential and field. (a) electrical potential, permittivity 3.8, (b)
electrical  potential,

electrical field. permittivity 3.8, (c¢)

permittivity 6, and (d) electrical field, permittivity 6.

A28 A6E pp. 379-383, 20153 6H:

ey = 381

(=]

Fig. 3. Comparison between phase to phase and phase to earth for

barrier on electrical field. (a) phase to phase and (b) phase to earth.
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Fig. 4. Comparison of electric field on barrier surface. (a)

phase to phase and (b) phase to earth.

Fig. 5. Comparison of electric field in SF; gas. (a) phase to
phase and (b) phase to earth.
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Fig. 6. Modeling for analysis of assembled barrier. (a) barrier and
test cover and (b) FEM analysis with element and nod number.

Fig. 7. Analysis result on (a) maximum principal stress and

(b) deformation.
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Fig. 8. Result of maximum stress and deformation for SiO;
filler with wvariation distance on barrier (a) stress between
(b) stress between phase to earth, (c)
and (d) deformation

phase to phase,
deformation between phase to phase,

between phase to earth.
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Fig. 9. Result of maximum stress and deformation for ALO;
filler with variation distance on barrier (a) stress between
phase to phase, (b) stress between phase to earth, (c)
deformation between phase to phase, and (d) deformation
between phase to earth.
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