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ABSTRACT

Nanoparticle has been proven as a good improver of dielectric properties in electrical
Insulations. In this research, both 2D and 3D models of polypropylene Nanocomposites
made of polypropylene matrix and incorporating various Nanoparticles within polymer
matrix have been built and simulated. The purpose is to simulate dielectric properties such as
electric field, voltage contours internal to the Nanocomposites and analyze them. Also, effect
of percolation limit to influenced dielectric property and electric field behavior has been
analyzed.

The second set up with a plane-plane electrode system having same thin polypropylene film
filled with Nanoparticles have been used. Here the thin sample is the films incorporating
Nanoparticles. Figure 2(b) shows a transparent view of nanoparticle distribution within sample.
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INTRODUCTION

Polypropylene is widely used in power industry as insulation. When polypropylene is used
In power apparatus, under the application of high voltage, the insulation suffers from
various issues such as internal materials degradation, space charges, partial discharges,
electrical treeing, insulation breakdown etc. Space charges distorts applied electric field,
and when maximizes it introduce complex partial discharges inside and outside the
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Insulating materials. Nanoparticle can solve these issues to some extent. Figure 5(a). Voltage Contour in plane-plane electrode Figure 5(b): Electric Field streamline in Nanofillled (1%)
system with nanofilled (4%) dielectric sample
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the percolation limit, where nanoparticle can not
voltage and ground respectively. Second system plane-plane electrodes are also used RS Ui improve dielectric properties under high voltage. | - | |
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Figure 1 : Electric-field arrow in nanofilled polypropylene . to applied voltage for variation In dielectric
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Figure 3(c). Voltage Contour under Applied Voltage barrier and next with particle




