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1. Introduction

Sustainable, reliable, and environmentally friendly source of energy is currently a major focus of humanity.
This is captured among the sustainable development goals. Electrical power generation has been a critical
endeavour toward achieving such goal. Among the important pieces of equipment used in power generation
is a transformer which uses oil for its cooling and insulation. The commonly used insulating oil is mineral oil
but it is not biodegradable. Current investigations show that oil from plants has the potential to completely
replace mineral oil when further chemical modification and the addition of an additive to the oil are considered
1. The addition of nanoparticles to plant-based oil shows improvement in both physicochemical and dielectric
properties 2 However, little attention was placed on the compatibility of the prepared nanofluid with the paper.

In this work, the compatibility of nanofluid prepared from neem oil methyl ester and kraft insulating paper
is considered. The nanofluids were prepared by adding 0.1 wt.% to 0.5 wt.% of nanoparticles in step of 0.1
to the base oil. The addition of SiO2 nanoparticles (18 nm) to the base oil increases the dielectric constant
and reduces the dielectric loss of the base fluid. At 30 oC and 60 Hz, the dielectric constant of the base fluid
increases from 3.38 to 5.5 when 0.5 wt.% of nanoparticles were added to the base. Also, the dielectric loss of
the oil decreases from 0.06 to 0.0023 when 0.5 wt.% nanoparticles were added to the base fluid. The dielectric
loss and breakdown voltage of nanofluid-impregnated paper were determined, and the result is similar to the
mineral oil-impregnated paper. The average breakdown voltage of mineral oil-impregnated paper is 16 kV and
15 kV for nanofluid-impregnated paper. The result indicated that nanofluid from methyl ester of neem oil has
no negative effect on the performance of kraft paper. This nanofluid is a promising alternative to insulating
oil in high-voltage equipment since it has good compatibility with solid insulating material.

1. Results The graph in Figures 1 and 2 shows the dielectric loss of impregnated kraft paper and the
breakdown strength respectively. This result is similar to the one reported by Ref 2.
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The sample codes are as follows; DP is dry paper, (MOP) mineral oil and paper, 0.1paper (nanofluid
with 0.1wt.% nanoparticle and paper), EFP (methyl ester with paper), NFP (nanofluid with paper).
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