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Experimental Study on the Dielectric Breakdown Voltage
with the Addition of Magnetic Nanoparticles in a Transformer Oil
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Abstract - In this study, we have investigated the dielectric CE 1) M0 AIRE XHMLECQIRIO| HMEE o ESIXIEIE

breakdown by measuring AC (60Hz) breakdown strength of the fluids

in. accordance with IEC 156 standard ar}d ha\_7e compared the results MNP's volume Saturation
with references. It was found that the dielectric breakdown voltage of OT-4 EFH-1 ) o
pure transformer oil is around 12 [kV] with the gap distance of [ml] [mi] concentration magnetization
1.5mm between electrodes. In case of our transformer oil based [%] [G]
magnetic fluids with 0.1% < ®(volume concentration of magnetic 300 0 0 0
particles) <0.6%, the dielectric breakdown voltage shows above 30 300 5 0.08 0.32
[kV], which is 2.5 times higher than that of pure transformer oil. It : :
can be explained by the changed ionization process by adding 300 10 0.16 0.64
nanoparticles in pure transformer oil, which is due to trapped fast 300 15 0.23 0.95
electrons and slow negative nanoparticles. Moreover, in case of the 300 20 0.31 1.24
fluid with applied magnetic field, the dielectric breakdown voltage 300 25 0.38 1.53
increases above 40 [kV], which is 3.3 times higher than that of pure 300 30 0.45 1.81
transformer oil. 300 35 052 209
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