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Abstract: Oil-immersed capacitors are widely used in power systems for reactive power compensation and
filtering due to their advantages of high reliability and low cost. With the increasing demand of energy
storage density of capacitors in power systems, the energy storage performance of traditional biaxially oriented
polypropylene (BOPP) film has gradually been unable to meet the demand. Although the research of materials
with high energy storage density has achieved remarkable results, yet the prerequiste for developing high
property oil-immersed capacitors is to reveal the aging characteristics of dielectric materials in actual condition
of oil-immersed capacitors. Therefore, in this paper a systematic study on the aging characteristics of BOPP
film under electric-thermal -0il coupling condition is proposed. The electric-thermal aging experiment for
1000 hours is performed by way of setting up electric-thermal-oil coupling aging experimental platform and
the The BOPP film samples immersed in benzyl toluene impregnating agent (M/DBT) are obtained. Such
tests as Fourier transform infrared spectrometer (FTIR), differential scanning calorimetry (DSC), dynam-
ic thermomechanical analysis (DMA) and direct current breakdown are performed on the BOPP film before
and after aging. The results show that small molecules of impregnating agent enter into the molecular gap of
BOPP which, on the one hand, plays the role of softening molecular chain and reduces the activation energy

of molecular chain segments and, on the other hand, the coupling effect of the electric-thermal-oil destroys
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the regularity of molecular chain segment, resulting in the decrease of the breakdown strength of the films

by 14.85%. The study provides data support and theoretical foundation for the development of dielectric

materials and impregnating agent for oil-immersed capacitors.

Keywords: oil - immersed capacitors; polypropylene; M/DBT; electric and thermal aging; insulating

properties
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Fig. 3 FTIR spectra of BOPP film samples
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Fig.4 Thermogravimetric curves of BOPP film samples
before and after aging
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