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Space Charge Characteristic of Oil-paper Insulation Under Polarity Reversal Voltage
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Abstract: The electric field distribution inside the converter transformer is complex under the polarity reversal voltage,

and the space charge is an important factor causing the electric field distortion. In order to study the space charge and

electric field distribution characteristics of oil-paper insulation under polarity reversal voltage,in this paper, experiments

are carried out to study the space charge of single-layer oil-impregnated pressboard and oil-paper double-layer insulation

at different temperatures by using the pulse electro-acoustic method. The study reveals that the space charge of sin-

gle-layer oil-impregnated pressboard negligibly change during the polarity reversal process at different temperatures, and

the charge density and electric field near the electrode are seriously distorted after the polarity reversal. Temperature af-

fects the electric field distribution by changing the space charge distribution before voltage reversal. In double-layer

insulation, the increase in temperature leads to a decrease in the oil-paper interface charge and the space charge density in

the pressboard. During the voltage polarity reversal process, the space charge inside the pressboard changes less under

different temperatures, and the transient electric field in double-layer conforms to the capacitive electric field distribution

at room temperature. However, the charge density and polarity at the oil-paper interface change rapidly at 60 °C, thus the

transient electric field distribution in double-layer does not conform to the capacitive electric field distribution.

Key words: oil-paper insulation; space charge; temperature; double layers; polarity reversal voltage
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