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Study on space charge characteristics of XLPE under polarity reversal
based on bipolar carrier-ion mixed transport model

JIN Yuzhi, SONG Ke, REN Wenjun, BAO Guodong, WANG Wei

(Beijing Key Laboratory of High Voltage & Electromagnetic Compatibility,
North China Electric Power University, Beijing 102206, China)

Abstract: During the operation of DC cable, the polarity reversal of voltage increases the space charge accumulated in the
insulation, and it may damage the insulation . At the same time, the ionic charge generated by the dissociation of impurities
such as cross-linking by-products introduced in the actual production process of insulating materials will aggravate the
charge accumulation. Therefore, the traditional bipolar carrier transport model was improved in this paper. Considering the
influence of impurity charged ions, the distribution of space charge in XLPE during the polarity reversal of voltage were
simulated by using the improved transport model, and the influence mechanism of polarity reversal time and electric field
intensity on charge distribution was studied. The results show that, on the basis of satisfying the mirror image distribution of
space charge before and after the polarity reversal of voltage, the introduction of ionic charge increases the amount of
heteropolar charge accumulated near the two electrodes in the steady state. Under the same polarity reversal time and
different electric field intensity, the charge distribution law is basically the same, the higher the field strength, the more
charge accumulates everywhere.
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Fig.1 Improved bipolar carrier transport model
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