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Effect of voltage stabilizer on space charge characteristics of XLPE

ZHOU Yuanxiang"?, QI Guogqing', LI Ke', ZHU Xiaoqian®>, JIANG Guimin'?

(1. School of Electrical Engineering, Xinjiang University, Urumqi 830017, China;
2. State Key Laboratory of Power System Operation and Control, Department of Electrical Engineering,
Tsinghua University, Beijing 100084, China)

Abstract: To investigate the effects of voltage stabilizers on the insulation properties of crosslinked polyethylene (XLPE)
under DC voltage, anthraquinone (EK) was selected as the voltage stabilizer, and XLPE composites with different mass
fractions of EK were prepared through physical blending. The impact of different content of EK on the DC insulation
properties of XLPE was analyzed by differential scanning calorimetry (DSC) as well as surface potential decay, space
charge, and conduction current measurements. The results show that as the mass fraction of EK increases, both space charge
accumulation, space charge injection deepth, maximun distortion field strength, and conductivity of XLPE composites
decrease at first and then increase. This phenomenon is attributed to the change of the trap distribution characteristics in
XLPE by EK. When the mass fraction of EK does not exceed 1%, the deep traps are mainly introduced, which contribute to
field homogenization, reduce space charge accumulation, and inhibit carrier migration, thereby decreasing DC conductivity.
When the mass fraction of EK is 1%, the improvement effect of XLPE insulation performance is the best.
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Fig.10 Conductivity of XLPE and its composites
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