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Study on space charge characteristics in XLPE under
DC superimposed impulse voltage

WU Guoxing', ZHANG Chengwei', CHEN Xiao', XU Shu',
JIA Lei’, HOU Shuai’, ZHAN Yunpeng’, ZHU Wenbo®

(1. Shenzhen Power Supply Bureau, Shenzhen 518000, China;
2. Electric Power Research Institute, China Southern Power Grid, Guangzhou 510663, China)

Abstract: HVDC cross-linked polyethylene (XLPE) cables will be damaged by operation impulse voltage caused by
switching and other operations in the power system under working condition, which will affect the insulation. However, at
present, there is a lack of relevant research on the cable insulation deterioration generated by space charge accumulation
caused by multiple impulse cumulative effect. Based on the PEA space charge measurement system under DC superimposed
impulse voltage in the laboratory, the space charge characteristics of XLPE cable insulation under DC voltage, impulse
voltage, and DC superimposed impulse voltage were measured in this paper. The results show that XLPE is dominated by
heteropolar charges under positive DC voltage, and negative charges of the same polarity appear on the SC electrode under
negative DC voltage. Continuous high-amplitude impulse voltage can cause large number of homopolar charges injection on
the two electrodes, and the amount of injected charge is larger under negative impluse voltage. Under DC superimposed
impulse voltage, the same polarity superimposition method can promote the injection of homopolar charge on the two
electrodes more than the opposite polarity superimposition method. Moreover, the longer the impulse voltage is applied, the
more charge accumulates in the XLPE sample.
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Fig.1 PEA space charge measurement system under DC

voltage superimposed impulse voltage
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