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Preparation of PEA Method Space Charge Measurement System
Under DC Voltage Superimposed Impulse Voltage

CUI Bonan', LIU Shuai’, JIANG Quanxu', WANG Xia'
(1. State Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University,
Xi'an 710115, China; 2. State Grid Dalian Power Supply Company, Dalian 116000, China)

Abstract: In DC transmission lines, cable line is easy subjected to the impact of operating overvoltage and
lightning overvoltage, which leads to cable line superimposed by impulse voltage on the basis of DC voltage,
making the space charge accumulation on insulation layer change. In order to study the effect of impulse voltage
superposition on the charge accumulation in the operating DC cable lines, a PEA method space charge
measurement system under DC superimposed impulse voltage was developed through improvement on the
traditional PEA method, combining with equivalent circuit formula deduction and Pspice software simulation, and
reasonable selection of RC-component in measurement system. The space charge characteristics of XLPE samples
under DC superimposed impulse voltage were measured. The results show that the coupling efficiency of impulse
voltage and DC voltage is very high, and the space charge characteristics show that the superimposing the same
polarity of impulse voltage can promote the injection and migration of the same polarity charge more compared
with superimposing different polarity of impulse voltage.
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Fig.1 Basic principles of PEA method
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Fig.5 Coupling efficiency of nanosecond pulse
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