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Fig. 1. (a) Molecular structure of a-PP; (b) molecular struc-
ture of s-PP; (c¢) molecular structure of i-PP.
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Fig. 3. (a) Trap level density of PP and PP-g-MAH; (b) relationship between dielectric constant and frequency; (c) temperature de-

pendence of volume resistivity; (d) PP-g-2%MAH space charge distribution 7.
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Fig. 5. (a) Typical structure of 320 kV DC cable; (b) functional model of conductivity; (c) insulation temperature distribution;

(d) applied voltage waveform; (e) relationship between conductivity and activation energy; (f) relationship between conductivity

and electric field dependence coefficient?).
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Fig. 7. (a) Simulation results of different nonlinear material lengths; (b) electric field strength on the outer surface of insulation;

(c) simulation results of nonlinear materials with different thickness; (d) electric field strength on the outer surface of insulation!*?.
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Abstract

High voltage cable is the key factor to determine the quality and capacity of power transmission.
Polypropylene has widely attracted more attention because of its excellent heat resistance, insulation and green
environmental protection, and it is used as cable material. Polypropylene insulation material for high voltage
cable needs to bear pulsed voltage and the DC rated voltage, which can easily cause electric field to be distorted
and lead the space charge to be accumulated. Meanwhile, the change of cable temperature will also affect the
conductivity of insulating material and promote the accumulation of space charge, resulting in the distortion of
internal electric field of insulating material and the initiation and growth of electric tree. Therefore, it is
necessary to regulate the electric field of high voltage cable so as to suppress the deterioration phenomena such
as electric field distortion, partial discharge and electrical demoralization. In this work, the theory and method
of regulating DC electric field of polypropylene insulation of high voltage cable is first introduced. Then the
main direction of electric field regulation is presented. Finally, the application prospect of polypropylene cable

insulation is also put forward.
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