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Fig.1 Transportation of internal bipolar
charge within insulation paper
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Fig.2 Model of insulation paper with applied voltage
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Fig.3 Instantaneous potential distribution in the board
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Fig.4 The charge density of free electrons
at the cathode surface
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Fig.5 Charge density of free holes
on the surface of anode
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Fig.6 Net charge density distribution
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Fig.7 Distribution of space charge density
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Fig.8 Electric field strength distribution
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Table 2 Relationship between
time and electric field distortion
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Table 3 Relationship between the degree of
polymerization and the relative permittivity
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Fig.9 Relationship between insulating paper
aging degree and electric field strength
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Fig.10 Relationship between insulating paper aging
degree and net space charge concentration
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Fig.11 Schematic diagram of
homopolar charge distribution
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Simulation of space charge effect in insulating paper
JI Zhang, LI Changyun

(College of Electrical Engineering and Automation,Shandong University of Science and Technology, Qingdao 266590, China)
Abstract: In order to clarify the distortion effect of space charge on the electric field intensity of insulation paperboard and the
effect mechanism of degradation degree of paperboard and space charge, the bipolar carrier transport model is adopted to
simulate characteristics of space charge in insulation paperboard with different degradation degree. When DC voltage is applied
in the insulation paperboard with the same aging condition, the mono-polar charge accumulates in the paperboard, and the
distribution range of positive polarity charge is significantly narrower than negative polarity. When the applied voltage time
increases , the electric field distortion rate in paperboard also increases. When the degradation degree of insulation paperboard
deepened,both the trap density and trap depth increase, resulting in a large amount of space charge accumulate in the
paperboard adjacent both electrode sides, which further weakens the electric field intensity at the boundary of the paperboard
and the electrode, and intensifies the field intensity distortion inside the paperboard. Moreover, the more serious the deterioration
of insulation paperboard, the more prominent the distortion effect of space charge on the electric field. The degradation of
paperboard is accelerated. On the other hand, the breakdown fault of paperboard is prone to be induced. The conclusions
provide reference for the design of oil-paper insulation.

Keywords : space charge ;insulation paper;bipolar charge transport model;electric field distortion;paperboard aging

(438 XA4)

(E#F 119 W)

Location and capacity selection method of EV charging stations considering

transportation convenience and distribution network capacity
XU Jingzhou', GE Leijiao®, YANG Changhai’, ZHANG Weiya'
(1. State Grid Nanjing Power Supply Company of Jiangsu Electric Power Co.,Ltd.,Nanjing 210019, China;
2. School of Electrical Information and Engineering, Tianjin University, Tianjin 300072, China;

3. State Grid Gansu Electric Power Company Economic Research Institute , Lanzhou 730050, China)
Abstract ; Considering large-scale electric vehicle(EV) use is limited by transportation convenience and distribution network
acceptance capacity, a location and capacity optimization planning method of EV charging stations is proposed. Firstly, the
Monte-Carlo method is applied to analyze the load demand characteristics of EV connected to distribution network under two
different scenarios of orderly charging and disordered charging. Secondly, a location and capacity optimization model of EV
charging station is proposed, considering the transportation convenience and capacity of distribution network, and the particle
swarm and Voronoi method are used to solve the model. The location selection of EV charging stations is determined, and the
number of charging piles in each EV charging station is optimized. Finally, a case of the northern urban area verifies the
rationality of the proposed optimization planning model, so as to provide reference for the planning and construction of EV
charging stations in China.

Keywords : distribution network ; electric vehicle( EV) ;charging station ; optimization planning;particle swarm
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