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Fig.1 Model structure and physical meshing
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Fig.2 Propagation morphologies and electric
field distributions of streamer in the pure oil
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Fig.3 Streamer morphologies and electric field dis-
tributions under different clearances between
the needle electrode and pressboard
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Fig.4 Streamer morphologies and electric field distri-

butions under different dielectric constant ratios of
insulating oil and insulating paper
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Fig.5 Distribution characteristics of the electric field
and net space charge density along the z-axis
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Fig.6 Distribution characteristics of the electric field and
net space charge density at the oil-paper interface
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Fig.7 Influence of pressboard dielectric constant
on the distribution of electric field streamlines
at oil-paper interface
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Fig.8 Schematic diagram of failure mechanism
for the oil-paper insulation
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Simulation of multi-branching streamer discharge at

natural ester insulating oil-paper interface
CHEN Gang', XIN Xiaojun', SONG Pucha', WANG Kaizheng®, LUO Li'
(1. School of Electronic Information and Electrical Engineering, Chengdu University , Chengdu 610106, China;

2. School of Electrical Power Engineering, Kunming University of Science and Technology, Yunnan 650093, China)
Abstract: Partial discharge at the oil-paper interface is one of the main reasons for the failure of oil-paper insulation in oil-
immersed transformers. In this article ,based on the numerical model of multi-branching streamer discharge,a multi-branching
streamer discharge model in oil-paper insulation system is constructed by further considering the charge transport characteristics
of oil-paper interface. The surface discharge characteristics under the influence of the dielectric constant ratio between natural
ester insulating oil and insulating paper,and the spacing between needle electrode and paperboard are studied by finite element
method , respectively. The results show that the distance between the needle electrode and the paperboard, and the dielectric
constant ratio of insulating oil and insulating paper both significantly affect the streamer branching. The smaller the clearance
between the needle electrode and paper-board is, the more serious the inhibition of streamer branches at the oil-paper interface
is,which resulting in the streamers near the oil-paper interface are more significant effect on the propagation of the z-axis
streamer. When the dielectric constant of the insulating oil is larger than that of the paperboard,the development and branching
of the streamer in the oil will be more significant. On the contrary, the streamer is more likely to develop along the surface of the
paperboard and accumulate charge at the oil-paper interface.

Keywords : natural ester insulating oil ; discharge model ; streamer discharge ; electric field ;space charge ; oil-paper interface
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