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Abstract: Due to the large amplitude and long duration, the positive corona discharge pulses play a dominant role in
radio interference performance of UHV AC or DC transmission lines. In order to study the micro physical process and
repetitive mechanism of positive pulses more deeply, the positive corona discharge pulses in air are numerically sim-
ulated in this paper based on the hydrodynamic drift-diffusion model, where the seed electrons are supplied by back-
ground ionization instead of the photoionization process. The simulation is performed in a coaxial wire-cylinder elec-
trode with an inter-electrode gap of 1cm and a voltage of 17.5 kV, and the amplitude of positive pulse between 15 mA
and 30 mA. Then the distributions of electric field (E-field) and three ionic species densities (positive ions, nega-
tive ions and electrons) along the gap at different stages of the first current pulse are discussed. Further the influence
of positive ion movement on E-field distribution in dead time is analyzed in details. Moreover, the distribution of E-
field around the second positive current pulse is also presented. It is observed that the positive streamer propagation
velocity has fallen when the streamer head are moving away from anode. After the streamer terminated, the streamer
channel begins to decay. Due to the E-field force, the positive ions diffuse away from anode while the conductor sur-
face E-field strength recovers gradually. Until the strength reach the threshold value for avalanche ionization the next
new pulse occurs.
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Fig.1 Schematic diagram of positive corona discharge
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Fig. 2 Meshed simulation geometry
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Fig.3 The simulated positive current pulses
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the first positive current pulse
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