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Effect of Altitude on Negative Polarity DC Corona Characteristics of Conductors
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Abstract: The electromagnetic environmental problems caused by corona effect of DC line is the key constraint factor for
the design of line structure and wire selection. However, most of the current studies on the influence of altitude on the
negative DC corona effect have failed to link the micro-processes of the discharge with the macroscopic characteristics,
and the relevant mechanisms and laws are still incomplete. Based on the hydrodynamic model, the effects of altitude on
the parameters and microscopic characteristics of corona discharge are analyzed. By using a small corona cage and a high
frequency current measurement system, tests were conducted at 7 different altitude points in the range of 20 m~4 320 m,
data on the macroscopic characteristic parameters of the discharge, including corona current pulse, radio interference and
audible noise level were collected at different altitudes, and the fitted functional relationship of the corona effect which
considers the effect of altitude was obtained. The results show that the amplitude and repetition frequency of corona cur-
rent pulse increase with altitude. The average corona current is proportional to the power function of the wire surface field
strength, and the scale coefficient is a piecewise linear function of altitude. Radio interference and audible noise also in-
crease with the increase of altitude, and they both have a power function relationship with the mean corona current, and
change with the altitude.
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Fig.2 Simulated corona current pulse trains at different altitudes
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Table 2 Mean values of corona current and coefficient of

variation of air pressure at different altitude points

/= AR ¥
h/m P/kPa TwiA RRAAN
/(A kPa )
20 101 0.88 —
1120 87 2.06 ~11.86
1680 80 1.58 -30.00
2260 74 321 ~11.59
2 840 68 450 -9.12
3 660 61 5.58 -8.51
4320 56 8.18 -6.16
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Fig.8 Comparison of experimental and simulation results of
pulse amplitude/pulse repetition frequency of negative

corona current
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Fig.9 Comparison between experimental and simulation

results of corona current average value
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Fig.10 Fitting curve between average corona current and sur-
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Table 3  Fitting coefficient between corona current average

value and conductor surface field strength

W3R /m K Eo/(kV-cm™) Uo /kV
20 0.0179 66.81 16.61
1120 0.023 1 60.10 14.94
1680 0.016 6 56.96 14.16
2260 0.0196 53.94 13.41
2 840 0.024 2 51.09 12.70
3660 0.028 4 47.35 11.77
4320 0.0355 44.53 11.07
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coefficient K and altitude
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Table 4 Curve-fitting results of radio interference vs.

average current

R a b SSE R? RMSE
fi) 11 38.68 317.9 0.8912 3.311
fx) 36.98 0.1256 192.6 0.934 1 2.577

L5 AT A P I A 4 R
Table 5 Curve-fitting results of audible noise versus

average current

PR a b SSE R? RMSE
fi) 7219 46.7 319.4 0.709 3.377
f) 4584 007009 2612 0.761 9 3.055
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