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Corona discharge, which occurs from water drops hanging beneath a transmission-line con-
ductor in rainy weather, causes vibration of the conductor. In recent years, this vibration
phenomenon has become a serious problem following with the rise of the transmission-voltage.
On the basic study to analyse this vibration phenomenon, the corona current characteristics in
the case that a single water drop is hanging beneath the smooth conductor was measured.
When field intensity is between corona-onset field intensity and hissing corona-onset one, corona
current wave form is pulse shape. Peak value of the pulse becomes large with increasing field
intensity and is independent of the volume of water supplied to the conductor. Besides, peak
value of the pulse in negative corona is larger than that in positive corona. Frequency of the
pulse increases with increasing both the volume of water and field intensity. Meanwhile, when
field intensity is above hissing corona-onset field intensity, hissing corona and crackling corona
repeat alternately. Each duration time of hissing corona and crackling corona has a maximum
at a certain field intensity, and this field intensity of hissing corona is nearly equal to that of
crackling corona. Moreover, this field intensity is lower in positive corona than in negative
corona.
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Fig. 3 Corona current characteristics.
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Table 1 Onset field intensity of corona pulse discharge and of hissing corona discharge.

Dia. of conductor Measurement Calculation
(em) Eron (kV/cm) Exton (kV/cm) Eron (kKV/cm) Epon (kV/cm)
1.0 8.4 13.0 8.1 14.3
1.3 7.4 12.8 7.1 13.1
1.6 6.6 12.1 6.4 12.3
1.7 6.6 11.0 6.2 12.0
2.2 5.6 10.4 5.6 11.2
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Fig. 6 Characteristics of peak value of corona pulse. (See Fig. 5 (a))
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Fig. 7 Frequency characteristics of corona pulse.
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