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(Analysis of Underwater Discharge Characteristics Caused by Impuise Voltages)

5 F " . Oyl . 0=
(Jong—Hyuk Choi - Sang—-Duk An - Bok—Hee Lee)

2 o

o] ¥E& WY Fzo] AXso] gl WAFH FRAT) EEAYV2AYE QAL W ek
ugzdfaw ADARELE Hehde, o) =] S AN G AT B ) =
343 o) AREo 4 PARS BIAATL AN UL JEHE A%
s, adw GuFe Bl AEHR|TZ L BAHRT TN T2 Fe0] SRR A
£ AARAAGL VA G Yehde], TATe) AanH UG- A 3e) FAFR A Vet

tlo
"
_13
g
L
_u
ro
U N o
o)
mg
L

Abstract

This paper describes underwater discharge phenomena and breakdown characteristics in case that the
standard lightning impulse voltage is injected to the needle and spherical electrodes installed in the hemisphere
water tank. The objective of this work is to understand the basic features related to transient ground
impedance against lightning surges. The discharge luminous images were observed and the dependence of
breakdown voltage on the polarity of applied voltage and water resistivity were investigated. As a consequence,
streamer corona is initiated at the tip of needle and spherical electrodes and is propagated toward grounded
tank with stepwise extension. The breakdown voltage characteristics measured as a function of water
resistivity showed V-shaped curves. Breakdown voltage and time curve of needle electrode is higher than that
of spherical electrode.
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Fig. 1. Experimental configuration
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Fig. 2. Discharge luminous images for the
positive lightning impulse voltage
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Fig. 3. Discharge luminous images for the
negative lightning impulse voltages
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Fig. 4. The positive discharge luminous images
at the tip of needle electrode according to
the water risistivity and magnitude of
applied voltage
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Fig. 5. Typical voltage and current waveforms in
different voltages at the water resistivity
of 10,000(2 - m)
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Fig. 7. Breakdown voltages-resistivity
characteristics for the spherical electrode
according to resistivities
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Fig. 8. Breakdown voltages-resistivity
characteristics for the needle electrode
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Fig. 9. V-t characteristics for the spherical
electrode
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