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The effect of floating sphere position on the lightning impulse voltage of

rod - plane gap
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Abstract

This article investigates the breakdown voltage between floating sphere object
and rod tip under air condition. The diameters of conductor floating sphere are 2, 4 and
6 cm. The air gap between rod tip and plane Ly is 20 cm. The vertical distance of
floating sphere object is customizing by the moving of float objects away from rod tip at
3, 7 and 12 cm. The horizontal distance of floating sphere object is customized by the
moving of floating metallic objects away from rod - plane at 0, 1, 3, 5, 7 and 9 cm. The
final point ris at r > 2.5F [IEC 61472]. The result shows the minimum of break down
voltage position is near rod - plane. The correlation of object length and gap spacing (,3)
is affected to break down voltage differently. Finally, the object floating in outer
conductor axial gap will give break down voltage at distance of r less than 2.5 of
conductor with and sphere size. In this experiment, we use multiple level voltage
method for voltage Usge, testing.

Keywords: Positive Impulse breakdown voltage, Floating metallic object
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Gap | Sphere 1, 25F | Ug d, Maximum voltage Minimum voltage
w | asa | em | B em | w0 | e | o o, | wu,, ro| Ui | U | %@L
(em) | floating (em) &V) (em) [ (V)
object
3 5 | 1654 | 983% 0 [ 1529 91% 16.6%
L 2 0.1 3 7 5 | 1671 | 99.4% 0 | 1636 973% 38.8%
12 1 | 1707 | 1015% | 5 | 1671 | 99.4% 66.6%
3 7 | 1670 | 993% 1 1575 ] 937% 18.7%
20 ® 4 02 | 10 | 16817 0 | 1754 | 1043% | 9 | 1590 | 94.6% 43.7%
12 1 | 1709 | 1016% | 7 | 1538 | 91.5% 5%
3 0 | 1928 | 1146% | 7 | 1649 | 981% 21.4%
’ 6 | 03 | 15 7 5 | 1700 ) 1011% | 0 | 1589 | 045% 50%
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o 1 (% L4 ° ! ! Ao v o
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Gap | 4, 1, U, | 25F Maximumn volfage Minimum voltage
(NG CON I O I B I BN P IO IR T
(em) (em) | &V) (em) | (V)
2|01 5 5 | 1654 | 983% | 0 | 1529 91% 16.6%
3 4 | 02 10 7 | 1670 | 993% | 1 | 1575 93.7% 18.7%
6 | 03 15 ) 0 | 1928 | 1146% | 7 | 1649 | 081% | 214%
2|01 5 5 01670 | 994% | 0 | 1636 | 973% | 388%

20 7 4 02 | 1681 10 0 | 1754 | 1043% 9 [ 139.0 | 94.6% 43.7%

6 |03 15 ) 5 | 1700 | 1001% | 0 [ 1589 | 945% | 50%
2 | o1 5001 | 107 | w015% | 5 | 1671 | 94% | 66.6%
] 4 | 10 | 1 | 1709 | 1016% | 7 | 1538 | 915% | 75%
6 |03 150 7 | 1657 | 985% | o | 1301 s28% | 857%
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