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The measurement of the half period modulated pulse on earth for
detection of a underground electric leakage point
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'Electrical Safety Research Institute of KESCO
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Abstract Research and development for the technology, that is about maintenance and accidents prevention of
underground power distribution line, are demanding. The precise detection of leakage point of underground
power line is very important, because it is difficult to detect the exact location of a fault in underground power
line and to repair faults. When earth electric potential is measured to detect underground electric leakage point
after transmitting AC electric pulse wave to underground power line, it must be measured in a specific half
period of AC pulse wave because the distribution of the electric earth potential varies with the polarity of the
transmitted wave. In this paper we proposed the measurement of half period modulated earth potential as a
method to detect a underground leakage point. And We compared the proposed method with other methods.
Through experiments we verified that the proposed method can be implemented and operated properly.
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[Table 1] The portion of electric leakage in total

faults(Underground equipment vs General

electric equipment)

7tES, A, Uukg
AL | ARSI 71/4dH] AME
(Underground) (General)
2007 48.40% 9.85%
2008 54.16% 0% | Aeix SAg
2009 74.71% 14.68% = FRA
2010 95.59% 22.75%
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[Fig. 1] The dectection for a underground electric leakage
point by measuring earth potential
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[Fig. 2] The dectection for a underground electric leakage
point by measuring earth potential phase inversion
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[Fig. 3] Periodic inversion of earth electric potential owing
to AC transmitting waves
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[Fig. 4] The transmitting waves in fault find mode of
RD4000

RD40009] -0 =AHER] WE2 Fauli-Findebl %]
Hspol, 1 ule) SATES 19 49k 2ok ST B
Level2 50%2} 100% T 7]12] Levelo] QJom, u}gL 8
I, i} 5.19240 Y-S S golet. 19 4
of T}5S RDA0OOTS welo] BeimEe 24 Aol

ul

RD40009] 441 Tgo] wgf 4ol gl stz 7g}
ol 8.192k HETF} THH AL B ) HAlTo] oJFt
8,124 771520 A48 A7 AN P& 7 AM

BagaoR g Tsh 9 ASE Bels, BE 4

2.3 MELT EH|Q| L=XX EIX|® H|CHE!
A AAMOIQ} EX HIZy| mCH

o
El
4

MELT A= () ZAZAoA Mt 13 Az -
A B 01T o i TR ¢
B4 AN AF ] S5 9l

Vil
717

03s L5s 03s 155 03s 03s

[2 5] MELT #H]o] =44 &4 vjgj3 AC BAT}:
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[Fig. 6] The superposition of transmitting asymmetric AC
pulse and live power source
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[Fig. 7] The duty inversion of asymmetric earth potential

pulse for determining the underground electric
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