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A Study on Separation Distance Calculation Model
for Limitation of Earth Potential Rise Nearby Tower Footings

EHE -BEN -2 KE S

(Jong—kee Choi - Hwan-gu Cho * Tai-young Kim * Dong-il Lee)

Abstract - In case of a line-to—ground fault at transmission lines, a portion of fault current will flow into the earth
through the footings of the faulted tower causing electrical potential rise nearby the faulted tower footings. In this
situation, any buried pipelines or structures nearby the faulted tower can be exposed to the electrical stress by earth
potential rise. Although many research works has been conducted on this phenomena, there has been no clear answer of
the required separation distance between tower footings and neary buried pipeline because of its dependancy on the soil
electrical charactersics of the concerned area and the faulted system. In this paper, an analytical formula to calculate the
requried sepeartion distance from the faulted tower has been derived.
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Fig. 1 Ground current calculation model in a line-to—ground
faulted transmission line
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Fig. 2 Fault current division factor / Tower potential vs.
Tower Footing resistance
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Fig. 3 Hemishperical electrode model equivalent to a tower
footing
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Fig. 4 Hemishperical electrode model equivalent to four
tower footing
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Fig. 5 Computer simulation model of tower footings
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Fig. 6 Comparison of Earth  potential  profies  of
hemishperical electrode and computer model (MALT)
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Fig. 7 Example of Hybrid model for earth
calculation
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Fig. 8 Separatoin distance according to fault current
magnitude & fooling resistance
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