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A New Measurement Method of the Ground Resistance Using a Low-pass Filter
in Energized Substations

ZRE -BREL-FALT - RET - 88t
(B.H. Lee-J. H Eom-S. C. Lee- S. W. Kim - C. H. Ahn)

Abstract - This paper describes an advanced measuring method and precise evaluation of the ground resistance for the
grounding system of energized substations and power equipments. A grounding system of substations consists of all
interconnected grounding connections of grounded conductors, neutral ground wires, underground conductors of
distribution lines, cable shields, grounding terminals of equipments, and etc. It is very difficult to measure the accurate
ground resistance of the grounding system of high voltage energized substations because of harmonic components
caused by switched power supplies or overloads. The conventional fall-of-potential method may be subject to big error
if stray ground currents and potentials are present. In this work, to improve the precision in measurements of the
ground resistance by eliminating the effects of harmonic components and stray currents and potentials, the investigations
of the ground resistance measurement by using a low pass filter in a model energized grounding system were
conducted. The accuracy of ground resistance measurements was evaluated as a function of the ratio of the test signal
to noise (S/N). The errors due to the proposed ground resistance measurement method were decreased with increasing
S/N and were less than 5[%] as S/N is 10. The proposed ground resistance measurement method appears to be
considerably more accurate than the conventional fall-of-potential method. It is desirable, in measurements of the ground
resistance of energized grounding systems, to employ the measurement method that allows cancellation of the parasitic
effects due to other circulating ground currents and ground potential rises in practical situations..

Key words : Ground resistance, Grounding system, Substation, Fall-of-potential method, Low-pass filter, Ground
current, Ground potential rise
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Fig. 2 The FFT result of the current waveform shown
in Fig. 1
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Fig. 6 Schematic diagram of the grounding
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