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Effect of Mutual Coupling Between Test Leads on
Ground Impedance Measurement

Bok-Hee Lee, Ju-Hong Eom, Sung-Chul Cho
HEIRC, INHA University.

Abstract - Fall-of-potential method is used
usually to measure the ground impedance of
large scale grounding system exactly. Because
the interlinked magnetic flux between closed
loops to inject test current and to measure
potential rise is existed in E-P-C straight line

arrangement, mutual(or inductive) coupling
influences greatly on the measurement
correctness.  Measurement  errors  produced  from
inductive  coupling could be reduced by the
arrangement  methods  of  auxiliary  electrodes.
Right angle or P-E-C order arrangement

methods  were effective to reduce the inductive
coupling and the decrease degree of
measurement error was analysed as quantitative
through an experiment.
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Fig. 1 Inductive coupling of test lead
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Fig. 2 Electrode arrangement for
coupling analysis
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(b} Filtered waveform of test current
(f = 50 kHz)
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Fig. 3 Test current waveform
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(b) Filtered waveform of GFR
(Case | : Lead separation distance is 0 m.)
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Fig. 4 Measurement waveform of GPR when
test leads are paralleled
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{Case II : Lead separation distance is 1 m.)
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Fig. 5 Measurement waveform of GPR when
test leads are paralleled
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(b) Flltered wavefonn of GPR
(Case I . The angle between P and C is 90°.}
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Fig. 6 Measurement waveform of GPR  when
test leads are paralleled
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(b) Filtered waveform of GPR
(Case IV : The angle between P and C is 180°)
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Fig. 7 Measurement waveform of GPR when
test leads are paralleled
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Tablel Measurement error of ground impedance
by inductive coupling
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Case'| 18] 23 | 70| 30
Case P 12 [ 07 39 [ 17 | 65| 19 | u5] 23
Case '] 08 | 10 [ 23] 10 [ 34| 10 [ 50 10
Case VY 08 | 10 [ 23] 10 [3al 10 [50] 10
1 Lead separation distance is 0 [m].

2 Lead separation distance is 1 {ml.
3 The angle between P and C is 9%0°.
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4 The angle between P and C is 180°,
5 Measured ground impedance under Case IIL.
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Fig.8 Ground impedance according to the test
lead arrangement
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