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(Etfects of Ac Mutual Coupling According to Location of Auxiliary Electrodes In
Measuring the Ground Impedance of Vertically or Horizontally Buried Ground Electrode)
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Abstract

In order to minimize ac mutual coupling, the auxiliary electrode are located at a right angle in measuring
ground impedance. In case that the measurement space is limited, the altemative method is employed At that
time, it is necessary to investigate the measurement errors due to ac mutual coupling and earth mutual
resistance in measuring the ground impedances. This paper presents the measurement accuracy according to
the location of the current and potential auxiliary electrodes in measuring ground impedance of vertically or
horizontally buried ground electrode. The measwrement errors due to ac mutual coupling were evaluated.
Consequently, the effect of ac mutual coupling on the measurement accuracy for horizontally buried ground
electrode is greater than that for vertically buried ground electrode. Measurement errors due to ac mutual
coupling is the largest when the current and potential auxiliary electrodes are located in parallel. The 61.8[%]
rule is inappropriate in measuring ground measurement. Theoretically, in case that the angle between the
current and potential auxiliary electrodes is 90['], there is no ac mutual coupling. If it is not possible to route
the current and potential auxiliary electrodes at a right angle with limitation of measurement space, the location
of these electrodes with an obtuse angle is preferred to that with an acute angle in reducing the measurement
errors due to ac mutual coupling.
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Fig. 1. Configurations of the ground electrode
under measurement
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Fig. 2. Measurement arrangements of the ground
impedance of ground rod as a function of
direction of auxiliary electrodes
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Fig. 3. Frequency-dependant ground impedances
of vertically driven ground rods as a
function of direction of auxiliary
electrodes
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Fig. 4. Measurement arrangements of the ground
impedance of counterpoise according to
direction of auxiliary electrodes
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of counterpoise as a function of direction
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