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Evaluation of Errors Due to Earth Mutual Resistance in Measuring Ground
Impedance of Vertically—driven Ground Electrode
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(Jong-Hyuk Choi + Young-Chul Choi - Bok-Hee Lee)

Abstract — Ground impedance for the large grounding system is measured according to the IEEE Standard 81.2 which
is based on the revised fall-of-potential method of installing auxiliary electrode at a right angle. When the auxiliary
electrodes are located at an angle of 90°, the ground impedance inevitably includes the error due to earth mutual
resistance. In this paper, in order to accurately measure the ground impedance of vertically-driven ground electrodes,
error rates due to earth mutual resistance are evaluated by ground resistance and ground impedance measuring devices
and compared with calculated values. As a result, the measured results are in good agreement with the computed results
considering soil layer with different resistivity. The error rates due to earth mutual resistance decrease with increasing
the length of ground electrode in the case that the ratio of the distance between the ground rod to be measured and the
auxiliary electrodes to the length of ground electrode(D/L) is same. The ground impedance should be measured at the
minimum distance between the auxiliary electrodes that will have an estimated measurement accuracy due to earth

mutual resistance.
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Table 1 Measurement errors due to earth mutual resistance
according to the D/L for the 10 m ground electrode

DL | P=1 2 3 5 7 10 618 %
C=1 808 398 | 398 | 398 ¢ 398 | 398 738
2 211 211 211 187 1.99 059
3 222 | 199 | 187 | 187 0.70
5 211 187 | 164 023
7 187 144 0.70
10 164 0.00
45 T — T
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Fig. 5 Simulated and measured values for erors due to
earth mutual resistance as a function of the D/L for
the 10 m ground electrode
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Table 2 Measurement errors due to earth mutual resistance
according to the D/L for the 30 m ground electrode

D/L | P=05 | 067 1 2 3 4 | 618 %
C=05 | 560 505 4.35 353 249 | 140 0.31
067 467 373 2% 156 | 047 2772
1 2% 1.79 140 | 1.24 1.01
2 062 | 000 | 0.00 0.86
3 023 | 031 0.08
4 0.39 0.00
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Fig. 6 Simulated and measured values for errors due to
earth mutual resistance as a function of the D/L for
the 30 m ground electrode
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Table 3 Measurement errors due to earth mutual resistance
according to the D/L for the 48 m ground electrode

D/L | P=04 06 08 1 12 2 61.8 %
C=02| 1614 | 1561 | 1509 | 1491 | 1474 | 1281 965
04 | 1211 | 1053 965 8% 860 | 807 3.68
06 8.60 719 6.32 596 | 526 0.00
0.8 6.32 526 45 | 333 175
1 421 333 | 246 474
12 2.81 1.23 2.81
2 : 0.3 0.00
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Fig. 7 Simulated and measured values for errors due to
earth mutual resistance as a function of the D/L for

the 48 m ground electrode
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