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Abstract

Grounding insures a reference potential point for electric devices and also provides a law resistance path for
fault or transient currents in the earth. The ground impedance as a function of frequency is necessary for
determining its performance since fault or transient currents could contain a wide range of frequencies. A
copper rod electrode is the most cormmonly used grounding electrode in electric distribution systems. In this
paper, the grounding impedance of copper rods has been measured in frequency raging from 60[Hz] up to 100
[k) and an equivalent model of the grounding impedance is identified from the measured values. The grounding
impedance under study when a typical lightning surge is injected into the grounding system was simulated
nurrerically and graphically through the use of the EDSA software program.
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Fig. 2. Measured soil resistivity
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Table 1. Two-layer soil model parameter

YA LFAELE [Qm] |ZF F7A [m]
EEZ(pl) 3979 044

Al F(0l) 283.2 o
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Table 2. Measured ground impedance

1SIP 2S1P 1S2P
frequence Ph Ph Phase
| zi1 ]2 zie1 110 zie
W tdea? | 29 tdeg] | 22| (deg)

60 21259 55 |14824| 26 |4218| 08
180 19986| 06 |151.58] -22 |39.77| 15
300 19583 08 {14534| -12 | 4038 | 16
420 19517 1.7 (14507| -02 | 41481 17
540 19573| 2.7 14507 07 |4154| 29
900 19579 50 |161.94| 36 | 4279 31
1[K] (19792 50 |17841| 36 |4391| 66
3[K] |22533] 105 |161.94| 89 |4849] 10.1
5(K]  |248.00| 153 }178.41) 134 | 5307} 11.8
10(K] [269.31| 281 |186.85| 243 | 5381 | 145
30(K] 1{290.41| 329 |137.60| 319 | 6161 | 16.7
50[K] |294.24| 354 |207.20| 328 | 7042 | 181
100[K] |[355.56| 54.7 {26257| 50.7 | 70.18 | 187
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Table 3. Calculated circuit model parameters

HAFH R[Q] LImH] ClnF]
151P 195.0 0.40 0.0
2S1P 145.0 0.33 0.2
152P 60.0 0.20 0.0
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Table 4. Calculated transfer function model
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Table 4. Conventional grounding impedance by
ground rods layout

181P 251P 152p
RglQ] 195.0 145.0 60.0
Zc[Q] 223.6 168.3 70.7
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