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Study on the Effect of Vertical Rod on Reducing Tower ’s Impulse Grounding Resistance
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Abstract: When lightning current striking the tower, the main cause of lightning trip-out is large impulse resistance
of the tower grounding device. In view of how to use the vertical rod to reduce the impulse grounding resistance of tow-
er, this paper establishes simulation model of typical tower grounding device to study the influence scope of different
length vertical rod, the number and length of vertical grounding electrodes influence on resistance reducing effect.
Through the study found that the different length of the vertical rod affects different area-the influence scope of 10 me-
ter vertical rod is about 40 m, however, the influence scope of 3 m and 5 m vertical rod is about 5 m and 20 m respec-
tively. When the total length of vertical grounding electrode under the same condition, the length of the vertical rod is
longer, the resistance reduction effect is the better. With the increase in the number of vertical grounding electrodes,
the resistance-reducing ratio is always saturated. This paper recommended that adding as much as possible long verti-
cal rod at the place which the leakage current is weak, then according to the vertical rod’ s impact area to increase
the right number of vertical rod. This conclusion can provide technical reference for the design and reconstruction of
the tower grounding device.
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Fig. 1 The simulation model of typical tower

grounding body
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Fig.3 A 10 m vertical rod diffuser comparison
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Fig. 5 3 m and 5 m vertical rod diffuser comparison
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Table 1 3 m vertical rod effect on grounding resistance

MR ECRA bl /O FERH %%
0 17.72 0.00
1 17.62 0.56
2 17.47 1.41
3 17.36 2.03
4 17.27 2.54
5 17.11 3.44
6 16.99 4.12
7 16.89 4.68
8 16.79 5.25
9 16.69 5.81
10 16.59 6.38
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Table 2 5 m vertical rod effect on grounding resistance

EEERESN ISy et /g R i 23 VL EVENEG) R BEL %%
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Fig. 6 The resistance-reducing effect comparison between
different length of the vertical rod
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Table 3 Comparing the different vertical grounding

resistance reduction rate under the total length of 30 m

I ELHEHA K B /m PR 1%
3 6.38
5 6.99
10 8.75
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Fig.7 The resistance-reducing effect comparison between

different length of the vertical rod
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Table 4 Comparing the different vertical grounding

resistance reduction rate under the total length of 20 m
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