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Figure 1. Components of earthing arrangement
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Figure 2. Earth electrode configurations
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Figure 3. Equipment earthing



 

6 
 

Table 1. Characteristics and precaution of different classes of equipment
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Table 2. Thickness of different materials of plate electrodes 
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Figure 4. Change in resistance with respect to length of pipe 
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Figure 5. Dissipation of current from earth electrode
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Figure 6. Dissipation of current from electrodes of different dimensions 



 

13 
 

 

Table 3. Surface area of plate electrode 

Table 4. Surface area of pipe electrode 
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Ω

Ω 𝟓𝟐 . 𝟐𝟎𝟖 Ω 𝟐𝟑. 𝟏𝟗 Ω

Table 7. Comparison of plate and pipe earth electrodes 
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= 25 ∗ √1.09 
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Table 5. Resistance value of plate electrode 
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Table 6. Resistance value of pipe electrode 
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= 5.308 ∗ log𝑒 120 

𝑹 = 𝟐𝟓. 𝟒𝟏 Ω 
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 𝑹 = 𝟐𝟑. 𝟏𝟗 Ω 
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Table 8. Soil resistivity of different soils at different climatic conditions
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λ

λ

λ

Number of 
electrodes (n) 

Factor 
(λ) 

2 1 

3 1.66 
4 2.15 
5 2.54 

6 2.87 

7 3.15 
8 3.39 
9 3.61 

10 3.81 
Table 9. Parallel electrodes in straight line configuration 

 

Figure 7. Parallel electrodes in straight line configuration 
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Figure 8. Parallel electrodes in hollow square configuration 

λ

Table 10. Parallel electrodes in hollow square configuration 
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Figure 10. Proper spacing between earth electrodes

Figure 9. Improper spacing between the earth electrodes
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Table 11. Requirements for earth electrodes 
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Figure 11. Copper pipes
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Table 12. Minimum cross sectional area of earthing conductors 
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Table 13. k factor values 

Table 14. Cross sectional area of protective conductor 
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Table 15. Current carrying capacity of copper strip 
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Figure 12. Cross section of pipe 
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Table 16.  Current carrying capacity of pipes on safe area 
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Table 18. Comparison of current carrying capacity on safe and hazardous area
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Table 17. Current carrying capacity of pipes on hazardous area 



 

30 
 

 

• 

• 

• 

• 

• 

• 

• 

• 

• 



 

31 
 

𝐈 = 𝐀
√

𝒍𝒏
𝒌𝒑 + 𝑻𝒎
𝑲𝒑 + 𝑻𝒂

𝜷 ∗ 𝒕



 

32 
 

 
Figure 13. Bend test arrangement 
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Table 19. Requirements for earth electrodes 
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Figure 14. Earthing arrangement with earth enhancing compound
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Figure 15. Four electrode soil box 
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Figure 16. Measurement using four probe earth resistance meter

 
Figure 17. Measurement using ammeter and voltmeter 
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Figure 18. Improper maintenance of earth pits
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Table 20. Soil resistivity and corrosion

Figure 19. Earth pit with proper maintenance
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Figure 20. Quote about iron

Figure 21. Corroded earth electrodes 
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Figure 22. Corroded terminal connections and air gaps 
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Figure 23. Four probe earth resistance meter connection

 

Figure 24. Connection for correction of potential electrode resistance
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Figure 25. Measurement of soil resistivity
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 Figure 26. Measurement of earth electrode resistance 
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Figure 27. Ground mounted distribution substation
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Figure 28. Fall of potential - 61.8% method
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𝝁 =  
𝑹𝟑 −  𝑹𝟐
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Figure 29. Fall of potential - 900/1800 test
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Figure 30. Substation



 

58 

 

• 

• 

• 

 
Figure 31. Transformer earthing
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Figure 32. Lattice steel structures of overhead power lines
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Figure 33. Counterpoise earthing
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Figure 34. Shield or earth wires in transmission lines
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Figure 35. Multiple earth electrodes in parallel connection
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Figure 36. Safety earthing for overhead lines
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Figure 37. Mines and quarries
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Figure 38. IT system 
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Figure 39. Type A earthing arrangement 

 
Figure 40. Type B earthing arrangement
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Figure 41. Goose foot earthing arrangement
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Figure 42. Foundation earthing
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Figure 43. Telecommunication tower in building
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