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Overview

• Substation Ground Analysis Theory

• Inputs for consideration

• Practical applications



Substation Grounding 

Analysis Theory
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What is Grounding

A connection between anything that needs to be grounded 

and a metallic system you design (or use) to dissipate and 

allow current to return to its source

Goal is to provide a solid, low impedance path
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Why is Grounding Needed
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Personnel Protection – Allowable Voltages

Touch Voltage Scenario Step Voltage Scenario      

Grid

1000 V

Voltage 

at Foot 

800 V

Equipment 

Voltage

1000 V

SLG Fault

Grid

1000 V

Voltage 

at Foot 

800 V

SLG Fault

Voltage 

at Foot 

900 V
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Behavior of Substation Under Fault 

Conditions

Ground Potential Rise

V = I * R

Fault current into grounding system times resistance to “remote earth”

Basis for determining touch and step voltages

Ω’s Law



Inputs for consideration



Soil Data

– Acquired from Resistivity 

Measurements 

– Layering plays important role

– Soil near surface affects 

allowable touch and step 

voltages the greatest

– Deep soil affects resistance 

(and GPR) the most

– Generally, for uniform soil, if 

you double resistivity you will 

double resistance (and thus 

GPR and thus touch and step 

voltages)
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Fault Duration
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Substation Surfacing

• Resistivity 

• Thickness
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Practical Applications



Observe



Documentation 

• On the drawing

• In your system



Thoughts? 


