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! Grounding is the process of connecting electrical equipment
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Defining the Earthing Connection

| The Formal Definition
Non-Current-Carrying

lcviRes|étance Metallic Parts Earthing (or Grounding) is the process of
Conductor \ / electrically connecting the non-current-

/ carrying metallic parts of an electrical
installation to the general mass of earth
(ground) through a low-resistance conductor,
so that any fault current flows safely into
the earth instead of through a human body.

General Mass of Earth
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Grounding Taxonomy Matrix
Comparative analysis of standard earthing form factors.
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!l Methodology 01: Plate Earthing

Solid Copper/Galvanized Plate

High Surface Area Dissipation

/ Deep Soil Burial
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Methodology 02: Pipe Earthing

Deep vertical form factor for limited space scenarios
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Methodology 03: Rod Earthing

Ground Line

\\\\\\Direct Driven Installation

Solid Copper-Bonded Steel

e

Vertical Fault Path
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Ground Line

\\ : \\\ Shallow Horizontal Trench

Continuous Flat Strip/Conductor\&

“Wide Area Dissipation
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Anatomy of a Pipe Earth Pit (IS 3043)

P R 22 @
/\ 4 == [ % o Surface Level: Cast Iron (Cl) / GI Cover Plate
;2 1 \ /°*ECK over an Inspection Chamber.
A4 i 7 — o Watering System: Gl Funnel inside the chamber
>>\\/// = = @%\g ® for pouring water to maintain soil moisture.
s
/\\gi'f,‘ Toge § \//< Connectlon. Gl Clamp flrmly securing the Earth
/\ ek o % ® Wire to the top of the pipe.
: N sy § ) >
38 mm 0 Gl Pipe 5=} {<\ The Electrode: Perforated Gl Pipe, 38 mm outer
\% < e diameter, extending 2 to 2.5 m deep into a 30
Gkl cm diameter pit.
At “;‘é_ arcoaliCoKe)
§ﬁ d*,\%— Common Salt The Backfill: Alternating, compacted layers
SEmREs ® surrounding the pipe, explicitly labeled as
Lo P\ ‘Mixture of Charcoal (Coke) and Common Salt’.
NSNS
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The Complete Building Architecture
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Shock Protection
Prevents fault currents from
passing through personnel.

The Safety Shield Model

The interconnected functional benefits
of a grounded electrical system.

Protective Device Operation
Ensures breakers and fuses
trip reliably by providing a
clear fault path.

Voltage Stabilization
Maintains a constant reference
point to prevent voltage drift.

Equipment Protection
Shields sensitive circuitry from
destructive electrical surges.

* Fire Prevention

Eliminates stray sparking and
overheating from uncontained
faults.
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EARTHED Vs UNEARTHED

=L Earthed System = /\ Unearthed System /\

/ Shock Risk: Very Low Shock Risk: VERY HIGH
Fault current goes to earth. Current goes through body.

( MCB Operation: Trips i i % X MCB Operation: May NOT Trip
immediately on fault. ' (Fault undetected).

Fire Hazard: Minimal Fire Hazard: High Risk

(Fault cleared fast). (Arcing & heating).

( Equipment: Protected from = Equipment: Damage from
surges & lightning. surges & lightning.

( Voltage: Stable at OV.
( Compliance: Fully Legal.
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REFERENCES

* https://testbook.com/electrical-engineering/electrical-earthing
* https://www.collegesidekick.com/study-docs/14523005
* https://electrical-engineering-portal.com/download-center/books-and-

guides/power-substations/grounding-systems
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