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EARTHINGS for MV and LV Distribution
Networks

1 Principles of earthings
1.1 Purpose of earthings

1.1.1 Definitions

The earthing of an electrical network consists in connecting its masses, or its neutral conductors, to a
grounding point by means of one or more protective conductors.

A grounding consists of a set of buried conductors, in direct contact with the ground and electrically
connected to each other.

For a small structure (pole) or structure (MV/LV substation etc..), the term "earthing” is used, and for
major structures (such as HV / MV substations) the term "earthing grid” is used.

This document deals with some parts of the earthing of the MV network neutral conductor that is
explained and developed in EDC-TP-001 technical policy.

1.1.2 Role of an earthing/grounding

The role of earthing on electrical work is to allow the flow of various fault currents inside the ground,
as lightning currents, fault currents at 50 Hz. or electrostatic charge flow currents.

During the flow of such currents through a grounding point or an earthing, potential differences may
occur between certain points, such as between two distinct metallic masses, or between the earth
electrode and the surrounding ground, or between two points of the ground.

The design of earthing and earthing grid must be such as to ensure:

e the safety of people,

e the protection of power installations,
e the protection of sensitive equipment,
o the fixing of a reference potential.

1.1.2.1 The safety of people

When high currents flow into the ground, safety must be ensured:

— inside the electrical installation, limiting to non-hazardous values the potential difference
between simultaneously accessible masses;

— in its immediate surroundings, by limiting the step voltage and the contact (or touch) voltage
to values that are not dangerous for people.

This limitation is achieved through knowledge and control of the distribution of potential at the soil
surface. In the case of an extended electrical installation, the ideal situation is that one that can seek
to approach is the equipotentiality of all the masses.

The earth network of an electrical structure must limit the effects of potential increases g’ét"}s%
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e faults at 50 Hz;
e switch operations in generation stations, substations or distribution network;
e Overvoltage of atmospheric origin (surges).

This limitation is the more effective when this earthing facilitates the flow of the current in the ground,
that is to say it has a low earth impedance as well for slow phenomena (50 Hz faults) only and for fast
(high frequency) phenomena, such as those caused by lightning.

In addition to power structures, equipment or stations operating at much lower voltage levels are often
found in substations or power plants: electronic or electromechanical relaying equipment,
telecommunications installations, etc.

These equipment are also exposed to the overvoltage effects experienced by the power structures,
with which they can be linked by resistive (or galvanic), inductive, capacitive or more generally
electromagnetic coupling.

Different equipment placed in the same structure must, when electrically connected, remain attached
to the same potential, including during the disturbances mentioned above. This shows the importance

of the earth resistance and the equipotentiality quality of the earthing grid, especially for low-level
equipment.

1.2 The different types of earthing

In electrical power distribution systems, earthing is usually referred to the part to which it is connected.
Thus, the following earths are identified:

e Earthing of the masses of electrical installations,
e earthing of the neutral conductor,
e earthing for overvoltage protections of the network.

These earthing are the subject of prescriptions described in several articles of the General
Requirements of Electric Power Technical Standard of the Kingdom of Cambodia of July 2004 including
all amendments.

Nevertheless some important information not clearly mentioned in the PROKAS needs to be explained
as follow:

1.2.1 Earthing of the masses of electrical installations

“The resistance of the earth electrode shall have an appropriate value for the use to which the
corresponding earth connection is intended. (Class of earthing)

Protect people against the risks that will result for them from simultaneous contact with masses and
conductive elements.”

The main purpose of these provisions is the protection of persons intervening or approaching the
vicinity of the installations.

These persons must be protected against the risks which would result for them from simultaneous
contacts between two points brought to different potentials (masses and metal parts in connection
with them, floors and walls, etc.).

It is therefore necessary to fix the potential of the earth all the metal parts of an mstallatnon It |s fer’

accessible.











































































