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Insulation
Courtesy of Schnider Electric
In order to ensure protection of employees and continuity of service, conductors and live parts of electrical installations
are insulated from the frames connected to the earth.
Insulation is achieved by:
— Use of insulating materials

— Distancing, which calls for clearances in gases (e.g. in air) and creepage distances (concerning switchgear, e.g.
an insulator flash over path)

Insulation is characterised by specified voltages which, in accordance with standards, are applied to new products and
equipment:
— Insulating voltage (highest network voltage)
— Lightning impulse withstand voltage (1.2; 50 ms wave)
— Power frequency withstand vollage (2 U+1,000 V/1 mn)
Example for a LV PRISMA type switchboard:
— Insulating voltage: 1,000 V
— Impulse voltage: 12 kV
Causes of insulation faults

When a new installation is commissioned, produced as per proper practices with products manufactured as in standards,
the risk of insulation faults is extremely small; as the installation ages, however, this risk increases.

In point of fact, the installation is subject to various aggressions which give rise to insulation faults, for example:
— During installation

e Mechanical damage to a cable insulator;
— During operation

e Conductive dust

e Thermal ageing of insulators due to excessive temperature caused by:

Climate
¢ Too many cables in a duct
¢ Apoorly ventilated cubicle
¢ Harmonics
¢ Overcurrents, etc.

* The electrodynamic forces developed during a short-circuit which may damage a cable or reduce a clearance.
e The operating and lightning overvoltages.
e The 50 Hz return overvoltages, resulting from an insulation fault in M'V.
It is normally a combination of these causes which results in the insulation fault. The latter is:
— Either of differential mode (between live conductors) and becomes a short-circuit.

— Or of common mode (between live conductors and frame or earth), a fault current — said to be common mode or
zero sequence (MV) — then flows in the protective conductor (PE) and/or in the earth. LV system earthings are mainly
concerned by common mode faults which mainly occur in loads and cables.
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Hazards linked to insulation faults
An insulation fault, irrespective of its cause, presents hazards for:
— Human life
40 — Preservation of property
— Availability of electrical power;

The above all depending on dependability

Electric Shock of persons

A person (or animal) subjected to an electrical voltage is electrified. According to the gravity of the Electric Shock, this
45 person may experience:

— Discomfort

— A muscular contraction
— Aburn

— Cardiac arrest

50 Since protection of persons against the dangerous effects of electric current takes priority, Electric Shock is thus the first
hazard to be considered.
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Why is it important to measure?

Courtesy of Schnider Electric

In today's eletricity generation market there is a clear need to contain and reduce costs and ensure continuity of service.
It has thus become vital to thoroughly familiarise oneself with the operation of an electric plant in order to be able to
optimise: consumption, load curves, harmonic interference, voltage disturbances, etc, i.e. all the elements that contribute
to increase efficiency, improving competetitivity, and, an important factor today, reducing harmful emissions in the
environment.

From the management point of view, measuring and monitoring electrical quantities enable fault prevention to be
optimised and maintenance to be scheduled owing to early identification of problems that results in greater protection not
only of the plants but also of the objects connected to them.

Applicational contexts

An efficient system of measuring and monitoring electrical quantities is important for ensuring the success of all
initiatives that require:

— energy costs to be contained;

— quality energy supplies;

— continuity of service of the plants.

Specifically, achieving the above objectives requires the activities to be implemented that are set out in the flow chart in
the following figure.
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Problems connected with energy networks

In order to define the features of the power supply at the delivery points, a distinction must be made between normal and
emergency operation of an electrical system.

An electrical system is running normally when it is able to meet the load supply, eliminate faults and resume operation
with ordinary means and procedures if there are no exceptional conditions due to external influences or significant critical
situations.

Emergency operation occurs when, owing to insufficient generation capacity or because of situations having a grave
impact on the system, or owing to events that are beyond the control of the power provider (deliberate destruction,
disasters, strikes, acts of the public authorities) it becomes necessary to interrupt or limit the service.
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