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From a general perspective, an electric power system is usually understood as a very large network that links

power plants (large or small) to loads, by means of an electric grid that may span a whole continent, such as

Europe or North America.

A power system thus typically extends from a power plant right up to the sockets inside customers'' premises.

These are sometimes referred to as full power systems as they are autonomous.

Smaller power systems could be made of part or sections of a larger, full system. Figure 1 shows several

elements that operate together and are connected to a power supplying network.

Power systems that are supplied by an external electricity source or that produce (by conversion from other

sources) electricity and convey it to a larger grid are called partial power systems.

The power systems that are of interest for our purposes are the large scale, full power systems that span large

distances and have been deployed over decades by power companies.

Generation is the production of electricity at power stations or generating units where a form of primary

energy is converted into electricity. Transmission is the network that moves power from one part of a country

or a region to another. It is usually a well-interconnected infrastructure in which multiple power lines link

different substations, which change voltage levels, offering enhanced redundancy.

Distribution finally delivers the power (we could say locally when compared to the transmission system) to the

final loads (a majority of which are supplied at low voltage) via intermediate steps at which the voltage is

converted down (transformed) to lower levels.

The distribution system ends up at the energy consumption points or loads where power is used for its final

purpose.

There are parts of the world in which the deregulation and privatization of the industry has already completely

changed the industry landscape, while in others the impact is still to be seen.

Power plants convert the energy stored in the fuel (mainly coal, oil, natural gas, enriched uranium) or

renewable energies (water, wind, solar) into electric energy.
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Conventional modern generators produce electricity at a frequency that is a multiple of the rotation speed of

the machine. Voltage is usually no more than 6 to 40 kV. The power output is determined by the amount of

steam driving the turbine, which depends mainly on the boiler. The voltage of that power is determined by the

current in the rotating winding (i.e., the rotor) of the synchronous generator.
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