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By International Electrotechnical Commission elaborated the standards, allowing to settle correctly the question of the building constructions and object system of the protection against lightning design, rational equipment location and communication installation with the purpose of the building and construction surge protection. There are the main standards:

· IEC-61024-1: Protection of structures against lightning - Part 1: General principles

· IEC-61024-1-1: Protection of structures against lightning - Part 1: General principles - Section 1: Guide A: Selection of protection levels for lightning protection systems

· IEC-61312-1: Protection against lightning electromagnetic impulse - Part 1: General principles

These standards create demands known as Zone Conception of Protection, which main principles are:

· using the building structures with metal elements such as reinforcing wires, frameworks etc., that are electrically  connected with each other and with the ground system which is forming the shield surroundings for reducing the external electromagnetic influence, known as Faraday cage;

· availability of correctly made ground system;

· dividing an object into nominal protection zones and applying of special surge protective devices;

· following the rules of disposing the protected equipment and conductors connected to it relatively to the other equipment and conductors capable of dangerous impact.

The most difficult protection scheme must be made for the objects situated in the open territory and objects that have high-positioned elements of construction, which may be struck by a lightning with the biggest probability (cottages in the countryside, industrial objects with high chimneys, communicational objects with antenna mast structures etc., also objects with overhead infeeds).

In case of the building protection necessity, which is situated in the urban settlement, the question can be solved more easily. In the urban conditions the thunderbolt occurs most probably in the industrial enterprise chimneys, power transmission lines, television relay towers or detached buildings.

Lightning currents can make an influence on the object in the direct and indirect ways in case of the direct thunderbolt into the lightning protection system or into the constructions and trees situated in the surrounding area. But the most frequent cases are the cases of secondary influences during the thunderbolt into the remote objects (power transmission lines, power substation, etc.), connected with the protected objects by any communications.

Reinforced-concrete constructions of buildings fulfill a function of natural grounding device and have electrical connection with the potential matching system. Reinforced-concrete constructions shield indoor equipment from electromagnetic influences rather well according to the Faraday cage principle, turning off the most dangerous part of the lightning current into the ground in case of its direct hitting into the object.

Protection of structures against lightning zone conception is the optimal decision from the economical viewpoint and also from the point of view of the structures protection against lightning construction objects safety, moreover the system of surge limitation in the low-voltage installations within these objects. While applying the norm instructions of lightning and surge protection, and also demands concerning impulse steadiness of the devices must be taken into account.

General protection principle is based on creating zones within the investigated object, where some certain degree of inclination to such factors exists:

· voltages and impulse currents, arising in the signal transmission systems;

· voltages and impulse currents, arising in the low-voltage networks

· impulse electromagnetic field (direct influence on the devices and installations in the certain zones)

In the object divided on different zones while transforming one zone to another the surge peak values limitation occurs appearing in the low-voltage installations and electromagnetic field impulses till the levels admitted in the given zone.

IEC-61312-1 standard determines zones of the protection against lightning from the position of the thunderbolt direct and indirect influence:

· Zone 0A: object external surrounding zone, all the points of which could be influenced with the direct lightning strike and with the arising electromagnetic field;

· Zone 0B: object external surrounding zone, all the points of which can’t be influenced with the direct lightning strike, because they are situated in the space, protected with the external protection against lightning system. However in this zone there is an influence of the unimpaired electromagnetic field;

· Zone 1: object internal zone, which points are not under the influence of the direct lightning strike. Currents in all the conducting parts of this zone have less value and electromagnetic field is decreased on the account of the shielding characteristics of the building constructions in comparison with zones 0A and 0B;

· Zone 2 and the following zones are designed if there is a necessity of the further reducing of the discharging current and electromagnetic field in the places of the sensitive equipment location. With the increase of the protection zone number the influence of the lightning current and electromagnetic field is decreased.

Technical devices, determined for work in the given zone, must be selected in such a way so that their steadiness to the impulses should be bigger in comparison with the admitted peak values of the impulses, which could occur in the zone under investigation.

For the guaranteed object protection from surge three-step scheme of switching protection devices is implied by the protection against lighting zone conception. The main groups of the surge protective devices for low-voltage electrical network, the methods of their testes and application principles are given in the following standards of IEC:

· IEC-61643-11: Low-voltage surge protective devices - Part 11: Surge protective devices connected to Low-voltage power distribution systems - Performance requirements and testing methods.

· IEC-61643-12: Low-voltage surge protective devices – Part 12: Surge protective devices connected to low-voltage power distribution systems – Selection and application principles.

According to the given standards demands for the surge protective devices depending on their location and capability of conducting the different impulse currents are divided into I, II and III groups. The main demands for them are given in the following table.
Group of the device
The sphere of usage

I
Elaborated for the protection from the direct lightning strokes into the system of object lightning protection or air power transmission line. Established at the infeed of the building in the electrical distribution panel or the main switchboard. Rationed by the impulse current Iimp with the waveform 10/350 mkS.

II
Designed with the purpose of protection of object current distribution system from communication interferences or as the second step of protection during lightning stroke. Installed into the switchboards. Rationed by the impulse current Iimp with the waveform 8/20 mkS.

III
Designed for the protection of consumer from the residual voltage fluctuations, non-symmetrical surge protection, filtration of highly-frequent interferences. Installed directly near the consumer. The construction may be diversified, such as plagues, sockets, separate modules. Rationed by the impulse current Iimp with the waveform 8/20 mkS.

The type of the using surge protective devices and the scheme of their installation is chosen while evaluation the risk of the direct lightning stroke. There are some factors influencing the choice of the protection of lightning surge:

· intensity of the lightning strikes in these places (an average annual number of lightning strikes at the square of 1 km2 per year). In the countries of Europe the designer can easily get this statistics with the help of automated system of defining the lightning strike place. Investigated system consists of the big quantities of sensors, all over the territory of Europe and forming the single controlling system. The information from the sensors comes to the controlling servers in real scale of time and is available through Internet with the help of the special password. In the condition of the former-USSR given meaning can be obtained using the thunder activity maps in different regions, but the received parameter will be rather approximate;

· evaluation of vulnerability of the electrical installation. For example, the underground systems of electrical supplies are considered to be the less vulnerable than the air ones in accordance with the completely understandable reasons;

· the cost of equipment switched to the protected electrical installation (given factor may be important criterion of complexity of simplicity of the protection scheme);

Correctly designed and fulfilled lightning protection installation and surge protective installations must also put a limit to the difference of potentials of installations, comprising the object and aiming for the balancing of the potentials within the object. Owing to this fact even in case of direct lightning strike into the object, the potential of installation will increase up to the values corresponding to the potential growth of the ground system and there is no difference of the potentials within the object.
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