SECTION 6

ELECTRIC LIGHTING

APPROVED BY Kaliuzhny V.I., Ministry of Fuel and Energy of the Russian Federation on 06.10.99.
DEVELOPED BY – OJSC VNIPI Tiazhpromelectroproekt

AGREED WITH: Russian Federation Construction Committee – letter dated 28.01.99 No 30/09;
Main Department of the State Fire-Fighting Service of the Ministry of Internal Affairs of Russia – letter dated 04.06.00 No 20/2.2/1610;

RAO Unified Energy Systems of Russia – letter dated 13.07.99 No 6-2;

JSC VNIIE – letter dated 16.09.98 No 01-6c-858.

PREPARED for approval by the Department of State Energy Supervision of the Ministry of Fuel and Energy of Russia.
Introduction

Due to a long term of revision (not less than two years) the Electrical Installation Code of the seventh edition will be issued and introduced by separate sections and chapters as the work on their revision, agreement and approval is completed.   
The present edition includes the sections and chapters of the seventh edition prepared by the OJSC VNIPI Tiazhpromelectroproekt in cooperation with Roselectromontazh association. 
Section 6 Electric lighting, including:

- chapter 6.1. General part;
- chapter 6.2. Internal lighting;
- chapter 6.3. External lighting;
- chapter 6.4. Luminous advertising, signs and illumination;
- chapter 6.5. Lighting control;
- chapter 6.6. Lighting devices and wiring devices.
Section 7. Electric equipment of special installations:

- chapter 7.1. Electrical installations of residential, public, administrative and welfare buildings;
- chapter 7.2. Electrical installations of entertainment enterprises, club institutions and sports facilities. 
During preparation of the above-mentioned chapters of the Electrical Installation Code the requirements of state standards (in particular, of the GOST Р 50571), construction norms and regulations, recommendations of scientific and technical councils of the leading electric energy organizations were taken into account. The draft was examined by the working groups of the Coordination Council for revision of the Electrical Installation Code.
Section 6, chapters 7.1. and 7.2. were agreed with the Russian Federation Construction Committee, Main Department of the State Fire-Fighting Service of the Ministry of Internal Affairs of Russia, RAO Unified Energy Systems of Russia and submitted for approval by the Department of State Energy Supervision and Energy Saving of the Ministry of Fuel and Energy of Russia.
The requirements of the Electrical Installation Code are mandatory for all departments, regardless of their legal organizational form as well as for persons involved in entrepreneurial activities without formation of a juridical person.

Section 6, section 7, chapter 7.1 and chapter 7.2 of the Electrical Installation Code of the sixth edition cease to be in force from 01.07.2000.   

The sections and chapters of the Electrical Installation Code of the seventh edition are published only with permission of the Department of State Energy Supervision.

Comments and proposals regarding the content of the chapters of the seventh edition of the Electrical Installation Code should be sent to the Department of State Energy Supervision – 7 Kitay-gorodsky Av., Moscow 103074.

Chapter 6.1

GENERAL PART

Scope. Definitions
6.1.1. The present section of the Code covers the installations of electric lighting of buildings, rooms and structures of the external lighting of cities, settlements and rural localities, enterprises and institutions territories, the installations of health-improving ultraviolet irradiation of long-term action, the installations of luminous advertising, light signs and illumination installations. 

6.1.2. In addition to the requirements of this section, electric lighting of special installations (residential and public buildings, entertainment enterprises, club institutions, sports facilities, explosion and fire hazardous areas) must also comply with the requirements of the appropriate chapters of section 7.

6.1.3. A feeding lighting main is a main from the switchgear of a substation or a tapping of overhead power transmission lines to an input device, input switchgear and main distribution board.

6.1.4. A distribution main is a main from an input device, input switchgear device, main distribution board to the distributing points, small boards and power supply points of external lighting.
6.1.5. A group main is a main from small boards to luminaries, sockets and other electrical appliances.

6.1.6. A power supply point of external lighting is electric switchgear for connection of external lighting group main to a power supply.
6.1.7. A night mode phase is a phase of the feeding or distribution main of external lighting which is not disconnected at night. 

6.1.8. A cascade system of external lighting control is a system carrying out series connection (disconnection) of the sections of external lighting group main.

6.1.9. Wires of a luminary connection are wires laid inside a luminary from terminal clamps installed in it or plug connectors for connection to a main (for a luminary without terminal clamps installed in it or a plug connector – wires and cables from the place of connection of the luminary to the main) to devices and lamp sockets installed in the luminary.

General requirements

6.1.10. The norms of illuminance, limitation of luminary dazzle, illuminance pulsations and other qualitative characteristics of lighting installations, types and systems of lighting must be assumed according to the requirements of SNiP 23-05-95 Natural and Artificial Lighting and other regulatory documents duly approved by or agreed with the Construction Committee (Ministry of Construction) of the RF and ministries and departments of the Russian Federation.
Luminaries must comply with the requirements of the Fire Code NPB 249.97 – “Luminaries. Requirements of Fire Safety. Test methods”.
6.1.11. As a rule, for electric lighting low pressure discharge lamps (e.g. luminescent ones), high pressure lamps (e.g. metal-halide ones of the type ДРИ, ДРИЗ, sodium ones of the type ДНаТ, xenon ones of the types ДКсТ, ДКсТЛ, mercury-tungsten ones, mercury ones of the type ДРЛ) should be used. Use of filament lamps is also allowed.

Use of xenon lamps of ДКсТ type (except for ДКсТЛ) for internal lighting is allowed with permission of the State Sanitary Inspection provided that horizontal illuminance on the levels where people can be present for a long time does not exceed 150 lx, and the places of location of crane operators are protected against direct light of lamps.

When using luminescent lamps in lighting installations, the following conditions must be observed for normal version of luminaries:
1. The ambient temperature must not be less than plus 5 (C. 

2. The voltage of lighting devices must not be less than 90% of the rated one.

6.1.12. For emergency lighting it is recommended to use luminaries with filament lamps or luminescent lamps.

High pressure discharge lamps can be used provided they switch on and re-switch on instantly.
6.1.13. As a rule, for lighting devices of general internal and external lighting, the voltage of not higher than 220 V of direct or alternative current must be used.  In rooms without increased hazard voltage of 220 V can be used for all installed stationary lighting devices regardless of the height of their installation.
Voltage of 380 V can be used for lighting devices of general internal and external lighting provided the following conditions are observed: 

1. The input into a lighting device and into independent starting-regulating apparatus not incorporated in the device is implemented by wires or a cable with insulation for a voltage of not less than 660 V.  

2. The input into a lighting device of two or three wires of different phases of a 660/380 V system is not allowed.  

6.1.14. In rooms with increased hazard and particularly hazardous rooms with a height of installation of general lighting luminaries of less than 2.5 m above the floor or a maintenance platform, use of luminaries with protection class 0 is prohibited; luminaries with protection class 2 or 3 must be used. It is allowed to use luminaries with protection class 1; in this case, the circuit must be protected with a breaking protection device with operating current up to 30 mA. 
The above-mentioned requirements do not apply to luminaries maintained from cranes. In this case, the distance from luminaries to the crane bridge floor must not be less than 1.8 m, or luminaries must be suspended not lower than the lowest chord of the inserted floor, and the maintenance of these luminaries from cranes must be carried out in compliance with the safety requirements.  
6.1.15. In installations for lighting of faces of buildings, sculptures, monuments, illumination of green plants with use of lighting devices installed lower than 2.5 m from the ground level or a maintenance platform, voltage of 380 V with level sealing protection of lighting devices of not less than IP-54 can be used. 

In installations for lighting of fountains and swimming pools the rated supply voltage of lighting devices submerged in water must not be more than 12 V.

6.1.16. For luminaries of local stationary lighting with filament lamps the following voltages must be used: in rooms without increased hazard – not higher than 220 V and in rooms with increased hazard and particularly hazardous rooms – not higher than 50 V. In rooms with increased hazard and particularly hazardous rooms the voltage of 220 V can be used for luminaries; in this case, either shutoff protection of the line with a loss current up to 30 mA or power supply of each luminary through a separating transformer (the separating transformer may have several secondary windings without electrical connection) must be provided.
For luminaries of local lighting with luminescent lamps a voltage of not higher than 220 V can be used. In this case, in wet, particularly wet, hot rooms and rooms with chemically active environment use of luminescent lamps is allowed in fixtures of special design only. 
The lamps ДРЛ, ДРИ, ДРИЗ and ДНаТ can be used for local lighting at voltage of not higher than 220 V in fixtures specially designed for local lighting.  

6.1.17. For portable luminaries in rooms with increased hazard and particularly hazardous rooms a voltage of not higher than 50 V must be used. 

In especially unfavourable conditions, namely, when the hazard of electric shock is increased due to narrowness, uncomfortable position of the working person, contact with large metal well grounded surfaces (e.g. work in boilers), and in outdoor installations a voltage of not higher than 12 V must be used for portable luminaries.

When selecting voltage, portable luminaries designed for suspension, desk and floor lamps, etc. are considered to be equal to stationary luminaries of local stationary lighting (6.1.16). 

For portable luminaries installed on movable stands at a height of 2.5 m and more, it is allowed to use voltage up to 380 V.

6.1.18. Luminaries with a voltage up to 50 V must be supplied from separating transformers or self-contained power supplies.    

6.1.19. Permissible deviations and fluctuations of voltage of lighting devices must not exceed the values specified in the GOST 13109 – “Electric energy. Electromagnetic Compatibility of Technical Means. Quality Standards of Electric Energy in General Purpose Electric Power Supply Systems”. 
6.1.20. Power supply of power and lighting electrical appliances at a voltage of 380/220 V is recommended from common transformers, provided the conditions of 6.1.19 are observed.

Emergency lighting

6.1.21. Emergency lighting is divided into safety lighting and egress lighting. Safety lighting is designed for continuation of work upon emergency cutoff of working lighting.

Working lighting luminaries and safety lighting luminaries in production and public buildings and outdoors must be fed from independent power supplies.
6.1.22. The luminaries and light indicators of egress lighting in production buildings with natural lighting and public and residential buildings must be connected to the main not connected to the circuit of working lighting starting from the substation (lighting distribution point) board, or if only one input is available, starting from the input switchgear.
6.1.23. Power to luminaries and light indicators of egress lighting in production buildings without natural lighting should be supplied in a way similar to the power supply of safety lighting luminaries (6.1.21).    

In production buildings without natural light in premises, where 20 or more people can be present simultaneously, regardless of availability of safety lighting, the followings must be implemented: egress lighting in the main passages and light indicators “Exit” switched automatically upon interruption of power supply to the third independent external or local power supply (a battery, a diesel-generator set, etc.) not used in the normal mode of operation for feeding of working lighting, safety lighting and egress lighting, or luminaries of egress lighting and indicators “Exit” must have a self-sustained power supply.
6.1.24. If all or part of luminaries of safety lighting and egress lighting are classified as a special group of the first category as per reliability of electric supply, additional feeding from the third independent source must be provided.  
6.1.25. The luminaries of egress lighting, light indicators of egress and (or) emergency exits in buildings of any purpose fitted with self-contained power supplies can be fed in the normal mode from the circuits of any type of lighting remaining switched on during the functioning of a building.    

6.1.26. For rooms where people are permanently presented or for rooms designed for permanent passage of staff or unauthorized persons, and where safety lighting and egress lighting are required, the possibility of switching on of these types of lighting during the whole period when working lighting is turned on must be provided, or safety lighting and egress lighting must be switched on automatically upon emergency cutoff of working lighting.  

6.1.27. Use of common group boards for working lighting, safety lighting and (or) egress lighting, as well as installation in common cabinets of devices for control of working lighting, safety lighting and (or) egress lighting, except for devices of auxiliary circuits (e.g. signal lamps, control keys), is not allowed. 

It is permitted to supply power to safety lighting and egress lighting from common small boards. 
6.1.28. Use of mains feeding power electrical appliances to supply power to safety lighting and egress lighting in production buildings without natural lighting is not allowed.
6.1.29. It is allowed to use portable lighting devices with batteries or dry elements for safety lighting and egress lighting instead of stationary luminaries (buildings and rooms without permanent presence of people, buildings with the covered area of not more than 250 m2). 

Implementation and protection of lighting mains

6.1.30. Lighting mains must be constructed in accordance with the requirements of chapters 2.1-2.4, as well as with additional requirements presented in chapters 6.2-6.4 and 7.1-7.4.

6.1.31. The section of zero operational conductors of three-phase feeding and group lines with luminescent lamps, ДРЛ, ДРИ, ДРИЗ, ДНаТ upon simultaneous disconnection of all phase wires of the line must be selected:  

1. For the sections of a main through which current flows from lamps with compensated starting-regulating devices – equal to the phase one regardless of the section. 

2. For the sections of a main through which current flows from lamps with non-compensated starting-regulating devices – equal to the phase one at a section of phase conductors less than or equal to 16 mm2 for copper and 25 mm2 for aluminum wires and not less than 50 % of the section of phase conductors with large sections, but not less than 16 mm2 for copper and 25 mm2 for aluminum wires.

6.1.32. When protecting three-phase lighting feeding and group lines with fuses or one-pole circuit breakers at any source of light, the section of zero operational conductors should be assumed to be equal to the section of phase conductors.

6.1.33. Protection of lighting mains must be implemented in accordance with the requirements of chapter 3.1 with supplements presented in 6.1.34-6.1.35, 6.2.9-6.2.11, 6.3.40, 6.4.10.

When selecting the currents of protection devices, starting currents upon switching on of powerful filament lamps and lamps ДРЛ, ДРИ, ДРИЗ, ДНаТ must be taken into account.

Where possible, protection devices should be located by groups at places accessible for maintenance. Installation of protection devices in different places is allowed when lighting is fed from busbars (6.2.7).

6.1.34. Regardless of requirements of 6.2.7 and 6.2.8, protection devices in a feeding lighting main should be installed on inputs to the buildings.
6.1.35. Transformers used to feed luminaries up to 50 V must be protected on the high voltage side. Protection must be also implemented on outgoing lines of low voltage.

If transformers are fed by separate groups from small boards, and a protection device on the board serves not more than three transformers, installation of additional protection devices on the side of high voltage of each transformer is not mandatory.
6.1.36. Installation of fuses, automatic and non-automatic one-pole breakers in zero operational wires of the mains with a grounded neutral is prohibited. 

Protective measures
6.1.37. Protective grounding of electric lighting installations must be implemented according to the requirements of chapter 1.7, as well as to the additional requirements presented in 6.1.38-6.1.47, 6.4.9 and chapters 7.1-7.4.

6.1.38. Protective grounding of metal housings of luminaries of general lighting with filament lamps and luminescent lamps, ДРЛ, ДРИ, ДРИЗ, sodium ones with starting-regulating devices built in luminaries should be implemented:

1. In mains with a grounded neutral – by dint of connection to the luminary housing grounding screw of the PE conductor.

Grounding of the luminary housing by tapping from the zero operational wire inside the luminary is prohibited. 

2. In mains with an insulated neutral, as well as in mains switched for feeding from the battery - by dint of connection to the luminary housing grounding screw of the protection conductor.

When inserting wires without mechanical protection into a luminary, the protection conductor must be flexible.

6.1.39. Protective grounding of housings of luminaries of general lighting with ДРЛ, ДРИ, ДРИЗ, ДНаТ and luminescent lamps with remote starting-regulating devices should be implemented with a jumper between the grounding screw of the grounded starting-regulating device and the grounding screw of the luminary. 

6.1.40. Metal deflectors of luminaries with housings of insulating materials may not be grounded.

6.1.41. Protective grounding of metal housings of luminaries of general lighting for a voltage of higher than 50 V must meet the following requirements: 

1. If protection conductors are connected not to the luminary housing, but to a metal structure, on which luminary is installed, then a reliable electric connection must be available between this structure, the luminary bracket and housing.

2. If between the bracket and the housing of the luminary there is no reliable electric connection, it must be implemented by dint of the protection conductor designed for this purpose.

6.1.42. Protective grounding of metal housings of luminaries of general lighting with any sources of light both in rooms without increased hazard and in rooms with increased hazard and particularly hazardous rooms, in newly constructed and retrofitted residential and public buildings, as well as in administrative and office, welfare, design-construction, laboratory, etc. rooms of industrial enterprises (close by their nature to the rooms of public buildings) should be implemented in accordance with the requirements of chapter 7.1.

6.1.43. In the rooms without increased hazard of production, residential and public buildings at a voltage of higher than 50 V portable luminaries of class I as per the GOST 12.2.007.0 must be used.

Group lines feeding sockets must be implemented in accordance with the requirements of chapter 7.1; in this case, in mains with an insulated neutral the protection conductor should be connected to the grounding electrode. 

6.1.44. It is not allowed to connect the protection conductors in mains with a grounded neutral in group lines feeding luminaries of general lighting and sockets (6.1.42, 6.1.43), zero operational and zero protective conductors by one common contact clamp.

6.1.45. When implementing protective grounding of lighting devices of external lighting, reinforced concrete and metal supports, as well as strands must also be connected to the grounding electrode in mains with an insulated neutral and to a РЕ (PEN)-conductor in mains with a grounded neutral.  

6.1.46. When installing lighting devices of external lighting on reinforced concrete and metal supports of electrified town transport in mains with an insulated neutral, lighting devices and supports must not be grounded, in mains with a grounded neutral lighting devices and supports must be connected to the PEN-conductor of the line.   

6.1.47. When external lighting is powered by overhead lines, protection against atmospheric overvoltages must be implemented in accordance with chapter 2.4.

6.1.48. When implementing feed circuits of luminaries and sockets, the requirements for installation of a breaking protection device specified in chapters 7.1 and 7.2 should be met.
6.1.49. For external lighting installations: for lighting of faces of buildings, monuments etc., external luminous advertising and indicators in mains ТN-S or ТN-С-S, it is recommended to install breaking protection devices with operating current up to 30 mA; in this case, the background value of loss currents must be at least three times less than the setting point of the breaking protection device operation as per differential current. 

Chapter 6.2 
INTERNAL LIGHTING

General requirements

6.2.1. Luminaries with luminescent lamps must be used with starting-regulating devices providing an electrical power factor of not less than 0.9 for luminaries with two lamps and more and 0.85 for luminaries with one lamp.

For lamps of ДРЛ, ДРИ, ДРИЗ, ДНаТ types both the group and individual compensation of reactive power can be used. If technical and economic substantiations are available, these lamps can be used without a device of reactive power compensation. When using group compensation, compensating devices must trip simultaneously with the lamps switching off.
6.2.2. A luminary of local lighting (without step-down transformer or through a step-down transformer) can be fed by dint of a tapping from the power circuit of a machine or power-tool the luminary is designed for.

In this case, a separate protection device can not be installed in the lighting circuit, if the protection device of the power circuit has a setting current of not more than 25 A.   

Tappings to local lighting luminaries at a voltage of more than 50 V within the limits of a working place must be implemented in conduits and ducts of incombustible materials or in other mechanically strong structures.

6.2.3. Feeding of health-improving ultraviolet irradiation installations is carried out:
installations of long-term action – by separate group lines from working lighting small boards or independent group small boards;  
installations of short-term action (radiation therapy rooms) – by separate lines from an electric power main or a working lighting feeding main.
Feeding lighting main

6.2.4. It is recommended to feed working lighting by separate lines from the switchgears of substations, boards, cabinets, distribution points, main and distribution busbars. 

6.2.5. Working lighting, safety lighting and egress lighting can be fed from common lines with electric power installations or from power distribution points (exception 6.1.28). In this case, the requirements to permissible deviations and fluctuations of voltage in a lighting main in accordance with the GOST 13109-87 must be complied with. 

6.2.6. The lines of feeding main of working lighting, safety lighting and egress lighting, as well as the lines feeding illumination installations and luminous advertising must have in switchgears these lines go out from separate devices of protection and control for each line.  
It is allowed to install a common control device for several lines of the same type of lighting or installations going out from the switchgear.  

6.2.7. If busbars are used as the lines of a feeding lighting main, separate protection and control devices, connected to a busbar, can be used instead of group small boards for supply of power to luminaries. In this case, an easy and safe access to specified devices must be provided.  

6.2.8. Protection and control devices must be installed at the points of connection of the feeding lighting main lines to the supply lines of electric power plants or to power distribution points (6.2.5) .
When a lighting main is powered from power distribution points, to which the power electrical appliances are directly connected, the lighting main must be connected to input terminals of these points.
Group main

6.2.9. The lines of an internal lighting group main must be protected by fuses or circuit breakers.

6.2.10. As a rule, each group line must have not more than 20 filament lamps, ДРЛ, ДРИ, ДРИЗ, ДНаТ per phase; sockets are included in this number as well.

In production, public and residential buildings, it is allowed to connect up to 60 filament lamps with a power of 60 W each for one-phase group of lighting of staircases, story corridors, halls, technical basements and attic-floor rooms.
For group lines feeding light cornices, light ceilings, etc. with filament lamps, as well as luminaries with luminescent lamps with a power up to 80 W, it is recommended to connect 60 lamps per phase; for lines feeding luminaries with luminescent lamps with a power up to 40 W inclusive, up to 75 lamps per phase and with a power up to 20 W inclusive – up to 100 lamps per phase can be connected.

For group lines feeding multilamp chandeliers, the number of lamps of any type per phase is not limited.

In group lines feeding lamps with a power of 10 kW and more, each lamp must have an independent protection device.  

6.2.11. At the beginning of each group line including the group line fed from busbars, protection devices must be installed on all phase conductors. Installation of protection devices in zero protective conductors is prohibited.

6.2.12. Operational zero conductors of group lines must be laid using metal conduits along with phase conductors in one conduit, and when laid by cables or strand wires, they must be enclosed in a common sheath with phase wires.  
6.2.13. Common installation of wires and cables of group lines of working lighting with the group lines of safety lighting and egress lighting is not recommended. 

Their common laying is allowed on one wiring profile, one duct, one tray, provided special measures are taken to prevent damage of safety lighting and egress lighting wires upon damage of working lighting wires in housings and rods of luminaries. 

6.2.14. Luminaries of working lighting, safety lighting or egress lighting can be fed from different phases of one three-phase busbar, provided separate lines for working lighting, safety lighting or egress lighting are laid to the busbar.  

6.2.15. Luminaries installed in suspended ceilings of combustible materials must have strips of incombustible heat-resistant materials between the places of their adjoining to the ceiling structure in accordance with the requirements of NPB 249-97. 
Chapter 6.3 EXTERNAL LIGHTING
Light sources, installation of lighting devices and supports

6.3.1. Any light sources can be used for external lighting (see 6.1.11).

For security lighting of enterprise territories use of discharge lamps is not allowed, when security lighting is normally switched off and switches on upon operation of the security alarm system.

6.3.2. Lighting devices of external lighting (luminaries, searchlights) can be installed on supports designed for external lighting, supports of overhead lines up to 1 kV, overhead contact system supports of electrified city transport for all types of currents with voltage up to 600 V, on walls and inserted floors of buildings and structures, masts (including the masts of detached lightning diverters), process gantries, platforms of process installations and exhaust stacks, parapets and guards of bridges and transport gantries, on metal, reinforced concrete and other constructions of buildings and structures regardless of their elevation, they can be suspended on strands fixed to the walls of buildings and supports, as well as installed on the ground level and below. 

6.3.3. Luminaries of external lighting must be installed on the supports of high-voltage lines up to 1 kV:  

1. When luminaries are maintained from a telescopic tower with an insulating arm, as a rule, higher than the wires of high-voltage lines or at the level of lower wires of high-voltage lines, provided the luminaries and high-voltage line wires are located on different sides of the support. The horizontal distance from the luminary to the closest wire of a high-voltage line must not be less than 0.6 m.

2. When luminaries are maintained in other ways – below high-voltage line wires. The clear vertical distance from the luminary to the wire of a high-voltage line must not be less than 0.2 m, the clear horizontal distance from the luminary to the support must not be less than 0.4 m.
6.3.4. When luminaries are suspended on strands, measures must be taken to prevent swinging of luminaries by the wind.

6.3.5. Above the traffic area of streets, roads and squares luminaries must be installed at a height of not less than 6.5 m.
When installing luminaries above the tramway overhead contact system, the height of installation of a luminary must not be less than 8 m to the railhead. When installing luminaries above the trolleybus overhead contact system – not less than 9 m from the traffic area level. The vertical distance from the street lighting line wires to the overhead contact system cross-arms or to the decorative strings suspended to cross-arms must not be less than 0.5 m.

6.3.6. Above boulevards and walkings luminaries must be installed at a height of not less than 3 m.

The minimum height of installation of lighting devices for lighting of lawns and faces of buildings and structures and decorative lighting is not limited, provided the requirements of 6.1.15 are complied with.

Installation of lighting devices in pits below the ground level is permitted, provided drainage or other similar facilities for removal of water from the pits are available. 

6.3.7. For lighting of traffic intersections, city and other squares luminaries can be installed on supports of a height of 20 m and more, provided their safe maintenance is assured (e.g. lowering of luminaries, construction of platforms, use of towers etc.).

It is allowed to install luminaries in the parapets and guards of bridges and gantries of incombustible materials at a height of 0.9-1.3 m above the traffic area, provided the protection against contact with live parts of luminaries is available. 

6.3.8. Supports of lighting installations of squares, streets, roads must be located at a distance of not less than 1 m from the face edge of the curb stone to the outer surface of the support pedestal on main streets and roads with heavy traffic and not less than 0.6 m on other streets, roads and squares. It is permitted to reduce this distance to 0.3 m, provided there are no city transport and truck routes. If the curb stone is not available, the distance from the traffic area edge to the external surface of a support pedestal must not be less than 1.75 m.   
In the territories of industrial enterprises it is recommended to assume the distance from an external lighting support to the traffic area to be not less than 1m. It is allowed to reduce this distance to 0.6 m.

6.3.9. Supports of lighting of streets and roads with central reservations of a width of 4 m and more can be installed in the center of central reservations.  

6.3.10. On streets and roads with side ditches it is allowed to install supports behind the side ditch, if the distance from the support to the closest border of the traffic area does not exceed 4 m.

The support must not be located between a fire hydrant and the traffic area.

6.3.11. At street and road intersections and junctions it is recommended to install supports at a distance of not less than 1.5 m from the beginning of sidewalk rounding without breaking the line of support installation.

6.3.12. Supports of external lighting on engineering works (bridges, viaducts, transport gantries, etc.) should be installed in transit of guards in steel stands or on flanges fixed to bearing elements of the engineering works.
6.3.13. Supports of luminaries of alley and walking lighting must be located outside of footways. 

6.3.14. Luminaries on streets and roads with trees planted in rows must be installed outside of branches of trees on elongated brackets facing the traffic area of the street, or luminaries should be suspended on strands. 

Power supply of external lighting installations

6.3.15. Power to external lighting installations can be supplied directly from transformer substations, distribution points and input switchgears. 

6.3.16. For supply of power to street lighting luminaries, as well as to the external lighting of industrial enterprises separate lines must be laid, as a rule.

Power to luminaries can be supplied from phase and common zero wire of the overhead electric main of a city, locality, industrial enterprise, additionally laid for this purpose.  

6.3.17. As per reliability of electric supply, the lighting installations of city traffic tunnels and under-crossings, the lighting installations of streets, roads and squares of the category A pertain to the second category, the rest of external lighting installations – to the third category.
6.3.18. Urban district lighting luminaries should be powered directly from power points of external lighting or from the street lighting mains running nearby, except for the mains of streets of category A, depending on the system of operation adopted for the locality. Luminaries of external lighting of the territories of kindergartens and day nurseries, general education schools, boarding-schools, infirmaries, hospitals, sanatoria, vacation hotels, resthouses, pioneer camps can be powered both from the input devices of these buildings or from transformer substations and the closest distribution mains of external lighting provided the requirements of 6.5.27 are complied with.

6.3.19. Lighting of outdoor process installations, outdoor working sites, outdoor gantries and other outdoor facilities near production buildings can be fed from the building internal lighting mains to which these facilities pertain.  

6.3.20. It is recommended to feed security lighting by separate lines, as a rule.
6.3.21. Power to the lighting devices of access roads to fire water sources (hydrants, fire extinction basins and others) should be supplied from night mode phases of an external lighting main.
6.3.22. It is recommended to connect the luminaries installed at building entries to the internal lighting group main and, in the first instance, to safety lighting or egress lighting mains which are switched on simultaneously with working lighting.
6.3.23. Luminaries of external lighting installations with discharge sources must have individual compensation of reactive power. The electrical power factor must not be less than 0.85.
6.3.24. When using searchlights with discharge light sources, the group compensation of reactive power is allowed. 

When using group compensation, it is necessary to ensure tripping of compensating devices simultaneously with switching off of the installations compensated by them.

Implementation and protection of external lighting mains
6.3.25. It is recommended to construct external lighting mains with cable or overhead lines using self-supported insulated wires. In justified cases, it is allowed to use uninsulated wires for the overhead distribution lighting mains of streets, roads, squares, territories of urban districts and localities.
6.3.26. On overhead contact system supports of electrified transport with voltage up to 600 V of direct current it is permitted to lay cable lines to supply power to the external lighting devices installed on supports; use of self-supported insulated wires is allowed.
6.3.27. External lighting overhead lines must be constructed according to the requirements of chapter 2.4.

Intersections of lines with streets and roads with spans of not more than 40 m can be implemented without anchor supports and double fastening of wires.

6.3.28. When the zero conductors of a public main made of uninsulated wires are used for external lighting, they should be located below the phase wires of the public main and phase wires of the external lighting main.  

When utilizing existing supports belonging to power supplying organizations which do not operate external lighting, it is allowed to locate phase wires of the external lighting main below zero conductors of the public main.

6.3.29. At the places of connection of cable lines to overhead lines it is recommended to use tripping devices installed on the supports at height of not less than 2.5 m. Installation of tripping devices is not required at places of cable outputs from external lighting power supply points to the supports, as well as at the intersection of roads and by-pass of obstacles implemented with cables. 

6.3.30. With the purpose of backup of distribution cable lines or lines constructed with self-supported insulated wires, for main city streets it is recommended to install normally opened bus ties (backup cable lines) between outer luminaries of adjoining sections.   

When using the above-mentioned bus ties deviating from 6.1.19, the reduction of voltage at lighting devices can be increased to 10% of the rated voltage. 

6.3.31. External lighting overhead lines can be constructed without backup taken into account, and their wires can have different cross-sections on the line length. 

6.3.32. As a rule, it is recommended to implement tappings from external lighting cable lines to luminaries without cutting cable cores.

When laying the above-mentioned cable lines on engineering works, measures should be taken for easy termination of tappings from cables to a support, and replacement of cables by sections must be provided. 

6.3.33. The input of a cable in supports must be restricted by the support pedestal. The pedestals must have dimensions sufficient for location of cable terminations and fuses or circuit breakers installed on tappings to lighting devices and a door with a lock for field maintenance.

It is allowed to use special input boxes installed on the supports.

6.3.34. The wiring inside external lighting supports must be implemented with insulated wires in a protective sheath or with cables. Inside the combined supports of external lighting and overhead contact systems of electrified town transport the cables with insulation for a voltage of not less than 660 V must be used.

6.3.35. The lines feeding luminaries suspended on strands must be constructed with cables laid on strands, self-supported insulated wires or uninsulated wires laid on insulators, provided the requirements of section 2 are complied with.
6.3.36. Strands for suspension of luminaries and feeding lines of the main can be fixed to building structures. In this case, the strands must be fitted with shock-absorbers.

6.3.37. In the external lighting mains feeding lighting devices with discharge lamps, in one-phase circuits, the section of zero operational conductors must be equal to the phase section.  

In three-phase mains with simultaneous disconnection of all phase wires of the line the section of zero operational wires must be selected: 

1. For the sections of a main through which current flows from lamps with compensated starting-regulating devices – equal to the phase one regardless of the section. 

2. For the sections of a main through which current flows from lamps with non-compensated starting-regulating devices – equal to the phase one at a section of phase conductors of less than or equal to 16 mm2 for copper and 25 mm2 for aluminum wires and not less than 50 % of the section of phase conductors with large sections, but not less than 16 mm2 for copper and 25 mm2 for aluminum wires.

6.3.38. The lines feeding searchlights, luminaries and other electric equipment installed on structures with lightning diverters of outdoor switchgears with voltage higher than 1 kV should be constructed according to the requirements of chapter 4.2.

6.3.39. When calculating an external lighting main, the utilization factor should be assumed to be equal to 1.0.

6.3.40. On the external lighting lines having more than 20 luminaries per phase, tappings to each luminary must be protected by individual fuses or circuit breakers.

Chapter 6.4 
LUMINOUS ADVERTISING, SIGNS AND ILLUMINATION
6.4.1. For supply of power to luminous discharge tubes dry transformers in a metal enclosure with the secondary voltage of not more than 15 kV must be used. Transformers must sustain a long-term operation upon a short circuit in the secondary winding circuit.

Exposed live parts of transformers installed outdoors must be at a distance of not less than 50 mm from combustible materials and structures. 

6.4.2. Transformers supplying power to luminous discharge tubes must be installed, where possible, close to the tubes fed by them at places not accessible for unauthorized persons or in metal boxes constructed in a way to ensure switching off of the transformer on the side of the primary voltage upon opening of the box. It is recommended to use these boxes as a construction part of the transformers themselves.

6.4.3. In the common box with a transformer it is allowed to install blocking and compensating devices, as well as devices of primary voltage, on condition of reliable automatic disconnection of the transformer from the main by dint of a blocking device operating upon the box opening. 

6.4.4. Show windows of shops and other similar windows, where the high voltage parts of luminous discharge installations are located, must be fitted with a blocking device only delivering a command to trip the installation on the side of the primary voltage upon opening of the window, i.e., power to the installation must be supplied by the staff manually with the closed window.  

6.4.5. All parts of the luminous discharge installation located outside of the windows fitted with a blocking device must be installed at a height of not less than 3 m above ground level and not less than 0.5 m above the surface of maintenance platforms, roofs and other construction structures.
6.4.6. Live parts of a luminous discharge installation accessible for unauthorized persons must be guarded in accordance with chapter 4.2 and have warning posters.

6.4.7. Exposed live parts of luminous discharge tubes must be located from the metal structures and the parts of a building at a distance of 20 mm at least, and the insulated live parts – at a distance of not less than 10 mm. 
6.4.8. The distance between exposed live parts of luminous discharge tubes with different voltage potential must not be less than 50 mm. 
6.4.9. Exposed current-conducting parts of a luminous discharge installation on the high voltage side, as well as one of the leads or the middle point of the secondary winding of transformers feeding luminous discharge tubes must be grounded.
6.4.10. Transformers or a group of transformers feeding luminous discharge tubes must be switched off on the side of primary voltage in all the poles by a device with visible break, as well as be protected by a device designed for the transformer rated current. 
Packet switches with the fixed position of the handle (head) can be used to switch off the transformers.

6.4.11. Electrodes of luminous discharge tubes must not sustain tension at the places of connection of wires. 

6.4.12. The main on the high voltage side of sign lighting installations must be constructed with insulated wires having a test voltage of not less than 15 kV. 

At places accessible for mechanical impacts or contacts, these wires should be laid in conduits, ducts and other mechanically strong incombustible structures. 

For bus ties between separate electrodes with a length of not more than 0.4 m, it is allowed to use bare wires provided the distances presented in 6.4.7 are observed.

6.4.13. Advertising installations on streets, roads and squares having the same form and colour as the traffic lights, should be installed at a height of not less than 8 m from the road surface.
6.4.14. In under-crossings more than 80 m long or those having branches, the movement direction light indicators must be located on walls or columns at a height of not less than 1.8 m from the floor.

6.4.15. Light indicators, luminous road signs, luminaries of road sign lighting and luminaries for lighting approach ramps and areas of under-crossing exits must be connected to night mode phases of external lighting (exception 6.4.17).
Information luminous panels and pedestrian movement direction signs in under-crossings must be switched on round-the-clock.
6.4.16. Power to the light indicators of location of fire water sources (hydrants, fire extinction basins and others) should be supplied from night mode phases of the external lighting main or from the main of the nearest buildings.
6.4.17. Connection to the lighting mains of streets, roads and squares, number plates of buildings and show windows is not allowed (see 7.1.20).

6.4.18. Installations of luminous advertising, architectural lighting of buildings, should, as a rule, be fed by separate lines – distribution lines or from building mains. The permissible power of these installations is not more than 2 kW per phase, provided the backup of the main power is available.

Protection from over-current and loss currents (breaking protection device) must be implemented.
Chapter 6.5 
LIGHTING CONTROL

General requirements

6.5.1. Control of external lighting must be carried out independently from the control of internal lighting.

6.5.2. In towns and localities, at industrial enterprises the centralized control of external lighting must be provided (see also 6.5.24, 6.5.27, 6.5.28).

Centralized control is also recommended for general lighting of large production rooms (with the area of several thousand square meters) and some rooms of public buildings.   

Methods and technical means for the system of centralized control of external and internal lighting must be determined by technical and economic substantiations. 

6.5.3. When telemechanic devices are used in the systems of centralized control of external and internal lighting, the requirements of chapter 3.3 must be complied with. 

6.5.4. It is recommended to use centralized control for the followings:
external lighting of industrial enterprises – from the control center of the enterprise electric power supply; if it is not available – from the place of servicing staff presence;
external lighting of towns and localities – from the control center of external lighting; 

internal lighting - from the room where maintenance staff is present.
6.5.5. It is recommended to supply power to the devices of centralized control of external and internal lighting from two independent sources.

Power to decentralized devices of control can be supplied from the lines feeding lighting installations.

6.5.6. In the systems of centralized control of external and internal lighting automatic switching on of lighting in cases of emergency interruption of the main circuit power supply or the control circuit and subsequent restoration of power supply.
6.5.7. When using automatic control of external and internal lighting, e.g. depending on illuminance created by natural light, the possibility of manual control of lighting without use of automatic means must be provided.  

6.5.8. For internal and external lighting control, control devices installed in switchgears of substations, power distribution points, input switchgears, group small boards can be used.  

6.5.9. With the centralized control of external and internal lighting, monitoring of position of switching devices (on, off) installed in the lighting power supply circuit must be provided. 
In cascade circuits of the centralized control of external lighting, it is recommended to provide monitoring of switched on (switched off) state of switching devices installed in the lighting power supply circuit. 

In cascade controlled circuits of the centralized control of external lighting (6.1.8, 6.5.29) not more than two non-controlled power supply points can be used.
Internal lighting control

6.5.10. When lighting of buildings is powered from substations and mains located outside of these buildings, a control device must be installed on each input device to the building. 

6.5.11. When one line is used to supply power to four or more group small boards with the number of groups 6 and more, it is recommended to install a control device on the input of each small board. 

6.5.12. In rooms having areas with different conditions of natural lighting and different modes of operation, a separate control of lighting of areas must be provided.

6.5.13. It is recommended to place the breakers of luminaries installed in rooms with unfavourable conditions of environment to adjoining rooms with better conditions of environment.

Breakers of luminaries of showers and adjoining changing rooms, hot canteens of workshops must be installed outside of these rooms.  

6.5.14. In long rooms with several entries visited by the maintenance staff (e.g. cable, heat-extraction and water supply tunnels) it is recommended to provide lighting control for each entry or a part of entries.

6.5.15. In rooms with four and more working lighting luminaries without safety lighting and egress lighting, it is recommended to divide luminaries into at least two separately controlled groups. 

6.5.16. Control of safety lighting and egress lighting can be carried out: directly from the room; from group small boards; from distribution points; from input switchgears; from substation switchgears, in a centralized way from lighting control points with use of the centralized control system, in this case, only maintenance staff must have the access to control devices.

6.5.17. Control of artificial ultraviolet irradiation installations of long-term action must be independent from the control of general lighting of rooms.
6.5.18. Luminaries of local lighting must be controlled by individual breakers being a construction part of the luminary or located in the stationary part of wiring. With a voltage up to 50 V sockets can be used for luminary control.

External lighting control

6.5.19. Control system of external lighting must assure its switching off within a period of not more than 3 min. 

It is recommended to control external lighting from a restricted number of places.

6.5.20. For small industrial enterprises and localities for external lighting control it is allowed to use  switching devices installed on the lines of lighting power supply, provided the maintenance staff have access to those devices.  

6.5.21. It is recommended to implement the centralized control of external lighting of towns and localities as: 

telemechanic control – with the number of inhabitants of more than 50 thousands; 

telemechanic or remote control – with the number of inhabitants from 20 to 50 thousands; 

remote control – with the number of inhabitants up to 20 thousands. 

6.5.22. With the centralized control of external lighting of industrial enterprises the possibility of local control of lighting must be provided. 

6.5.23. Control of lighting of outdoor process installations, outdoor storages and other outdoor facilities near production buildings which lighting is fed from internal lighting mains is recommended from these buildings or in a centralized way.

6.5.24. Control of external lighting of a city must be carried out from one central control room. In the cities which territories are divided by water, forest or natural obstacles of the relief of the terrain district control rooms can be established. 

Between the central and district control rooms direct telephone communications must be implemented.

6.5.25. For reduction of lighting of city streets and squares at night it is allowed to provide the possibility to switch off a part of luminaries. In this case, two adjoining luminaries are not switched off.

6.5.26. For under-crossings and traffic tunnels separate control of luminaries of day, evening and night modes of tunnel operation must be provided. For under-crossings local control must be provided, in addition.

6.5.27. Control of lighting of the territories of boarding-schools, hotels, infirmaries, hospitals, sanatoria, vacation hotels, resthouses, parks, gardens, stadiums, exhibitions, etc. is recommended from the control system of locality external lighting. In this case, local control must be provided. 

When feeding lighting of the above-mentioned facilities from the building internal lighting mains, the control of external lighting can be carried out from these buildings.
6.5.28. Control of barrage lights of high-rise structures (masts, smoke stacks, etc.) is recommended from the facilities to which these structures pertain.

6.5.29. The centralized control of the mains of external lighting of cities, localities and industrial enterprises must be carried out with use of switching devices installed in external lighting power supply points.
Control of switching devices in the mains of external lighting of cities and localities is recommended, as a rule, by dint of their cascade (series) switching on. 

In overhead and cable mains one cascade may include up to 10 power supply points, and in cable ones – up to 15 power supply points of street lighting.

Chapter 6.6 
LIGHTING DEVICES AND WIRING DEVICES
Lighting devices

6.6.1. Lighting devices must be installed so they can be accessible for their installation and safe maintenance with use, if required, of standard technical means.

In production rooms fitted with bridge cranes involved in a continuous production process, as well as in spans without cranes where the access to luminaries by dint of floor and other mobile devices is impossible or difficult, installation of luminaries and other equipment and laying of electric mains can be carried out on special stationary catwalks made of incombustible materials. The width of catwalks must not be less than 0.6 m; they must have guards with a height of not less than 1 m.
In public buildings it is allowed to construct such catwalks if other means or methods of access to luminaries are not possible.
6.6.2. Luminaries serviced from double ladders or step ladders must be installed at a height of not more than 5 m (to the lowest part of the luminary) above the floor level. In this case, the location of luminaries above large equipment, pits and in other places where installation of step ladders and double ladders is not possible is not allowed. 

6.6.3. Luminaries used in installations subject to vibration and shaking must have a construction preventing self-unfastening and dropping of lamps. It is allowed to install luminaries with use of absorbers.

6.6.4. For suspended luminaries of general lighting it is recommended to have overhangs not longer than 1.5 m. With a big length of overhang measures must be taken to prevent the swinging of luminaries due to air flows.

6.6.5. In explosion hazardous areas all stationary lighting devices must be rigidly fixed to prevent swinging.
When slot light conductors are used in explosion hazardous areas, the requirements of chapter 7.3 must be complied with. 
For rooms classified as fire hazardous area П-IIа luminaries with incombustible diffusers in the form of solid silicate glass must be used.

6.6.6. To provide the possibility of the maintenance of lighting devices, it is allowed to install them on rotating gears provided they are fixed to these gears rigidly and power is supplied by a flexible cable with copper cores.

6.6.7. For lighting of traffic tunnels in cities and on motor roads it is recommended to use luminaries with protection class rating IP65.
6.6.8. Luminaries of local lighting must be fixed rigidly or so that after displacement they hold the position steadily.

6.6.9. Gadgets for suspension of luminaries must within 10 min sustain without damage and remanent deformations a load applied to them equal to the fivefold weight of the luminary, and for complicated chandeliers with many lamps weighing 25 kg and more – a load equal to the twofold weight of the chandelier plus 80 kg.    

6.6.10. In stationary luminaries live screw sleeves of sockets for lamps with screw caps in the mains with a grounded neutral must be connected to the zero operational conductor. 

If the socket has a non-live screw sleeve, the zero operational conductor must be connected to the contact of the socket the lamp screw cap is connected to. 
6.6.11. In the shop windows it is allowed to use sockets with filament lamps with a power of not more than 100 W, provided they are installed on incombustible bases. It is allowed to install sockets on combustible, e.g. wooden bases with a steel plate laid on asbestos.
6.6.12. Wires must be inserted in light fittings so that at the place of input they don’t sustain mechanical damage and there is no mechanical load on socket contacts.

6.6.13. Connection of wires inside brackets, suspenders or conduits by dint of which light fittings are installed is not allowed. Wires should be joined at places accessible for check, e.g. in the bases of brackets, at places of input of wires into luminaries.
6.6.14. Light fittings can be suspended on feeding wires, if they are intended for this purpose and are fabricated according to special specifications.

6.6.15. Light fittings of general lighting with clamps for connection of feeding wires must allow the joining of wires and cables both with copper and aluminum cores.

For light fittings without clamps when the conductors inserted into fittings are joined directly to contact terminals of lamp sockets, wires and cables with copper cores with a section of not less than 0.5 mm2 inside buildings and 1 mm2 outside buildings must be used. In this case, in fittings for filament lamps with a power of 100 W and higher and for lamps ДРЛ, ДРИ, ДРИЗ, ДНаТ wires with insulation allowing the temperature of their heating of not less than 100 (C must be used.
Unprotected wires inserted in freely suspended luminaries must have copper cores.

Wires laid inside light fittings must have insulation corresponding to the rated voltage of the main (see also 6.3.34).

6.6.16. For tappings from distribution mains to external lighting luminaries flexible wires with copper cores of a section of not less than 1.5 mm2 for suspended luminaries and not less than 1 mm2 for the console luminaries must be used. It is recommended to implement tappings from overhead lines with use of special tapped transient clamps.  
6.6.17. For connection to the main of desk, portable and hand lamps, as well as local lighting luminaries suspended on wires cords and wires with flexible copper cores of a section of not less than 0.75 mm2 must be used.

6.6.18. For connection of stationary luminaries of local lighting flexible wires with copper cores of a section of not less than 1 mm2 for movable structures and 0.5 mm2 for fixed structures must be used.  

Insulation of wires must correspond to the rated voltage of a main.

6.6.19. Wiring of local lighting fittings brackets must comply with the following requirements:

1. The wires must be brought inside the bracket or protected by other ways from mechanical damage; with a voltage of not more than 50 V this requirement is not mandatory.

2. When articulated joints are available, the wires inside articulated parts must not be subject to tension or chafing.

3. The openings for wires in brackets must be of a diameter of not less than 8 mm with local narrowings to 6 mm; insulating bushes must be used at places of wire inputs.

4. In movable structures of light fittings unprompted displacement or swinging of fittings must be excluded.

6.6.20. Searchlights must be connected to a main by a flexible cable with copper cores of a section of not less than 1 mm2; the length of the cable must be at least 1.5 m. 

Wiring devices
6.6.21. The requirements presented in 6.6.22-6.6.31 cover devices (breakers, switches, sockets) for a rated current up to 16 A and voltage up to 250 V, as well as plug and socket connectors with a protection contact for a rated current up to 63 A and voltage up to 380 V.

6.6.22. Devices with concealed installation must be enclosed in boxes, special enclosures or placed in openings of reinforced concrete slabs formed during fabrication of slabs at the building industry plants. Use of combustible materials for fabrication of covers closing the openings in slabs is not allowed.

6.6.23. Sockets installed in locked storage rooms containing combustible materials or materials in combustible packing must have a protection class rating in accordance with the requirements of chapter 7.4.

6.6.24. Sockets for portable electrical appliances with parts subject to protective grounding must be fitted with a protection contact for connection of the PE conductor. In this case, the design of the socket must exclude the possibility of use of live contacts as contacts intended for protective grounding.

Connection between grounding contacts of a plug and socket must be installed before live contacts come in touch; disconnection is carried out in the reverse sequence. Grounding contacts of plugs and sockets must have electric connection with their bodies, if the bodies are made of current-conducting materials.
6.6.25. Plugs of socket connectors must be made so that it is not possible to plug them in sockets of the main with a rated voltage exceeding the rated voltage of the plug. The design of sockets and plugs must not allow plug in of only one pole of a two-pole plug as well as one or two poles of a three-pole plug.

6.6.26. Design of socket connector plugs must exclude the tension or break of wires joined to them at places of connection.  
6.6.27. Breakers and switches of portable electrical appliances must be, as a rule, installed on the electrical appliances themselves or in the wiring laid fixed. On movable wires it is allowed to install breakers of a special design dedicated to this purpose only.

6.6.28. In three- or two-wire one-phase lines of the mains with a grounded neutral one-pole breakers which must be installed in the circuit of the phase wire, or two-pole ones can be used; in this case, disconnection of one zero operational conductor without disconnection of the phase must not be allowed.

6.6.29. In three- or two-wire group lines of the mains with an insulated neutral or without insulated neutral at a voltage of higher than 50 V, as well as in three- or two-wire two-phase group lines in the main of 220/127 V with a grounded neutral in rooms with increased hazard and particularly hazardous rooms two-pole breakers must be installed. 

6.6.30. Sockets must be installed:

1. In production rooms, as a rule, at a height of 0.8-1 m; when wires are brought from the top, installation is allowed at a height up to 1.5 m.

2. In administrative and office, laboratory, residential and other rooms, at a height convenient for plug in of electrical appliances depending on the design of rooms and interior decoration, but not higher than 1 m. It is allowed to install sockets in (or on) skirts fabricated of incombustible materials specially designed for this purpose.
3. In schools and day-care services (in rooms where children are present) at a height of 1.8 m.

6.6.31. Breakers for general lighting luminaries must be installed at a height from 0.8 to 1.7 m from the floor, and in schools, public nurseries and kindergartens in rooms where children are present – at a height of 1.8 m from the floor. It is allowed to install breakers under ceilings with control by dint of a cord.
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