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The Ministry of Fuel and Energy of the Russian Federation approved on 06.10.99 and introduced from 01.07.2000 chapter 7.1. Electrical Installations of Residential, Public, Administrative and Welfare Buildings of the Electrical Installation Code of the seventh edition which clause 7.1.87 requires the installation of the potential compensation system at the input of a building.
Due to the fact that the preparation of chapter 1.7 Grounding and Protective Measures of Electrosafety of the Electrical Installation Code of the seventh edition, where specific requirements for the implementation of the potential compensation system are presented, is delayed, the followings should be used as a guidance prior to the introduction of chapter 1.7. of the Electrical Installation Code: 

1. In each electrical installation of a building the potential compensation system must be implemented, connecting the following current-conducting parts with each other:
— a protective conductor (PE-conductor or PEN-conductor) of the feeding line;
— an earthing lead connected to a natural or artificial grounding electrode (if the grounding electrode is available);
— metal conduits of utilities coming into a building (hot and cold water lines, sewerage, heating system, gas supply lines, etc.);
— metal frame of a building;
— metal parts of centralized systems of ventilation and air conditioning. If decentralized systems of ventilation and air conditioning are available, metal air-ducts should be connected to the bus РЕ of air conditioner and fan power cabinets;
— a lightning protection system;
— an earthing lead of functional (operating) grounding if the latter is available and there are no restrictions for connection of the functional grounding circuits to the grounding device of protective grounding.
The above-mentioned current-conducting parts should be connected with each other by dint of a main ground bar (terminal).
2. The main ground bar (terminal) can be installed (implemented) inside an input device (input switchgear) or separately from it.
Inside the input device, a bus PE must be used as a main ground bar.
When the main ground bar is installed separately, it must be located at an accessible, easy for servicing place near the input device of a building electrical installation.
The РЕ-conductor (PEN-conductor) of a feed line must be connected to the bus PE of an input device which is joined with the main ground bar by dint of a conductor which conductivity must not be less than the conductivity of the РЕ (PEN)-conductor of the feed line.
With the installation of the main ground bar both inside the input device and separately, its conductivity must not be less than the conductivity of the feed line PEN-conductor.  

3. All contact connections in the main system of potential compensation must comply with the requirements of the GOST 10434 imposed to contact connections of class 2.
4. As a rule, the main ground bar must be copper. A steel main ground bar can be used. Aluminum main ground bars must not be used.
5. The design of the bar must make possible individual disconnection of conductors joined to it. Such conductors can be joined by welding. The disconnection of earthing leads for measurement of spreading resistance of the grounding device must be possible only with tools.
6. If a building has several separate outputs, a main ground bar is installed for each input device. If one or several built-in transformer substations are available, a main ground bar must be installed near each substation. These buses must be connected with each other by dint of a conductor of the potential compensation system which conductivity must not be less than the half of conductivity of the largest PEN-conductor of the building feed lines.
For connection outside current-conducting parts can be used (e.g. the frame of a building). The used outside current-conducting parts must ensure the continuity of an electric circuit and have a conductivity of not less than that specified for specially laid conductors.
7. At places accessible only to the qualified electrical staff (e.g. switch room), the main ground bar can be installed openly. At places accessible to unauthorized persons (e.g. building entrance or basement) it must have a protective enclosure (a cabinet or a box with a locked door). The sign O must be clearly visible on the door of the cabinet or box or on the wall above the bar if the latter is installed openly.
8. On both ends the main ground bar must be marked with longitudinal or transversal yellow-green strips of the same width. The insulated conductors of a potential compensation system must have insulation marked with yellow-green strips. At places of their connection with outside current-conducting parts the bare conductors of a potential compensation system must be marked with yellow-green strips made with paint or adhesive two-color tape.
9. The instructions for implementation of the potential compensation system at the input to a building installation and the installation of the main ground bar must be envisaged in the design documentation for the electrical installation of a building. 

General director 

OJSC Research Institute PROEKTELEKTROMONTAZH
11.03.2000

APPENDIXES
APPENDIX TO CHAPTERS 2.3, 2.4, 2.5 

REQUIREMENTS TO INFORMATION SIGNS AND THEIR INSTALLATION
On Information Signs on Power Transmission Lines
I.P. dated 16.11.98 No 32-6/98-ET
To: heads of regional and territorial boards of Department of State Energy Supervision, electric energy consumers, heads of energy supplying, design, and construction and assembling organizations
Due to addresses of different organizations regarding the application of information signs on power transmission lines, according to the changed requirements of chapters 2.3; 2.4; 2.5 of the Electrical Installation Code (decision of the Ministry of Fuel and Energy of Russia dated 13.07.98), the Main Department of State Energy Supervision of Russia informs.
With the purpose of preservation, establishment of normal conditions of use of operating power transmission lines and prevention of accidents during the period of 1999-2004 information signs should be installed on the routes of all underground cable lines in unbuilt areas and on all supports of overhead lines in unbuilt areas and on all supports of overhead operating power transmission lines.
In the first place it is proposed to install information signs in the populated area, at places of intersection and convergence of these lines with buildings, structures, railroads, and motor roads and other utilities.
Newly constructed and retrofitted power transmission lines must have information signs at the moment of their commissioning.
The requirements to information signs and their installation are presented in the appendix.
Deputy head
Appendix to the letter
REQUIREMENTS
to information signs and their installation
It is recommended to fabricate information signs for designation of protective zones of power transmission lines of sheet metal or plastic material with a thickness of not less than 1 mm and a size of 280 x 210 mm.
The information sign contains the words “Protective zone of cable. No digging without a representative” (for a cable line), “Protective zone of power transmission line” (for an overhead line), the values of distances from the place of sign installation to the borders of a protective zone, arrows towards the borders of a protective zone, the number of a telephone (telephones) of the organization-owner of the line and a border 21 mm wide. 

The background of the information sign is white, the border and symbols – black. 
On the reinforced concrete supports of overhead lines information signs can be applied directly on the concrete surface. In this case, the concrete surface can be used as background, and sizes of a sign can be increased to 290 x 300 mm.
Information signs are installed on the plane perpendicular to the axis of a power transmission line (on the turn angle – along the bisector of the angle between the axes of the line sections).
For overhead lines they are installed on support bodies at a height of 2.5-3.0 m, and for underground cable lines – on separate poles at a height of 0.6-1.0 m. 

ON INFORMATION SIGNS ON POWER TRANSMISSION LINES
I.P. dated 24.05.99 No 32-01-08/78-ET
To: heads of regional boards of Department of State Energy Supervision 
Heads of boards of Department of State Energy Supervision in constituent entities of the Russian Federation 
First deputy chairman of the board of the RAO Unified Energy Systems of Russia
Article 83 of the Land Code of the Russian Soviet Federative Socialist Republic contemplates the obligation of enterprises, establishments and organizations, on behalf of which the zones with special use of land are established, to designate the borders of these zones. By the decision of the Ministry of Fuel and Energy of RF dated 13.07.98 there were introduced appropriate supplements in the text of clauses 2.3.24, 2.4.6 and 2.5.15 of the Electrical Installation Code (sixth edition) on installation of information signs on the routes of cable lines and on the supports of overhead power transmission lines.

Due to addresses of the organizations of the RAO Unified Energy Systems of Russia and other departments operating overhead power transmission lines with requests to limit the number of installed signs, the Department of State Energy Supervision, for a period until the publication of the seventh edition of the Electrical Installation Code, proposes to use as a guidance the following provisions while determining the places of installation of information signs on all power transmission lines.
1. The distance between information signs must be:
in populated area – not more than 250 m;
in unpopulated area – not more than 500 m;
in hard-to-reach area – as per the decision of the overhead line owner at places with easy access to overhead lines where people can be present.
2. Information signs must be also installed on the closest supports to the places of intersection of overhead lines with railroads and motor roads, oil and gas pipelines, other engineering works. 
3. Information signs can be installed both directly on supports and on detached poles 0.6-1 m high.
4. It is allowed to combine on one sign all information specified by the requirements of clauses 2.4.6 and 2.5.15 of the Electrical Installation Code.
5. Sizes of an information sign on an overhead line (including of a combined one) are selected so that the text applied on it is clearly recognizable.
6. Sizes of an information sign for a cable line must not be less than 140 ( 210 mm.
Deputy head 

APPENDIX TO CHAPTER 2.5
INSTRUCTIONS FOR DESIGNING OF SUPPORTS, FOUNDATIONS AND BASES OF OVERHEAD LINES
General provisions. Combination of loads
1. Structures of supports, foundations and bases of overhead lines must be designed in accordance with the SNiP of the Russian Federation Construction Committee taking into account these Instructions drawn up as applied to calculation by the limit state method and reflecting particular features of designing of overhead line structures.
2. Supports, foundations and bases of overhead lines must be rated for load from their own weight and wind load on the structure, for loads from wires, strands and equipment of the overhead line, as well as for loads conditioned by the accepted method of assembling, for loads from the weight of a jointer and installer assembly. Supports, foundations and bases must be also rated for loads and impacts which can act in specific conditions, e.g. water pressure, ice pressure, erosion action of water, soil pressure, etc., which are assumed according to the instructions of the SNiP of the Russian Federation Construction Committee or other regulatory documents.
3. The main characteristics of loads and impacts are their rated values, which are established in accordance with the requirements of 2.5.88-2.5.95 and clause 5-8 of the present appendix, and for loads not covered by the above-mentioned requirements, in accordance with the SNiP 2.01.07-85 of the Russian Federation Construction Committee and other regulatory documents approved by or agreed with the Russian Federation Construction Committee.
4. Possible deviation of loads to an unfavourable (bigger or smaller) side from their rated values due to the variability of loads or deviation from the conditions of normal operation are taken into account by the overload factor [image: image1.wmf]n

. 

5. Calculation of supports, foundations and bases of overhead lines for strength and stability must be performed for rated loads obtained by multiplication of design loads by overload factors, and in cases, presented in clause 9 – by combination factors.  
Calculation of supports, foundations and their elements for fatigue strength and for deformations is performed for design loads. Calculation of bases for deformations is performed for design loads calculated without dynamic impact of a blasts of wind on the support structure taken into account (see clause 13).
6. Depending on the duration of load impacts, they are divided in permanent and temporary (long-term, short-term and special). 

Permanent loads include loads from the own weight of construction structures, wires, strands and equipment of overhead lines, from the tension of wires and strands at average annual temperature and with the absence of wind and ice, from the weight and pressure of soil, from the pressure of water on foundations river beds, as well as from the impact of the prestressing of structures.
Long-term loads include loads created by the impact of uneven deformation of bases which are not accompanied by the change of soil structure, as well as by the influence of concrete shrinkage and creep.
Short-term loads include loads from wind force on supports, wires and strands, from the weight of ice on wires and strands, from the additional tension of wires and strands above their values at an average annual temperature; from the pressure of water on supports and foundations in high-water beds and from ice pressure, loads occurring during fabrication and transportation of structures, as well as during installation of structures and hanging of wires and strands.
Special loads include loads occurring upon the break of wires and strands, as well as during seismic impact.
7. Supports, foundations and bases of overhead lines should be calculated for a combination of loads acting in normal, emergency and assembling modes, at that, in assembling modes – with the possibility of temporary reinforcement of separate elements of structures taken into account. 

Combinations of climatic and other factors in different modes of operation of an overhead line structure (the availability of wind, ice, the values of temperature, the number of broken wires and strands, etc.) are determined in accordance with the requirements of 2.5.34-2.5.36, 2.5.88-2.5.95. 
Structures of supports and foundations of overhead lines must also be calculated:
reinforced concrete supports: as per formation of cracks due to action of design permanent loads (the weight loads and loads from tension of wires and strands at an average annual temperature without wind and ice); as per opening of cracks in normal modes due to action of design permanent loads and short-term design loads reduced by 10%;
wooden supports: as per strength to action of permanent loads;
reinforced concrete foundations: as per opening of cracks in normal modes due to the action of design permanent loads and short-term design loads reduced by 10%.
8. Combinations of loads in the normal and assembling modes of overhead line operation are classified as the main combinations, and in emergency modes and under seismic loads – as special combinations.
9. When calculating supports, foundations and bases of overhead lines for strength and stability (the first group of limit states) in emergency modes and at seismic impacts, the rated loads from ice weight, wind loads on supports, wires and strands and from the tension of wires and strands are multiplied by combination factors:
a) in the modes of break of wires and strands: 0.8 – while calculating intermediate supports with suspension strings, their foundations and bases; 1.0 – while calculating intermediate supports with rod insulators, their foundations and bases; 0.95 – while calculating anchor supports, their foundations and bases; 

b) with impacts of seismic loads – 0.8.
Design loads
10. The design vertical loads Gd1, daN, from the weight of wires and strands are determined by the formula:
Gd1 = pd1lweight, ,
where pd1 is the design weight of a wire or a strand 1 m long which in terms of numbers is assumed equal to the weight, kg, specified in the GOST or specifications; lweight is the weight span, m.
When determining the loads from the weight of wires and strands for intermediate supports not related to specific conditions of their installation (standard, normalized supports, etc.), it is recommended to assume the weight span length equal to 1.25 of the clearance span length.
When determining the loads from the weight of wires and strands for calculation of the foundations of intermediate support structures not related to specific conditions of their installation, anchor bolts for stretching, bases for pulling and other elements, the conditions of operation of which become more difficult with the reduction of weight loads from wires and strands, it is recommended to assume the length of weight span equal to 0.75 length of a clearance span.
11. The design vertical loads Gd2, daN, from the weight of ice on wires and strands are determined by the formula
Gd2 = pd2lweight, 
where pd2 is the design weight of ice coating on 1 m of the wire or strand which numerically is assumed equal to the weight, kg, determined in accordance with 2.5.22, 2.5.31 and 2.5.32. 

12. The design vertical load pd, daN/m2, of gravity weight of ice forming on the structures of supports is determined by the formula
pd = 0.6bγ
where b is the ice coating thickness, mm, assumed in accordance with 2.5.22, 2.5.31 and 2.5.32 taking into account the height correction factor, specified in the SNiP 2.01.07-85 Loads and Impacts of the Russian Federation Construction Committee; 0.6 is the factor which takes into account the ratio of a structure element surface area subject to icing to the total element surface area; γ is the ice density assumed equal to 0.9 g/cm3.
With the height of location of the reduced centre of gravity of wires up to 25 m ice coating on support structures is not taken into account.
13. The design wind load on overhead line support structures is determined as the sum of static and dynamic components.
Dynamic component of wind load on supports is taken into account with any values of the period of structure own oscillations. 

The design value of static component of wind load with the wind direction perpendicular to the longitudinal axis of an element or the plane of a girder 
[image: image2.wmf]d

s

Q

, daN, is determined by the formula

[image: image3.wmf]qcS

d

s

Q

=


where q is the wind pressure, daN/m2, in the considered mode of operation of an overhead line determined in accordance with с 2.5.22, 2.5.23, 2.5.26-2.5.28, 2.5.35, 2.5.36 and 2.5.89; c is the shape factor determined for flat girders, 3D lattice frames and separate elements according to the instructions of the SNiP 2.01.07-85; S is the area of an element or the area of a girder, m, calculated as per its external size taking into account the icing of a structure as per the instructions of clause 12 in ice modes. 

The wind load with other directions of wind flow is determined as per reference and experimental data.  

For supports with a height up to 50 m the value of dynamic component of wind load can be assumed:
for free-standing steel poles 
[image: image4.wmf];*
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for free-standing H-frame structures 
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60

.

0

d

s

d

dyn

Q

=


___________________

* The text is presented in accordance with the original. Note Code.
for steel and reinforced concrete supports with guys with hinged fastening to foundations 
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for free-standing reinforced concrete supports 
[image: image7.wmf].
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The design value of the dynamic component of wind load for free-standing supports with a height more than 50 m is determined in accordance with the instructions of the SNiP 2.01.07-85.
The dynamic component is not taken into account for calculations of wooden supports.
14. The design wind load on wires and strands, taken up by supports, is determined by the formula, presented in 2.5.30. In this case, the area of diametric section of a wire or strand is determined with the length equal to the wind span length.

When designing intermediate supports and foundations not related to specific conditions of their installation (standard, normalized, etc.), it is recommended to assume the wind span length equal to the clearance span length.
Standard loads and overload factors
15. The rated loads are determined by multiplication of design loads by overload factors with the provisions of clauses 5 and 9 taken into account. 

During calculation of the structures of supports, foundations and bases as per the first group of limit states (for strength and stability), the overload factors [image: image8.wmf]n

 must be assumed as per the table.
During calculation of supports, foundations and bases in assembling modes the common overload factor [image: image9.wmf]n

= 1.1 is used for all types of loads, except for loads from the weight of a jointer and installer assembly for which the overload factor is assumed to be equal to 1.3. 

16. New types of mass supports and foundations are subject for testing of prototype samples. 

Overload factors
	Name of the load 
	Overload factor


	From own weight of construction structures, wires, strands and equipment of overhead lines  

	1.1 (0.9)*

	From weight of ice on wires and strands

	2.0 

	From weight of ice on support structures

	1.3 

	Wind load on support structures:

	

	without ice on wires and strands 

	1.2 

	with ice on wires and strands

	1.0 (1.2)**

	Wind load on wires and strands:

	  

	free of ice

	1.2 

	covered with ice

	1.4 

	Horizontal loads from tension of wires and strands, free of ice or covered with ice

	1.3 (1.5)***

	From weight of a jointer and installer assembly

	1.3 


_____________________________

* The value presented in parentheses must be assumed in the case when the reduction of vertical permanent load worsens the conditions of a structure operation (e.g. during calculation of anchor bolts, foundations and bases during pulling).
** The value presented in parentheses is assumed when ice coating on support structures is taken into account.
** The value presented in parentheses is assumed for wires fastened on rod insulators.
APPENDIX 1 

(REFERENCE) TO CHAPTER 7.3 

CATEGORIS AND GROUPS OF EXPLOSION HAZARDOUS MIXTURES
 AS PER RULES OF FABRICATION OF EXPLOSIONPROOF AND MINING ELECTRICAL EQUIPMENT AND RULES OF FABRICATION OF EXPLOSIONPROOF ELECTRICAL EQUIPMENT 

Until the introduction of standards for explosion protection electrical equipment, the latter is developed and marked as per the Rules of Fabrication of Explosionproof and Mining Electrical Equipment ОАА.684.053 -67. In addition, the electrical equipment developed and marked as per Rules of Fabrication of Explosionproof Electrical Equipment approved in 1960 and 1963 is used. 

 Table P 1.1
Categories of explosion hazardous mixtures
	Category 
	Сritical clearance, mm 

	1 
	More than 1.00


	2 
	From 0.65 to 1.00


	3 
	From 0.35 to 0.65


	4 
	Up to 0.35



Table P1.2
Groups of explosion hazardous mixtures as per Rules of Fabrication of Explosionproof and Mining Electrical Equipment ОАА.684.053-67
	Group 
	Self-ignition temperature, °С 

	Т1 
	More than 450



	Т2 
	" 300 up to 450


	ТЗ 
	" 200 up to 300


	Т4 
	" 135 up to 200


	Т5 
	" 100 up to 135



Table P1.3 
Groups of explosion hazardous mixtures as per Rules of Fabrication of Explosionproof Electrical Equipment
	Group 
	Self-ignition temperature, °С 

	А 
	More than 450


	Б 
	" 300 up to 450


	Г 
	" 175 up to 300


	Д 
	" 120 up to 175



1. Categories of explosion hazardous mixtures as per Rules of Fabrication of Explosionproof and Mining Electrical Equipment ОАА.684.053-67 and Rules of Fabrication of Explosionproof Electrical Equipment approved in 1960 and 1963 are presented in the table P1.1
The values of critical clearance presented in the table P1.1 are not fit for control of the width of cracks of operational explosionproof enclosures.
Control of parameters of explosion protection of explosionproof electrical equipment must be carried out according to the drawings of explosion protection means included in operations manuals for a specific explosionproof electrical equipment, and if they are not available, one should use as a guidance chapter 3.4 Electrical Installations in Explosion Hazardous Areas of the Operational Code for Electrical Installations of Consumers and the Code of Practice on Safety during operation of electrical installations of consumers. 

2. Groups of explosion hazardous mixtures as per Rules of Fabrication of Explosionproof and Mining Electrical Equipment ОАА.684.053-67 are presented in the table P1.2.
3. Groups of explosion hazardous mixtures as per Rules of Fabrication of Explosionproof Electrical Equipment are presented in the table P1.3.
4. When selecting electrical equipment with explosion protection marking as per the Rules of Fabrication of Explosionproof and Mining Electrical Equipment ОАА.684.053-67 and as per the Rules of Fabrication of Explosionproof Electrical Equipment, the explosionproof rate of electrical equipment for explosion hazardous mixtures is determined as per tables P1.4 and P 1.5.
 Table P1.4
	Category of explosion hazardous mixtures as per the classification of the Rules of Fabrication of Explosionproof and Mining Electrical Equipment and the Rules of Fabrication of Explosionproof Electrical Equipment 
	Category of an explosion hazardous mixture as per the GOST 12.1.011-78 for which electrical equipment is explosionproof 

	1 
	IIА


	2 
	IIА


	3 
	IIА, IIB


	4 
	IIА, IIB, IIС



Table P 1.5
	Group of an explosion hazardous mixture in the marking of explosion protection of electrical equipment fabricated as per  
	Group of an explosion hazardous mixture as per the GOST 12.1.011-78 for which electrical equipment is explosionproof 

	Rules of Fabrication of Explosionproof and Mining Electrical Equipment 
	Rules of Fabrication of Explosionproof Electrical Equipment 
	  

	Т1 
	А 
	Т1


	Т2 
	Б 
	Т1, Т2


	Т3 
	-
	Т1-ТЗ


	Т4 
	Г 
	Т1-Т4


	Т5 
	Д 
	Т1-Т5



5. Explosionproof electrical equipment fabricated as per the Rules of Fabrication of Explosionproof and Mining Electrical Equipment or the Rules of Fabrication of Explosionproof Electrical Equipment for the 2nd category (figure 2 in explosion protection marking) can be used in explosion hazardous mixtures of category IIB (presented in the table 7.3.3), except for explosion hazardous mixtures with air of coke gas (IIBT1), propylene epoxide (IIBT2), ethylene oxide (IIBT2), formaldehyde (IIBT2), ethyltrichlorsilane (IIBT2), ethylene (IIBT2), vinyl trichlorosilane (IIBT3) and ethyl dichlorosilane (IIПТЗ). The possibility of use of the above-mentioned electrical equipment in the explosion hazardous mixtures of category IIB not presented in the table 7.3.3 must be agreed with testing organizations.
6. Explosionproof electrical equipment which explosion protection marking includes the designation 4a and which is fabricated as per the Rules of Fabrication of Explosionproof and Mining Electrical Equipment is not explosionproof for explosion hazardous mixtures of acetylene, methyl dichlorosilane and trichlorosilane with air.
7. When selecting electrical equipment with an explosionproof enclosure and fabricated as per the Rules of Fabrication of Explosionproof Electrical Equipment for explosion hazardous mixtures of category IIC, it is necessary to follow instructions for installation and operation for specific items where it is specified for which explosion hazardous mixtures of category IIC the electrical equipment is explosionproof.
8. Electrical equipment fabricated as per the Rules of Fabrication of Explosionproof Electrical Equipment which explosion protection marking includes the designation A is explosionproof also for explosion hazardous mixtures of the group T2 with a self-ignition temperature higher than 360 °С, and electrical equipment which explosion protection marking includes the designation Б is explosionproof also for explosion hazardous mixtures of the group T3 with a self-ignition temperature higher than 240 °С. 
9. Electrical machines and apparatuses with the type of explosion protection “explosionproof enclosure” in the environments with explosion hazardous mixtures of category 4 as per the classification of the Rules of Fabrication of Explosionproof and Mining Electrical Equipment and the Rules of Fabrication of Explosionproof Electrical Equipment must be installed so that explosionproof flange gaps do not touch any surface, but are located from it at a distance of not less than 50 mm.
 APPENDIX 2 

(REFERENCE) TO CHAPTER 7.3 

MARKING OF EXPLOSIONPROOF ELECTRICAL EQUIPMENT AS PER THE RULES OF FABRICATION OF EXPLOSIONPROOF AND MINING ELECTRICAL EQUIPMENT
1. Explosionproof electrical equipment has marking specifying:
a) explosion protection level;
b) the highest category and the highest group of an explosion hazardous mixture for which electrical equipment is explosionproof;
c) type or types of explosion protection.
2. Marking is made directly on electrical equipment in a rectangular or round frame.
In a rectangular frame the level of explosion protection, the category and group of explosion protection mixtures is specified.
 The letter at the first place specifies the level of explosion protection of electrical equipment.
Increased reliability against explosion +++++++++ H 

Explosionproof +++++++++++++...+++++.  B 

Especially explosionproof +++++++++++..+++++ O
At the second-fourth places are specified the categories and group of explosion hazardous mixture – the category with a figure according to the table P1.1, the group with the letter T and a figure according to the table P1.2.
In a round frame a letter specifies the type (types) of explosion protection:
Explosionproof enclosure ++++++++..........++++++ B
Filling up or blowing of an enclosure under excess pressure +. П
Intrinsically safe electrical circuit ++++++++.........++++ И
Filling up of an enclosure by silica +++++++++++++...........+. К
Filling up of an enclosure by oil +++++++++++++........... М
Automatic cutoff from electric energy supply  .......+.++ A
Special type of explosion protection +++++++++...........++.++.C
Increased reliability against explosion (protection of type "e”) +.......++ H
Examples of explosionproof electrical equipment marking as per the Rules of Fabrication of Explosionproof and Mining Electrical Equipment are presented in the table P2.1.
 Table P2.1 

 Examples of explosionproof electrical equipment marking as per the Rules of Fabrication of Explosionproof Electrical Equipment 

	Level of electrical equipment explosion protection 
	Type of explosion protection 


	Category and group of an explosion hazardous mixture electrical equipment is designed for 
	Explosion protection marking 

	Electrical equipment of increased reliability against explosion

	Protection of type "e”
	All categories of group Т1 - Т4 
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	Protection of type "e” and explosionproof enclosure 
	1st and 2nd categories, groups T1
ТЗ 
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	Protection of type "e” and intrinsically safe electrical circuit

	All categories and groups 
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	Filling up of an enclosure by oil and protection of type "e”

	Idem 
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	Explosionproof electrical equipment 
	Explosionproof enclosure 
	1st and 2nd categories, groups T1-T3 
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	Intrinsically safe electrical circuit

	All categories and groups 
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	Filling up of an enclosure by silica

	All categories, group Т1 
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	Filling up or blowing of an enclosure under excess pressure

	All categories,  groups Т1  - Т4 
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	Filling up of an enclosure by oil 


	All categories and groups 
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	Special type of explosion protection

	All categories,  groups Т1  - Т4 
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	Explosionproof enclosure and intrinsically safe electrical circuit

	All categories, groups Т1 – T3 
	[image: image20.png]



  

	
	Explosionproof enclosure, intrinsically safe electrical circuit and special type of explosion protection

	All categories and groups 
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	Intrinsically safe electrical circuit and special type of explosion protection

	1st category, all groups 
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	Especially explosionproof electrical equipment
     
	Intrinsically safe electrical circuit 
	All categories and groups 
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APPENDIX 3 

(REFERENCE) TO CHAPTER 7.3 

MARKING OF EXPLOSIONPROOF ELECTRICAL EQUIPMENT AS PER THE RULES OF FABRICATION OF EXPLOSIONPROOF ELECTRICAL EQUIPMENT
Electrical equipment fabricated as per the Rules of Fabrication of Explosionproof Electrical Equipment is not be divided into explosion protection levels.
Types of electrical equipment explosion protection in the explosion protection marking are designated with the same letters as per the Rules of Fabrication of Explosionproof and Mining Electrical Equipment ОАА.684.058-67 (see Appendix 2, clause 2). 

     Electrical equipment explosion protection marking includes the followings in the order presented below:
     a) designation of explosion protection type;
b) designation of the highest category of an explosion hazardous mixture for which electrical equipment is explosionproof (according to the table P1.1) if the explosion protection of electrical equipment or its separate parts is implemented with an explosionproof enclosure; for electrical equipment with the rest of the types of explosion protection being explosionproof for explosion hazardous mixtures of all categories, the figure 0 is used instead of the designation of an explosion hazardous mixture category;
     c) designation of the highest group of an explosion hazardous mixture for which electrical equipment is explosionproof (according to the table P1.3).
For electrical equipment with protection of the type "e” (increased reliability against explosion) with sparking parts encased in an enclosure filled up by oil or blown under excess pressure, the designation of the appropriate type of explosion protection is put instead of the figure 0: М or П.
For electrical equipment with the type of explosion protection “intrinsically safe electric circuit” the name of combustible substance on which it was tested is specified. The category and group for such equipment is not designated.
Examples of explosionproof electrical equipment marking as per the Rules of Fabrication of Explosionproof Electrical Equipment are presented in the table P3.1.
The level “electrical equipment of increased reliability against explosion" includes the electrical equipment having in explosion protection marking the latter H, as well as the figure 2 before the letter И, e.g.:
                                                  2И       , ___2ИО___etc.
МНБ, НОГ, Н2А, НПД, НОА,  benzol         hydrogen
      Electrical equipment with the rest of explosion protection marking made as per the Rules of Fabrication of Explosionproof Electrical Equipment should be included in the level “explosionproof electrical equipment”.
Table P3.1
Examples of explosionproof electrical equipment marking as per the Rules of Fabrication of Explosionproof Electrical Equipment*
	Type of electrical equipment explosion protection 
	Category and group of an explosion hazardous mixture electrical equipment is designed for

	Explosion protection marking 

	Explosionproof enclosure 
	1st category, group A

	В1А 

	
	1st-3rd categories, groups А, Б and Г

	В3Г 

	
	All categories, group A

	В4А 

	Filling up of an enclosure by oil and explosionproof enclosure 
	1st-3rd  categories, group A

	М3А 

	Filling up of an enclosure by oil and protection of type "e”
	All categories, groups A and Б

	МНБ 

	Protection of type "e”
	All categories, groups А, Б and Г

	Н0Г 

	Protection of type "e” and explosionproof enclosure 
	1st and 2nd categories, 

group A

	Н2А 

	Protection of type "e” and filling up or blowing of an enclosure under excess pressure

	All categories and groups

	НПД 

	Protection of type "e” and filling up of an enclosure by oil

	All categories and groups

	НМД 

	Protection of type "e” and intrinsically safe electrical circuit

	All categories, group A

	Н0А 
	___2И__
   benzol

	Filling up or blowing of an enclosure under excess pressure 
	All categories and groups

	110Д 

	Intrinsically safe electrical circuit and explosionproof enclosure

	1st-3rd categories, groups А, Б and Г 
	___ИЗГ___  
ethoxy ethane

	Intrinsically safe electrical circuit 
	All categories and groups 
	    ИО__ 
hydrogen
     

	Special type of explosion protection

	All categories, groups А, Б and Г 
	С01 

	Special type of explosion protection and intrinsically safe electrical circuit

	All categories and groups 
	С0Д 

	Explosionproof enclosure and intrinsically safe electrical circuit

	1st-3rd categories, groups А, Б and Г 
	ВЗГ 
	____И___  
ethoxy ethane


Appendix 2 to the order
of Ministry of Energy of the USSR dated 01.08.88 No. 376
Determination of wind, ice and ice-wind loads on the supports of 750 kV overhead power transmission lines
1. The rated values of wind loads (wind pressures) and ice coating thicknesses are determined at a height of 10 m above ground level at a recurrence rate of 1 time per 25 years. In this case, the rated values of wind loads (wind pressures) are assumed as per 10-minute interval of wind speed averaging.
2. The rated values of wind loads (wind pressures) are determined by dint of processing of appropriate weather data according to the Instructional Guidelines for Development of Regional Maps of Rated Wind Loads on Overhead Power Transmission Lines prepared by the All-Union Research Institute of Power Industry.
3. The rated values of ice coating thicknesses are determined by dint of processing of appropriate weather data according to the Instructional Guidelines for Development of Regional Maps of Rated Ice Loads prepared by the All-Union Research Institute of Power Industry.
4. The rated values of ice-wind loads are determined by dint of processing of appropriate weather data according to the instructional guidelines specified in clause 3.2 of appendix 1 of this order, with a load recurrence rate 1 time per 25 years provided that for characterization of climatic conditions for 100 km of high-voltage lines there are 2 and more representative weather stations with series of observations of actual combinations of sizes, weight of ice and hoar-frost deposits and wind speeds observed simultaneously.
In the rest of cases the determination of ice-wind loads on overhead lines is carried out in accordance with clause 6 of § 2.5.34 of the Electrical Installation Code of the sixth edition.
5. The rated load on wires, strands and structures of metal supports (without ice and with ice) is determined by the formulas presented in chapter 2.5 of the Electrical Installation Code of the sixth edition with the introduction of the following additional factors:    

1.3 is the factor taking into account the use of wind speeds assumed as per 10-minute interval of wind speed averaging; 
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 is the factor of the reliability of wind load as per the line design assumed equal to 1.1. 

6. The rated ice load on wires, strands and structures of metal supports is determined according to chapter 2.5 of the Electrical Installation Code of the sixth edition with the introduction of the additional factor of reliability of ice load as per the line design γni assumed equal to 1.3.
7. The horizontal loads from tension of wires and strands, free of ice or covered with ice are determined according to chapter 2.5 of the Electrical Installation Code of the sixth edition. 
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