ELECTRICAL REGULATIONS

1. SCOPE, DEFINITION AND APPLICATION

1.1 SCOPE AND APPLICATION -

1.1.1 These regulations apply to the entire electrical system from the point of supply to its use and covers all power equipment, switch board, power distribution and motor control gear, transformer substation, earth connections wiring, lighting fittings and accessories, etc.  Special requirements have also been incorporated   in   these regulations for specific use and testing.   Efforts have been made to ensure that these regulations are   as comprehensive as possible.  However, in respect to special type of Electrical Installations, or in case of doubt, reference shall be made to the Regional Office of   Tariff Advisory Committee.

1.1.2 These regulations have been framed for the purpose of ensuring maximum safety to the insured property from the risk of fire and explosion due to the use of electricity. To that extent, these regulations shall be supplementary to the Indian Electricity Rules, 956 framed under Indian Electricity Act, 1910 and/or statutory requirements.

1.1.3 In addition to these Regulations, reference shall be made to the relevant I.S. Specifications published by the Bureau of Indian Standards, some of which have been enumerated in Appendix F.

1.1.4 Licensed Contractors and electricians must be employed to carry out all electrical work and competent engineers should be engaged to prepare specifications and   to superintend the work.  Attention is drawn to rule 45 of the Indian Electricity Rules of 1956.

1.1.5 For all new electrical installations/alterations and additions, duly filled in Application in the format appended with   the Regulations  (refer to Page No.33) along with the circuit diagram/layout drawing is required to be furnished to   the Regional Office   of Tariff Advisory Committee/ Insurance Company, as the case may be.

1.1.6 The Engineers of Tariff Advisory Committee/Insurance Company/ persons authorised by the Insurance Company shall be given free access to all electrical equipment at all times for inspection and testing purpose.

1.1.7 Where the use of new materials or invention leads to departure from the Regulations, the resulting degree of safety of the installation is to be not less than that obtained by compliance with the Regulations.   However, such cases will be considered on their own merits. 

HAZARDOUS AREAS:

1.1.8 In hazardous Areas where the atmosphere may contain flammable gases or vapours, the classification of areas and selection of Electrical Equipment permitted to be installed therein shall be governed by the following specifications –

	IS:5572 (Part-1) - 1978
	Classification of Hazardous Areas for Electrical Installation.

	IS:5571-1979
	Guide for Selection of electrical Equipment for Hazardous Areas.




These requirements may, however, be modified in particular situations as  per the special Rules for  “hazardous locations“ laid down elsewhere in these regulations. 

1.1.9 In   situations where the atmosphere is likely to contain explosive gases or vapours, all the electrical equipment, fittings, accessories etc.  shall  be of flameproof  type or any other approved type conforming  to 1.8.“   Alternatively, the flameproof and non- flameproof areas shall be separated by a blank wall carried upto and bonded with the roof. In case of viewing glasses in   such    separating walls, the same shall be provided with 3 mm thick double wall glasses with proper sealing. Any door opening on the separating walls between flameproof and non-flameproof areas shall lead to pressurised enclosure with minimum over pressure of 25 Pa (0.25   bar) with respect to the   outer atmosphere with an air lock arrangement, with doors electrically interlocked in such way that only one door can be opened at a time. In case of failure of pressurisation in the air lock enclosure, an alarm followed by tripping of the electric supply to both the areas shall occur.

In respect of requirements for hazardous areas, reference shall also be made to Rule 1.1.8. 

1.2 DEFINITIONS - 

ACCESSORY:  A device, other than current-using equipment, associated with such equipment or with the wiring of an installation. 

MBIENT TEMPERATURE:  The temperature of the air or other medium where the equipment is to be used. 

APPLIANCE: An item of current-using equipment other than a luminaire or an independent motor. 

BASIC INSULATION: Insulation applied to live parts to provide basic protection against electric shock and which does not necessarily include insulation used exclusively for functional purposes. 

BUNCHED:  Cables are said to be bunched when two or more are contained within a single conduit, duct, ducting or trunking or, if not enclosed, are not separated from each other by a specified distance. 

CABLE DUCTING: A manufactured enclosure of metal or insulating material, other than conduit or cable trunking, intended for the protection of cables which are drawn-in after erection of the ducting. 

CABLE TRAY: A cable support consisting of a continuous base with raised edges and no covering.  A cable tray is considered to be non-perforated, where less than 30 % of the material is removed from the base. 

CARTRIDGE FUSE LINK: A device comprising a fuse element or several fuse elements connected in parallel enclosed in a cartridge usually filled with arc-extinguishing medium and connected to terminations.  See fuse link. 

CIRCUIT: An assembly of electrical equipment supplied from the same origin and protected against over current by the same protective device(s). 

CIRCUIT BREAKER:  A device capable of making, carrying and breaking   normal load currents and also making and automatically breaking, under pre-determined conditions, abnormal currents such as short-circuit currents.  It is usually required to operate infrequently although some types are suitable for frequent operation. 

CONDUIT: A part of a closed wiring system for cables in electrical installations, allowing them to be drawn in and/or replaced, but not inserted laterally. 

ANGER: RISK of injury to persons (and livestock where expected to be present) from: 

i) fire,   electric  shock,  and  burns   arising   from  the use of electrical energy, and                          

ii) mechanical movement of electrically controlled equipment,  in  so far as such danger is  intended  to  be prevented  by  electrical emergency switching  or  by  electrical  switching for mechanical  maintenance  of  non-electrical parts of such equipment. 

DESIGN CURRENT  (OF A CIRCUIT): The magnitude of the    current  (RMS  value  for AC) to be  carried  by  the circuit in normal service. 

DISTRIBUTION PANEL BOARD:  A single panel or group of panel units designed for assembling in the form of single panel including buses, with or without switches and/or automatic over-current protective devices for the control of light or power circuits of small individual as well as aggregate capacity designed to be placed in a cabinet or cut-out box placed in or against a wall or partition and accessible only from the front. 

DISTRIBUTION SWITCH BOARD (POWER SWITCH GEAR): A power switchboard used for the distribution of electrical energy at the voltages common for such distribution within a building. 

DISTRIBUTION   SYSTEM: That portion of electrical system, which delivers electrical energy from generating points on the transmission, or bulk power system to the consumer(s).    

EARTH ELECTRODE:  A conductor or group of conductors in intimate   contact with, and providing an   electrical connection to, Earth. 
EARTH ELECTRODE RESISTANCE:  The resistance of an earth electrode to Earth. 

EARTH FAULT CURRENT:  A fault current, which flows to Earth.     
EARTHING: The act of connecting the exposed-conductive- parts of an installation to the main earthing terminal of an installation.  
EARTHING CONDUCTOR:  A protective conductor connecting the main earthing terminal of an installation to an earth electrode or to other means of earthing.     
ELECTRICAL EQUIPMENT: Any item for such purposes as generation, conversion, transmission, distribution or utilisation of electrical energy such as machines, transformers, apparatus, measuring instruments, protective devices, wiring materials, accessories, appliances and luminaires.    
ELECTRICAL   INSTALLATION: An assembly of   associated electrical equipment supplied from a common origin to fulfill a specific purpose and having certain coordinated characteristics. 

ENCLOSURE: A part providing an appropriate degree of protection of   equipment   against   certain   external influences and a defined degree of protection against contact with live parts from any direction. 

EXTRA HIGH VOLTAGE: Where the voltage exceeds 33,000 volts under normal conditions.  

FLAMEPROOF ENCLOSURE: An enclosure which will withstand without injury any explosion of inflammable gas that may occur within it under practical conditions of operation within the rating of the apparatus (and recognized over loads, if any, associated therewith) and will prevent the transmission of flame which may ignite any inflammable gas that may be present in the surrounding atmosphere. 

NOTE 1: An electrical apparatus is not considered as flameproof unless it complies with the appropriate statutory regulations. 

NOTE 2: Other types of fittings are also in vogue in wiring installations, for   example,   `increased safety'. 

FAULT: A circuit condition in which current flows through an abnormal or unintended path.  This may result from an insulation   failure or the bridging   of   insulation. Conventionally the impedance between live conductors or between     live conductors and exposed or extraneous-conductive-parts at the fault position   is considered negligible. 

FINAL CIRCUIT: A circuit connected directly to current- using equipment, or to a socket-outlet or other outlet points for the connection of such equipment. 

FIXED EQUIPMENT: Equipment fastened to a support or otherwise secured in a specific location.  
FLEXIBLE WIRING SYSTEM:  A wiring system designed to provide mechanical flexibility in use without degradation of the electrical components. 

FUSE: A device that by the fusing of one or more of its specially designed and proportioned components, opens the circuit in which it is inserted by breaking the current when this exceeds a given value for a sufficient time.  The fuse comprises all the parts that form the complete device. 

FUSE ELEMENT: A part of a fuse designed to melt when the fuse operates. 

FUSE LINK: A part of a fuse, including the fuse element(s), which requires replacement by a new or renewable fuse link after the fuse has operated and before the fuse, is put back into service. 

HIGH VOLTAGE: Where the voltage does not exceed 33,000 volts under normal conditions. 

INSULATION: Suitable non-conductive material enclosing, surrounding or supporting a conductor. 

ISOLATION: A function intended to cut off for reasons of safety the supply from all, or a discrete section; of the installation by separating the installation or section from every source of electrical energy.    
ISOLATOR: A mechanical switching device, which provides the function of isolation. 

LOW VOLTAGE: Where the voltage does not exceed 250 volts under normal conditions. 

MEDIUM VOLTAGE:  Where the voltage does not exceed 650 volts under normal conditions. 

NEUTRAL CONDUCTOR: A conductor connected to the neutral point of a system and contributing to the transmission of electrical energy.   The term also means the equivalent conductor of an IT or DC system unless otherwise specified in the Regulations.                       

Note: I.T.  System  - a system having no direct connection between live parts and earth, the exposed conductive parts of the electrical installation being earthed. 

ORIGIN   OF AN INSTALLATION: The position at   which electrical   energy   is delivered   to   an   electrical installation. 

OVERCURRENT: A current exceeding the rated value.   For conductors   the rated value is the   current-carrying capacity. 

OVERLOAD CURRENT: An over current occurring in a circuit, which is electrically sound. 

PLUG: A device, provided with contact pins, which is intended to be attached to a flexible cable; and which can be engaged with a socket-outlet or with a connector. 

POINT (in wiring): A termination of the fixed wiring intended for the connection of current-using equipment. 

SHORT-CIRCUIT CURRENT: An over current resulting from a fault of negligible impedance between live conductors having a difference in potential under normal operating conditions. 

SOCKET-OUTLET: A device provided with female contacts, which is intended to be installed with the fixed wiring, and intended to receive a plug.  

STATIONARY EQUIPMENT: Electrical equipment which   is either fixed, or equipment having a mass exceeding 18 Kg. and not provided with a carrying handle.  

SUPPLIER: A person who supplies electrical energy and, where electric lines and apparatus used for that purpose are owned otherwise than by that person shall include the owner of those electric lines and apparatus. 

SUBSTATION: An area or group of equipment containing switches, circuit breakers, buses and transformers for switching power circuits and to transform power from one voltage to another or from one system to another. 

SWITCH: A mechanical device capable of making, carrying and breaking current under normal circuit conditions, which may include specified operating overload conditions, and also of carrying for a specified time, currents under        specified abnormal circuit conditions such as those of short-circuit.  It may also be capable of making, but not breaking, short-circuit currents.                     

SWITCHBOARD: An assembly of switchgear with or without instruments, but the term does not apply to groups of local switches in final circuits. 

SWITCHGEAR: An assembly of main and auxiliary switching apparatus for operation, regulation, protection or other control of an electrical installation. 

TRANSFORMER: A transformer with isolated primary and secondary windings and suitable stabilising, regulating and indicating devices required for transforming the alternating current from normal supply voltage to an alternating current output suitable for arc welding. 

WIRING SYSTEM: An assembly made up of cable or busbars and parts, which secure and, if necessary, enclose the cable or bus bars. 

+ + + + + + + + + + + + + +

ELECTRICAL REGULATIONS

3. GENERAL RULES OF ELECTRICAL INSTALLATION –
POWER EQUIPMENT –

3.1 All electrical equipment shall be securely mounted on the surface on which they are installed. 
3.2 Equipment terminals shall be rigidly designed and placed according to the size and type of machine. Industrial motors shall have robust iron clad terminal box of liberal size arranged, to receive vulcanised rubber insulated conductors in conduit or PVC sheathed armoured cables         without   unnecessary bends in the cables. All terminal boxes shall be entirely reptile, rodent and insect-proof. 
3.3 In locations where dust, fluff, fumes, oil coolant spray, moisture and the like is present, the selection of electrical equipments, fittings, accessories, wiring, etc shall be governed by relevant Indian Standard Specification such as,

              IS: 2972-1979      - Textile Motors

              IS: 4013-1967      - Dust Tight Electrical Lighting Fitting.

Totally enclosed motors installed in humid situations shall have a breather and drainer to avoid internal condensation. 

3.4 Where an arc or high temperature particles may be emitted by   fixed equipment, one or more of the following installation method shall be adopted - 

i) total enclosure in arc-resistant material.

ii) screening  by arc-resistant material, from materials upon which the emissions could have harmful effects.

iii) mounting  so  as to allow  safe  extinction  of  the emissions    at  a sufficient   distance, from  material upon  which the  emissions  could have harmful effects. 

3.5 Fixed electrical equipment shall be selected and installed so that heat generated thereby does not cause danger or harmful effects to adjacent fixed material or to material, which may foreseeably be in proximity to such equipment.  In addition, any relevant installation instruction of the equipment manufacturer shall be observed. 

3.6 Where fixed electrical equipment is installed having, in normal operation, a surface temperature sufficient to cause a risk of fire or harmful effects to adjacent materials, one or more of the following installation methods shall be adopted:

i) mounting on a support or within an enclosure  which will  withstand,  without risk of fire  or  harmful effect, such temperatures as may be generated.  The support shall have a low thermal conductance, or

ii) screening  by material which can withstand  without risk of fire or harmful effect the heat emitted  by the electrical equipment, or

iii) mounting  so as to allow safe dissipation  of  heat and   at  a  sufficient  distance   from   adjacent material. 

3.7 All equipments located in damp or wet locations or where exposed to gases, vapours, fumes, liquids or other agents having deleterious effect on conductors and equipment or in high temperature areas shall be of a type approved for this purpose. 

This   will   include occupancies like   dairies, food processing, breweries, paper mills, dyeing and bleaching in Textile, cold storages, etc. where splash proof/weather proof equipment, fittings, accessories, wiring, etc conforming to relevant Indian Standards Specification shall be used. 

+ + + + + + + + + + + 

ELECTRICAL REGULATIONS

4. WITCH BOARDS (For lighting switch boards, reference may be made to Section 9.4) 

4.1 Switchboards shall be erected in easily accessible location away from combustible materials. 

4.2 No article of clothing or any stores shall be kept at the back of the switchboard. 

4.3 Where switchboards or distribution boards or group of distribution boards are erected in a room of a building isolated from the source of supply or at a distance from it, adequate means of control and isolation shall be provided both near the board and at the origin of supply. 

4.4 HRC Fuses in Electric Circuit - 

4.4.1 Each out-going circuit from switchboard  (excepting fuse distribution boards) shall be separately controlled by a suitable automatic circuit breaker or linked switch and cutouts. 

4.4.2 In power circuits fuses shall be throughout of H.R.C type irrespective of current rating of the circuit.

NB The above rule is however not applicable to installation with transformer having a capacity of 150 KVA and less. 

4.5 All switches and circuit breakers shall preferably be operated from the front of the switchboard. Where circuit breaker handles, on switchboards or in panel boards are operated vertically rather than rotationally or horizontally, the `up' position of the handle shall be the `on' position. 

4.6 Equipment intended to protect current at fault level, shall have an interrupting rating sufficient for system voltage and the current, which is available on the line terminal of the equipment.  Equipment intended to protect current at levels other than fault levels shall have an interrupting rate at system voltage sufficient for the current that must be interrupted. 

4.7 All wires and cables shall be provided with soldered or approved lugs or crimped joints. 

4.8 Woodwork shall not be used in the construction of a switchboard. 

4.9 Every switchboard shall comply with the   following provisions, viz.

a) Clear space of not less than 1 m in width shall be provided in front of the switchboard.     

b) If there are any attachments or bare connections at the back of the switch board, the distance shall be either   less than 200 mm or more than   750mm   in width measured from the farthest outstanding part of any attachment or conductor.

c) If the space behind the switch board exceeds 750 mm in width, there shall be a passage way from either end   of   the switchboard clear to a height   of 1.8 m      

4.10 All circuits shall be clearly and indelibly labelled for identification in English and vernacular. 

4.11 Where circuits of different voltages and/or AC and DC circuits are installed on the same supports, they shall be so arranged and protected that they shall not come into   contact with each other when live. 

4.12 The neutral of each main and branch main circuit shall be provided with a suitable removable link placed in an easily accessible position, preferably on the front, for the purpose of testing.  The neutral shall not be bunched in inconvenient and inaccessible positions at the back of the board. 

5. POWER DISTRIBUTION AND MOTOR CONTROL GEAR

5.1 All equipment shall be of ironclad or steel construction � throughout, dust-tight, liberally proportioned and of adequate capacity.  In situations where the atmosphere is likely to contain explosive gases or vapours, power distribution and control gear shall be of flameproof type.

In respect of requirement for hazardous areas, reference shall also be made to rule 1.1.8 

5.2 Equipment   shall be accessible at all times. Stacks   of goods and   the like shall not impede access to any part of the equipment. 

5.3 Wiring to and from the gear shall be of the armoured cable, mineral insulated or conduit type and provision shall be made to secure the same by approved and efficient mechanical methods.  Flexible tubing shall not be accepted for general wiring.   It may be, however, used   for connections between the terminal boxes of motors and starters, switches and motors, but the length shall be restricted to maximum of 1200 mm. Rigid non-metallic (PVC) conduits may however, also be used for low or medium voltage equipment subject to the following conditions: - 

i) Conduits shall be adequately supported every 750 mm apart.

ii) For earthing, separate earthing conductors shall be run inside the conduit from end to end.

iii) Expansion joints shall be provided, where required, to    compensate   for   thermal   expansion    and contraction.

iv) Conduits shall have ISI certification and marking. 

Such non-metallic conduit shall not, however, be allowed in the following locations: -

i) In locations less than 2.5 m above working floor level unless protected against physical damage.

ii) Where ambient temperature is likely to be above 55o C at some time or other during the year.

iii) In concealed spaces of combustible construction.

iv) In locations where the atmosphere is likely to contain flammable gases or vapours.

v) No conduit shall be of size less than 12.5 mm dia. 

In respect of requirements for hazardous areas, reference shall also be made to Rule 1.1.8 

5.4 Ends of all conduits shall be bushed and glands shall be provided for armoured cables. 

5.5 All unused cable holes shall be efficiently closed. 

5.6 All current carrying parts viz bus bars, terminals, washers and clips shall be of copper, aluminium, brass or equally non-rusting materials, properly tinned at joints. 

5.7 All cables shall be provided with soldered or approved lugs or crimped joints or any other approved means for connection. 

5.8 Outgoing circuits shall be clearly marked in English and vernacular indicating the department or place or item controlled. 

5.9 All circuits shall preferably be arranged in symmetry. 

5.10 Where a distribution board or group of distribution boards are erected in a room of a building isolated from the source of supply, or at a distance from it, adequate means of control and isolation shall be provided both near the board and at the origin of supply.     

5.11 Each outgoing circuit from a switchboard (excepting fuse distribution boards) shall be separately controlled by a suitable automatic circuit breaker or linked switch and cutouts. 

NOTE: Fuses shall be throughout of HRC type irrespective of current rating of the circuit.

5.12 Detachable inspection covers shall preferably be provided to examine connections.

5.13 Woodwork shall not be permitted for mounting of, or construction of, framework of any ironclad switch, control or distribution gear. 

5.14 Motors shall not be connected to lighting distribution boards. 

5.15 A maximum of Four exhaust fans and similar appliances, may be installed on a circuit; provided, the rated output of each motor does not exceed 600 watts. 

5.16 Temporary power wiring shall not be permitted. 

5.17 Looping of conductors and T-joints in power wiring shall not be permitted. 

5.18 Overhead bus bar trunking system shall comply   with the following: -

i) steel clad and dust tight

ii) a control switch for the feeder circuit at  ground level

iii) separate plug-in box with fuses for each out-going circuit. 

The unused plug-in boxes shall be sealed properly. 

6. TRANSFORMER SUB-STATION, EXCLUDING BELL AND DRAWING-FRAME        TRANSFORMERS AND TRANSFORMERS OF SMALL CAPACITY 

6.1 INDOOR TYPES 

6.1.1 The Supply Company’s High Tension switch and metering equipment shall be housed in a separate locked enclosure, to which the Supply Company shall have access at all times. 

6.1.2 Every apparatus, such as transformer, static condenser, switchgear or oil circuit breaker having an individual  (or a cluster of such apparatus   having an aggregate) oil capacity of 2,300 litres or more shall be housed in a locked, well-ventilated Substation building of non-combustible   construction separated by a distance of not less than   6 m from all other buildings  (including DG Houses) and storage in open. 

NOTES –

1. The above provisions will not be applicable to testing or furnace or rectifier transformer(s) or other transformers, which are in integral part of specific equipment, even if oil capacity of such transformer(s) exceeds 2300 litres. 

2. If the Substation/DG House (Supplying power to fire pump) is within 6 m of   buildings/storage in   open, all door and window openings of such buildings falling within 6 m of the Substation/DG House (supplying power to fire pump) shall be protected by single fireproof   doors   and   6 mm thick wired glass in steel frame work respectively. Likewise, roof eaves, if any, of such buildings falling within 6 m of the Substation/DG House (supplying power to fire pump) shall be cut and the wall raised as a parapet.   The    above   provisions shall also apply when    a DG House is within 6 m of the Substation/DG House (supplying power to fire pump) 

3. The requirements indicated in the rule and in Note 2, however, do not apply to dry type transformers and transformers having non-flammable coolants like pyrochlor, askeryl,  sovetol  and pyronal  sulphur  hexafluoride  and having  primary  voltage not more than 33 KV,  unless  the Substation  supplies  power to fire pumps, in  which  case        compliance of the requirements is essential. 

4. Where the Substation/DG House (supplying power to fire pump) is attached to another building, the common walls shall not be less than 350 mm thick brick work or 200 mm thick RCC carried upto the roof level   with   door openings therein protected by single fire proof doors, unless the transformers are of dry type or are having non-flammable coolants listed in Note 3 and their primary voltage is not more than 33 KV. 

Notwithstanding the above, if the Substation/DG House supplies   power to fire    pumps   the same shall be segregated from the adjoining building by perfect party walls complying with the Committee's regulations and where the attached building is a storeyed structure, the roof of the Substation/ DG House  (supplying power to fire pump) shall be of RCC construction of at least 100 mm thickness. 

5. In case of high hazard  (B) occupancies, Substation(s)/DG House(s) supplying power to fire pumps shall, in addition to complying with the above provisions, be located 30 m clear of all equipment wherein flammable fluids having flash point below 65o C are   handled and/or stored. 

6.1.3 Apparatus, such as transformers, bank of static condensers, incoming high tension circuit breakers, switch and main distribution boards located within a Substation shall also be separated from all other apparatus by walls of not less than 350 mm thick brick work or 200 mm thick RCC carried at least 600 mm above the highest point of the equipment to be separated, if their individual or aggregate oil capacity is 2300 litres or more, 

Note 1 The requirements given under this rule, however, do not apply to dry type transformers, transformers having non-flammable coolants like pyrochlor, askeryl, sovetol and pyronal, sulphur  hexafluoride and having primary voltage not more than 33 kV.

Note 2 If the Substation supplies power to fire pumps, separating walls as described above will be necessary between the various items listed in the rule, irrespective of the oil contents.  The H.T. and L.T. switchgear could, however, be located in the same room. 

6.1.4 Each building or compartment housing oil-filled apparatus        containing 2300 litres or more of oil shall be provided with stoneware oil drains at least 150 mm diameter and soak pits, the latter being not less than 2.5 M. away from the Substation.  Floors shall be sloped not less than 1 in 96 towards the oil drains. The soak pits shall be of        sufficient capacity to take the whole of the oil of the equipment. 

Note  The requirements given under this Rule, however, do not apply to transformers having non-flammable coolants like Pinochle,  Askeryl,  Sovetol  and  Pyronal, Sulphur Hexafluoride  and having primary voltage not more than  33 KV. 

6.1.5 A minimum clearance of 750 mm shall preferably be provided        between the transformer or other apparatus and enclosing or separating walls. 

6.1.6 Substations shall only be used to house the intended equipment.   Storages of any kind and/or any repair work shall not be permitted therein. 

4.4.2 Suitable apparatus shall be provided in approved positions for the control and protection of the windings of transformers. 

4.4.3 Cable trenches inside Substations shall be filled with pebbles or similar non-combustible materials and/or covered with non-combustible slabs. 

4.4.4 All transformers shall have suitable isolating equipment on both high and low tension sides. 

6.1.10 All control gears shall be protected against rodents, reptiles and insects. 

6.1.11 It is essential that in all transformer houses and similar applications an efficient and distinctive indicating device be provided to show clearly whether the supply in the main incoming cables is `ON' or `OFF' for the safety of fire fighting personnel in the event of an outbreak of fire. 

6.1.12 A Sub-station or a switch station with apparatus having more than 2300 litres of oil shall not be located in the basement where proper oil draining arrangement cannot be provided. 

6.1.13 Oil filled transformers installed indoors shall not be on any floor above the ground or below the first basement. 

6.2 OUTDOOR TYPES - 

6.2.1 Transformers and equipment installed outdoor and having an        individual or aggregate oil content of 2300 litres or more shall be located in a suitably fenced and locked enclosure separated on all sides by at least 6 m from any building including the Substation with an oil soak pit.  Separating walls are necessary between the various items given in Rule 6.1.3 

Note 1 If the transformers are within 6 m of surrounding buildings, door and window openings of the surrounding building   (including Substation) within 6 m of   the transformers shall be protected by single fireproof doors and 6 mm thick-wired glasses in steel frames respectively. 

Note 2 Separating walls will not be necessary in the case of transformers having an aggregate oil capacity in excess of 2300 litres but individual oil capacity of less than 5000 litres, If the distance between transformers and between transformers and other apparatus is more than 6 m or the transformers are protected by an approved automatic high velocity water spray system. 

Note 3 Where, however, the oil capacity of the individual   trans-formers is larger than 5000   litres separating walls must be provided in all such cases unless all other equipment/ building/plant are located at a clear distance of not less than the following from such transformers –

	OIL CAPACITY OF INDIVIDUAL TRANSFORMERS
	CLEAR SEPARATING

DISTANCE

	5,000 to 10,000 litres 
	8 m

	Above 10,000 upto 20,000 litres
	10 m

	Above 20,000 upto 30,000 litres
	12.5 m

	Over 30,000 litres
	15 m




Also provision shall be made for the draining away or removal of any oil, which may leak, from the transformer tanks, receptacles or chambers containing the same. 

Note 4 For Substation feeding power to motorised fire pumps, see Note 3, 4 and 5   under rule   6.1.2   and Note 2 under rule 6.1.3. 

6.2.2 The requirements of 6.1.9, 6.1.10 and 6.1.11 shall apply to outdoor type transformer Substations also. 

6.2.3 Typical layouts and circuits of transformer Substation are indicated in Figures 1 and 2. 

7 EARTH CONNECTIONS - 

7.1 The following provisions shall apply to the connection with earth of systems at low voltage in cases where the voltage normally exceeds 125 volts and of systems at medium voltage - 

7.1.1 Neutral conductor of a 3 phase, 4-wire system and the middle conductor of a 2 phase, 3-wire system shall be earthed by not less than two   separate and distinct connections with a minimum of two different earth electrodes of such large number as may be necessary to bring the earth resistance to a satisfactory value both at the generating station and at the sub-station.  The earth electrodes so provided may be interconnected to reduce earth resistance.  It may also be earthed at one or more points along the distribution system or service line in addition to any connection with earth, which may be at the consumer's premises. 

7.1.2 In the case of a system comprising electric supply lines having concentric cables, the external conductor of such cables shall be earthed by two separate and distinct connections with earth. 

7.1.3 The connection with earth may include a link by means of which the connection may be temporarily interrupted for the purpose of testing or for locating a fault. 

7.1.4 i) In a direct current three wire system, the middle conductor shall be earthed at the   generating station only, and the current from the middle conductor to earth shall be continuously recorded by means of a recording ammeter, and if any time the current exceeds one-thousandth part of the maximum supply-current, immediate steps shall be taken to improve the insulation of the system. 

         ii) Where the middle conductor is earthed by means of a circuit breaker with a resistance connected in parallel, the resistance shall not exceed 10 ohms and on the opening of the circuit breaker, immediate steps shall be taken to improve the insulation of the system, and the circuit breaker shall be reclosed as soon as possible.                     

        iii) The resistance shall be used only as a protection for the ammeter in case of earths on the system and until such earths are removed.   Immediate steps shall be taken to locate and remove the earth. 

7.1.5 In the case of an alternating current system, there shall not be inserted in the connection with earth any impedance (other than that required solely for the operation of switch-gear or instruments), cut-out or circuit breaker, and the result of any test made to ascertain whether the current (if any) passing through the connection with earth is normal, shall be duly recorded by the supplier. 

7.1.6 In the event of an appreciable harmonic current flowing in the neutral connection so as to cause interference with communication circuits, the generator or transformer neutral shall be earthed through suitable impedance. 

7.1.7 Where the earthing lead and the earth connection are used only in connection with earthing guards erected under high or extra-high voltage over head lines where they cross a telecommunication line or a railway line, and where such lines are equipped with earth leakage relays of a type and setting approved by the Tariff Advisory Committee the resistance shall not exceed 25 ohms. 

7.1.8 The frames of all generators, stationary motors and so far practicable, portable motors, metallic parts  (not intended as conductors) of all transformers, metal casings or metallic coverings of switches, fuses and control gear and all other apparatus used for regulating or controlling energy at low, medium or high voltage shall be earthed by two   separate and distinct connections with earth   and the capacity of the earthing leads shall be in accordance with IS: 3043-1987. 

7.1.9 All  metal  casings or metallic  coverings  containing  or protecting any electric supply line of apparatus shall  be connected with earth and shall be so joined and  connected across  all junction boxes and other openings as  to  make good  mechanical  and  electrical  connections  throughout their  length.   This rule shall, however,  not  apply  to isolated  wall tubes or brackets, electrolisers, switch or fans  regulator  covers  or  other  fittings  (other  than portable   hand  lamps  and  portable  and   transportable        apparatus) where the supply is at low voltage. 

Note  (Applicable to Rule 7.1.8 and 7.1.9): However, Rule 7.1.8 and 7.1.9 will not be applicable to alternating current systems of 50 V to 1000 V in the following cases -

Exception No.1: Electric systems used exclusively to supply industrial electric furnaces for melting, refining, tempering and the like.

Exception No. 2: Separately derived systems used exclusively for rectifiers supplying only adjustable speed industrial drives. 

7.1.10 All earthing systems shall -

a) consist of equipotential bonding conductors capable of carrying the prospective earth fault current and a   group   of   pipe/rod/plate   electrodes    for  dissipating  the  current to the  general  mass  of  earth  without exceeding the allowable  temperature limits   as   per   IS:3043-1987   in   order    to maintain  all  non-current  carrying  metal   works reasonably   at  earth  potential  and   to   avoid dangerous  contact  potentials being  developed  on such metal works.

b) limit  earth resistance sufficiently low to  permit  adequate   fault  current  for  the  operation   of protective  devices in time and to  reduce  neutral shifting.                                    

c) be  mechanically  strong, withstand  corrosion  and  retain electrical continuity during the life of the installation.  

7.1.11 All earthing leads and earth connections shall be tested for electrical resistance to ensure efficient earthing before electric supply line or apparatus are energised and in addition be tested for resistance on a dry day during the dry season not less than once every twelve months.   A record of every earth test made and the result thereof shall be kept for a period of not less than two years after the day of testing which shall be available for inspection when required. (See also IS: 3043-1987). 

7.1.12 For  small  installations where an earth plate  is  not  a practical proposition, earthing may be done by  connecting the earthing conductors to water pipe, with prior  consent of  the  Tariff Advisory Committee, the  connection  being made at the point where the water main enters the building from  the  ground,  care being taken to  see  that all the joints in the water main between the ground and the  point where  the  earth connection is made are screwed  and  not        flanged.   To  ensure good contact  between  the  earthing clamp and equipment, protective paints, enamel, etc. shall be completely removed. 

7.1.13 In  no  case, shall gas, steam,  sprinkler  or  humidifier        pipes, be used for an earth connection. 

7.1.14 All earthing conductors shall be run in sight as far as possible.   The  same  care  shall  be  exercised  in  the erection  of earthing conductors as for those which  carry current for consuming and other devices. 

7.1.15 All   bonding   and   earthing   shall be    of    brass, copper or non-rusting material.  In damp situations, the bolts shall be of non-rusting material. 

7.1.16 Earthing conductors shall ordinarily be fixed to the walls and ceilings by means of wall plugs (gutties of equivalent approved type). 

7.1.17 Lightning arrestor earthing medium shall not be used for earthing any electrical gears. 

8. WIRING –

8.1 General  -

8.1.1 Conductors shall be insulated excepting where   bare conductors are specifically permitted. (See Rule 8.1.15) 

8.1.2 Conductors exposed to oils, greases, vapours, gases, fumes, liquids or other substances having a deleterious effect upon the conductor or its insulation shall be of a type approved for the purpose. 

Note 1 Cable armour, boxes, cable sheathing, cabinets, elbows, couplings, fittings, supports, and support hardware shall be of materials suitable for the environment in which they are to be installed. 

In general, areas where acids and alkali chemicals are handled and stored may present such corrosive conditions, particularly   when   wet or damp. Severe   corrosive conditions may also be present in portions of meat-packing plants, tanneries, glue houses, and some stables; installations   immediately adjacent to a seashore   and swimming pool areas; and storage cellars or rooms for hides, casings, fertilizer, salt and bulk chemicals. 

Note 2 In portions of dairies, laundries, canneries and other indoor wet locations, and in locations where walls are frequently washed or where there are surfaces of absorbent materials, such as damp paper or wood, the entire wiring system, including all boxes, fittings, conduits, and cable used therewith, shall be mounted so that there is at least air space between it and the wall or supporting surface. 

8.1.3 Conductors may be permitted to be connected in parallel        (electrically joined at the two ends to form a single conductor) only if all such conductors are of same length, same material, same cross sectional area, have same type of insulation and are terminated in the same manner. 

8.1.4 Cables of AC circuits installed in steel conduit shall always be so bunched that the cables of all phases and the neutral conductor  (if any) are contained in the same conduit. 

8.1.5 Ducts and trunking shall be constructed of metal or non-combustible   insulating   material and   shall    be securely   fixed. Where they are liable to mechanical damage, they shall be adequately protected. 

8.1.6 All removable covers of ducts or trunkings shall be securely fixed after wiring is completed. 

8.1.7 Every outlet for cables from a duct system, every joint in such a system, and every joint between such a system and another type of duct or conduit, shall be so formed that the joints are mechanically sound and that the cables drawn in are not liable to suffer abrasion. 

8.1.8 Where cables, conduits, ducts or trunkings pass through floors, walls, partitions or ceilings, the surrounding hole shall be made good with cement or similar fire-resisting material to the full thickness of the floor, wall etc and space through which fire or smoke might spread shall not be left around the cable, conduit, duct or trunking. In addition, where cables, conduits or conductors are installed in channels, ducts, trunkings or shafts which pass through floors, walls, partitions of ceilings suitable internal fire-resisting barriers shall be provided to prevent the spread of fire. 

8.1.9 Cables, metallic cable ductings or trunkings and conduits may be buried underground provided they meet the following minimum earth cover requirement –

	WIRING METHOD
	MINIMUM THICKNESS OF                                    EARTH COVER



	Rigid metal conduits 
	150 mm

	Other type of conduits
	450 mm

	Metallic ductings or
	450 mm (with concrete envelope trunkings of not less than 5 cm around the ducting or trunkings)

	Directly buried cables
	600 mm




8.1.10 Electrical services shall not be installed in the same conduit or trunking as pipes or tubes of non-electrical services e.g air, gas, oil, water etc. 

8.1.11 Only PVC sheathed armoured cables or rigid metallic conduit wiring   shall be allowed in ducts or plenums used for movement of environmental air. 

8.1.12 Where aluminium conductors are used in an electrical installation special precautionary measures detailed in Appendix `C' of these Regulations shall be followed. 

8.1.13 It is recommended that in every vertical channel or duct or        trunking containing conductors and   exceeding 3 meters in length internal barriers be provided so as to prevent the air at the top of the channel, duct or trunking from attaining excessively high temperature.

8.1.14 Flexible cables and cords -

8.1.14.1 Uses Permitted: Flexible cords and cables shall be used only for – 

a) Pendants

b) Wiring of fixtures

c) Connection of portable lamps or appliances

d) Lift cables

e) Wiring of cranes and hoists

f) Connection of stationary equipment to facilitate their frequent interchange

g) Prevention   of   the transmission of noise   or vibration.

h) Appliances where the fastening means and mechanical               connections are specifically designed to permit removal   for maintenance and repair   and   the appliances intended are identified for flexible cord connection.

i) Data processing cables.

j) Connection of moving parts. 

Uses not permitted: Unless specifically permitted as above, flexible cords and cables shall not be used -

a) As a substitute for the fixed wiring of a structure.

b) Where run through holes in walls, ceilings, or floors.

c) Where run through doorways, windows, or similar               openings

d) Where attached to building surfaces

e) Where concealed behind building walls, ceilings, or floors. 

8.1.14.2 Flexible conductors for pendants and fittings   in industrial buildings shall be composed of wires on a short lay, no wire being smaller than 0.193   mm in diameter, with a minimum of 23 strands   namely 23/0.193 mm.  Each conductor shall be insulated with rubber, and each core separately taped, braided and applied with waterproof compound.  Alternatively, each core shall be separately sheathed with PVC. 

8.1.14.3 Flexible cables and flexible cords shall not be used as fixed wiring unless contained in earthed metal or other incombustible and mechanically   strong   enclosure; provided that these requirements shall not apply to short lengths of sheathed flexible cable or flexible cord used for final connections to fixed apparatus or for connection of control gear of fluorescent lamps or discharge lamps. Non-sheathed flexible cables and flexible cords shall not be drawn into conduits or ducts.   They shall also not be run through holes in walls, ceilings or floors or through doors, windows or other similar openings; nor shall they be permitted to be concealed behind wall panelings, ceilings or floors. 

8.1.15 Bare Conductors - 

Bare conductors are permitted for LT (Low Tension) side or   drawing frame transformer circuits where   the potential difference does not exceed 12 volts.  Bare or lightly insulated conductors of extra low voltage systems shall have adequate insulators, and further protection where necessary, to ensure that they do not cause risk of fire.  Bare conductors are also allowed for cranes and hoists subject to conditions laid down elsewhere under Rule 10.6.

8.1.16 Overhead Lines and Protection from Lightning -

8.1.16.1 All overhead transmission lines, including compound lines, shall not be run above any process/storage blocks or storage in the open. 

8.1.16.2 Lightning arrestors shall be provided for lines at both ends and at supports where exposed to and liable to damage or injury from lightning.  The arrestors shall preferably be of the `Non-horn' type for low and medium tension because of possibility of damage by birds and distortion. 

8.1.16.3 Lightning   protection shall otherwise comply with IS:  2309-1989. 

8.1.17 Change-over Switch - 

Where an AC installation derives its supply from two sources, such as pilot main generator or two separate generators of private and public supply, it   is recommended that a four pole (three phase and a neutral) change-over switch be installed with arrangement for making and breaking the contact of the neutral, first when making and last when breaking the circuit.

Note  The rule shall not apply where electrical/or mechanical inter-locking system are provided. 

8.1.18 Wires and Cables - 

8.1.18.1 Marking - All   cables and wires shall bear the  `Makers'   name and grade of cable. 

8.1.18.2 The grade of cables used shall be as follows –

	250-volt grade
	Where the voltage between phase and neutral is always earthed

	650-volt grade
	Where the neutral on medium tension           supplies is not earthed.  For high tension, cables shall comply with the relevant Indian standards.


8.1.19 The paper-insulated conductors of lead covered cables shall not be brought right through the sealing box without a break.  The conductors of such cables shall be terminated in the trifurcating box and the tails of   Vulcanised India Rubber (VIR) or PVC conductors sweated by ferrules to the conductors of paper insulated cables shall be   brought through the trifurcating box. 

8.2 Conduit wiring –

8.2.1 Conduits shall be of solid-drawn and welded steel of heavy gauge screwed type. 

Note  Rigid non-metallic conduits conforming to IS: 2509-1963 may, however, be used for low and medium voltage installation excepting the locations mentioned in rule 8.2.5, subject to the following conditions -

i)     Conduits shall be adequately supported every 750 mm apart.

ii) For earthing, separate earthing conductors shall be run inside the conduit from end to end.

iii) Expansion joints shall be provided, where required, to compensate for thermal expansion and contraction.

iv) Conduits   shall have ISI   certification   and marking. 

8.2.2 Solid-drawn welded steel conduit shall be permitted under all atmospheric conditions and all occupancies subject to stipulations laid down in rule 8.2.3. 

8.2.3 In damp situations and occupancies where strong corrosive   vapours are present, occupancies   like chemical factories, bleach and dye houses and the like, conduits hot dip galvanised or treated with special rust proof paint or conduits with an additional coating of bitumen paint or with glass wool lagging with a protective covering be used. 

8.2.4 Flexible conduits shall not be used for general wiring.  It may be, however, used for connections between terminal boxes of motors and starters, switches and motors, but the length shall be restricted to a maximum of 1200 mm. 

8.2.5 Non-metallic conduits, rigid or otherwise, shall not be permitted in the following locations -

i)     Where wiring height is less than 2.5 m above working floor level, unless protected against physical damage.

ii) Where ambient temperature is likely to be above 55o C at some time or other during the year.

iii) In concealed spaces of combustible construction.

iv) Where the atmosphere   is likely to contain flammable gases or vapours. 

8.3 Cable Tray, Duct or Bus Duct Systems - 

8.3.1 All cable trays, ducts or bus ducts shall be constructed of earthed sheet metal enclosed or open troughs with hinged or removable   covers housing and protecting either electric wires or un-armoured cables or bus-bars of aluminium or copper. 

8.3.2 Such systems shall be permitted under all atmospheric           conditions and in all occupancies except in following locations -

i)     Where exposed to severe physical damage

ii) Where exposed to corrosive vapours

iii) Where atmosphere is likely to contain flammable and/or explosive vapours.

iv) Where wet processes are carried out

v) In concealed spaces. 

8.3.3 These systems shall be securely supported at intervals not exceeding 1.5 meters. 

8.3.4 Dead ends of all cable troughs or trunkings, bus ducts and cable ducts shall be closed. 

8.3.5 Extensions and branches of such systems shall be of similar construction. 

8.3.6 Cable Trays (Through partitions and walls) - 

Cable trays shall be permitted to extend transversely through partitions and walls or vertically through platforms and floors in wet or dry locations where the installations, complete with installed cables, are made in accordance with the following requirement -

While installing in hollow spaces, vertical shafts and ventilation or air-handling ducts, it shall be so made that the possible spread of fire or products of combustion will not be substantially increased.   Openings around electrical penetrations through fire resistance rated walls, partitions, floors, or ceilings shall be fire stopped using approved methods to maintain the fire-resistance rating. 

8.3.7 Non-metallic cable tray shall be permitted in corrosive areas and in areas requiring voltage isolation. 

8.3.8 Construction Specifications -

a) Strength and Rigidity: Cable trays shall have suitable strength and rigidity to provide adequate support for all contained wiring.

b) Smooth Edges: Cable trays shall not have sharp edges, burrs, or projections that may damage the insulation or jackets of the wiring.

c) Corrosion Protection: Cable trays shall be made of corrosion-resistant material or, if made of metal, shall be adequately protected against corrosion.

d) Side Rails: Cable trays shall have side rails or equivalent structural members.

e) Fittings: Cable trays shall include fittings or other suitable means for changes in direction and elevation of runs.    

f) Non-metallic Cable Trays: Non-metallic cable trays shall be made of flame-retardant material. 

8.4 Cable Trenches - 

8.4.1 Such systems may be permitted under all atmospheric conditions and in all occupancies except where exposed to corrosive, flammable or explosive vapours or gases unless the cables or conductors are specially approved for such use. 

8.4.2 Cables inside the trenches shall preferably be so mounted on insulated racks or other supports, as to be at least 75 mm above the trench bottom. 

8.4.3 The top of the trenches shall be covered with removable concrete slabs or chequered plates. 

8.4.4 It is recommended that trenches of more than 1000 cm   cross sectional area be divided by   incombustible barriers at intervals not exceeding 45 m.   The barriers shall be at least 50 mm in thickness and of the same height as of the cable trench.   The cables shall be carried through holes in the barriers, which shall be made good thereafter to prevent passage of fire beyond the barriers. 

8.4.5 The combined cross-sectional area of all conductors or cables shall not exceed 40 % of   the internal   cross sectional area of the trench. 

8.4.6 The trench shall be kept free from accumulation of water, dusts and waste materials. 

8.5 PVC Sheathed Armoured Cables -

PVC    sheathed armoured cables shall be   permitted under   all atmospheric   conditions    and   in   all occupancies. 

9. LIGHTING FITTINGS AND ACCESSORIES –

9.1 General –

9.1.1 Wiring shall be on the distribution board system with main, branch main and final sub-circuit boards fixed at convenient positions.  A typical single line schematic diagram, which is shown on Page No.46, shall be taken as reference. 

9.1.2 The system of wiring and its components shall be suitable to the conditions prevailing and subject to approval of the Committee. 

9.1.3 It is recommended that diagrams indicating the circuits be made available at site. 

9.1.4 Temporary wiring shall not be permissible. 

9.1.5 Wiring shall be run, as far as possible, along the walls and ceilings so as to be accessible and capable of inspection. 

9.1.6 Conductors which pass through window and doorframes, wood beams, walls, ceilings and floors shall   be protected by porcelain tube or conduit   according to conditions.   The tube or conduit shall extend at least 13 mm on both sides of the wall and 25 mm above           the floor and below the ceiling. 

9.1.7 All conduits end shall be bushed. 

9.1.8 Un-armoured cable wiring shall be mechanically protected for a height of 2.5 m above floor level. 

9.1.9 Flexible metallic tubing shall not be used as an earthing continuity conductor. 

9.1.10 Branch main and distribution boards shall be mounted in suitable accessible positions not higher than 2 m above floor level.  Adequate working space and freedom from danger are essential. 

9.1.11 Incoming mains shall be protected by an ironclad switch and fuses. 

9.1.12 Linked tumbler switches shall not be used for the control of circuits. 

9.1.13 Ceiling roses shall be securely fixed and shall be complete with caps. 

9.1.14 Pendants and ceiling fans shall be connected to a ceiling rose to which only one twin flexible shall be connected. 

9.1.15 Flexibles shall not be used where they are likely to swing due   to ventilation or humidifier apparatus; fixed rod or conduit protection shall be used in such cases. 

9.1.16 Flexibles and fittings shall not be allowed to vibrate. 

9.1.17 Rod pendants shall be used in industrial buildings where considerable dust and/or fluff are present, such as textile, flour, woolen, sawmills and ginning and pressing factories. 

9.1.18 Lighting fittings, fans etc shall be fixed at a distance not exceeding 250 mm from ceiling rose. 

9.1.19 Fittings for lamps in places where considerable dust or fluff is present (such as willowing, lap breaking, waste opening, mixing, blow and raising rooms in Textile Mills and in gin and press factories, flour mills, saw mills, starch mills, etc.) shall be of dust tight type, and conductors enclosed in heavy gauge screwed conduit with a suitable flange for attachment to runner or ceiling.

Note  Lighting   fitting with glass cover of   dust tight construction intended for use in atmosphere laden with     dust     shall be in accordance with IS: 4013-1967 Dust Tight Electrical Lighting Fitting with glass covers. 

9.1.20 In situations where the atmosphere is likely to contain explosive gases or vapours, the fittings shall comply with special rules for Hazardous Locations laid down elsewhere in these regulations.

Note  Classification of hazardous areas and type of electrical apparatus in hazardous areas shall be in accordance with the relevant Specifications/Code of Practice of IS such as –

	IS: 2148-1981
	Specification for Flameproof enclosures of Electrical Apparatus

	IS: 2206 (Part-I)-1984
	Flameproof electrical lighting fittings

	IS:  5572  (Part-I)-1978
	Classification of Hazardous Areas for Electrical Installations


In   respect of requirements for hazardous   areas, reference shall also be made to Rule 1.1.8. 

9.1.21 All filament lamps shall be so placed or so guarded as to prevent ignition of any combustible materials.  Any shade or guard used for this purpose shall be suitable to withstand the heat from the lamp. 

9.1.22 The base of accessories shall be vitreous material. 

Note 1 Ceiling roses of moulded materials are allowed in   all occupancies other than areas where the atmosphere is likely to contain explosive gases or vapours, wherein connection through ceiling rose, vitreous or otherwise, is prohibited.

Note 2 Moulded materials  (including Piano Type) switches are allowed in industrial buildings except in the following cases -

i) Situations where considerable dust or fluff is present   (e.g. willowing, lap breakers, waste opening, mixing, blow and raising rooms and carding and spinning processes in Textile Mills, in Ginning and Pressing Factories, Flour Mills, Saw Mills, Starch Mills etc.)

ii) Places used for hazardous trade or process  (e.g. Oil Mills, Paint and Varnish Factories etc.) and

iii) Situations where the atmosphere is likely to contain   explosive gases or vapours, wherein flameproof switches are essential. 

9.2 Wall Plugs and Sockets 

9.2.1 All wall plugs and sockets in industrial buildings, except offices shall be of metal clad 3-pin pattern, separately controlled by a switch adjacent to the wall socket.

Note  This rule shall not apply in case of wall plugs and   sockets where the capacity of the portable equipment to be connected does not exceed 250 watts. 

9.2.2 Where it is necessary to earth the metal case of a wall plug and or portable appliances, the connection shall be done by approved means. 

9.3 Fluorescent Lamp Fittings

These fittings shall be of one of the following three types -

a) General purpose type  - for use in offices and similar positions.

b) Industrial type  - for use in all   industrial applications except in places where explosive gases or vapours are present.

c) Flameproof type - for use in places where explosive gases or vapours are present.

(See Appendix-D for description of fluorescent lamp fittings)

Note 1 Where fumes or gases due to chemical action are present, the reflectors shall be of vitreous enamel.   Rayon spinning sections should have lead coated metal reflectors or equivalent.

Note 2 Where explosive vapours are present, the fittings shall comply with relevant Bureau of Indian Standard Specifications for flameproof enclosure of electrical apparatus.   Attention is also invited to special rules for hazardous locations laid   down elsewhere in these regulations. 

Classification of Hazardous Areas and   type   of electrical apparatus in hazardous areas should be in accordance with the relevant specifications/Code of Practice of IS such as –

	IS: 2148-1981
	Specification for flameproof Enclosures of Electrical Apparatus.

	IS: 2206(Part-1)-1984 
	Flameproof electric   lighting fittings.

	IS:5572(Part-1)-1978  
	Classification of Hazardous Areas of        Electrical Installations.


In   respect of requirements for hazardous   areas, reference shall also be made to Rule 1.1.8. 

9.4 Lighting Switchboard 

9.4.1 Main switches and fuses shall be iron clad.   Branch main board shall be iron clad when used on medium tension circuits. 

9.4.2 Each final sub-circuit on the distribution board shall be controlled by a single pole switch connected to the phase conductor. 

9.4.3 Each circuit from a main distributing centre except fuse distribution board shall be provided with a circuit breaker or the linked switches and cutouts. 

9.4.4 Adequate means of control in approved positions shall be provided for a distribution or group of distribution boards which is fed from a switchboard or distributing centre and within a reasonable distance therefrom, such as one or more boards erected in a room or building isolated from the source of supply. 

9.4.5 Woodwork shall not be used for the mounting of or construction of the framework for iron clad switch and distribution boards and control gear. 

9.4.6 In   respect of requirements for hazardous   areas, reference shall also be made to Rule 1.1.8. 

10. ELECTRICAL EQUIPMENTS AND APPARATUS 

10.1 X-Ray Apparatus 

10.1.1 The equipment and installation shall conform to Rule 73 of Indian Electricity Rules, 1956. 

10.1.2 All such apparatus shall be located either in independent   detached building or in   compartments segregated by 350 mm. thick brick walls with each opening protected by a fire resisting door/shutter. 

10.2 Electrolyser Apparatus 

10.2.1 Motor generator sets and/or separate generators and rectifiers together with necessary switch and control gear shall be separated by blank walls or located sufficiently away from the electrolyser.  The position of this equipment shall be subject to the approval of the Committee. 

10.2.2 The   room housing Electrolyser and all attendant equipment shall be well ventilated. 

10.2.3 Circulating pumps and electrical equipment thereof, where mounted in close proximity to electrolyser, shall be specially treated with anti-corrosive paint at frequent intervals. The electrical apparatus shall be of the totally enclosed type or of a type approved as equivalent. 

10.2.4 Windings and insulation generally shall be specially treated   to resist the corrosive effects of   the electrolytic fumes. 

10.3 Static Discharges 

10.3.1 Electrostatic charge eliminating devices shall   be provided for all high-speed machines and equipment of similar types such as paper, printing, dipping and film coating machines where static electricity may build up specially during dry seasons of the year. 

10.3.2 Belt driven equipment in hazardous areas, shall be provided with anti-static belts. 

10.4 Refrigeration Plant 

10.4.1 The lighting wiring shall be in heavy gauge screwed conduits or PVC sheathed armoured cabling with watertight fittings. 

10.4.2 Machinery and control gear shall be mounted external to the cooled chambers and shall comply with relevant sections of this code. 

10.5 Drawing Frame Transformers in Textile Mills 

The size and particulars of transformers for actuating the electrical device on drawing frames shall be as follows -

a) Capacity not to exceed 75 VA

b) Primary voltage not to exceed 250 V

c) Secondary voltage not to exceed 12 V

d) Shall be marked with their maximum output and voltage of primary and secondary circuit.

e) Shall be totally enclosed and iron clad.   An ordinary bell transformer enclosed in a separate case shall not be permissible.

f) Shall be double wound.

g) The circuit shall under ordinary conditions be run direct to the switchboard and controlled by a linked switch and cutouts as its origin and in the department in which the transformers are erected, within    a   reasonable   distance   from    them. The transformer shall be fixed at a convenient and   easily accessible position near the drawing frame and not where liable to injury.

h) The cabling shall be of the vulcanised rubber insulated or PVC insulated conductors for the secondary circuits and shall not be less than 7/0.914 mm.

i) The terminals on the transformers shall be suitably enclosed.

j) The secondary circuit of the transformer shall be protected by cutouts of approved pattern placed in an accessible position.

k) Bare overhead conductors shall be rigidly supported so as not to be liable to injury or deterioration by belting.

l) VIR/PVC insulated cable connections to the drawing frame shall have cable completely enclosed with metallic flexible tubings. 

10.6 Overhead Travelling Cranes, Hoists and Runways 

10.6.1 The controllers must be of the totally   enclosed reversing drum type. 

10.6.2 All switchgear and fuses must be completely enclosed in iron cases and an emergency switch provided at an accessible height from ground level to isolate the crane during inspection, cleaning and repairs. 

10.6.3 All wiring in connection with these machines, other than the bars, copper collector or trolley wires, must be enclosed in screwed steel conduits in accordance with the Rules and Regulations referred to above and bare collector or trolley wires must also be installed in conformity with these rules and regulations. 

10.6.4 All the electrical apparatus must be kept clean and free from dust. 

10.6.5 No joints shall be permitted in trailing cables 

10.7 Fans on Warping Frames in Textile Mills

All fans shall be of the totally enclosed type. 

10.8 Electrically driven Fire Pumps 

Reference shall be made to (a) Fire Protection Manual, (b) Rules for Automatic Sprinkler Installations and (c) Rules for water spray systems of the Committee. 

11. REQUIREMENTS OF SPECIFIC OCCUPANCIES 

11.1 Godowns 

11.1.1 Lighting and/or power wiring shall be either rigid screwed metal conduit or armoured cable. 

11.1.2 The circuit(s) inside the godown shall be controlled by a switch fuse/or MCB located outside the godown in   a convenient position. 

11.1.3 For   incandescent lamps wall brackets   shall   be eliminated and rod pendants and batten holder fittings shall be erected which shall be of a type protected against mechanical damage. For fluorescent lamps, industrial type fittings shall be used.  These fittings shall be fixed at sufficient height above the highest level of bulk or other goods, which are stored in the godowns. 

11.1.4 For   godowns storing combustible   materials, only industrial type switches or MCBs shall be used. 

11.2 Lifts 

The installation of lifts and care of electrical installation   shall   fully   comply   with   relevant provisions of IS: 60 - 80. 

11.3 Yarn Conditioning Rooms 

PVC armoured cabling may be used. Watertight fittings shall only be used.  Wiring shall be protected against damage where necessary. 

11.4 Petrol Stations 

11.4.1 Electrically operated valves shall be so designed that they can also be operated by hand. 

11.4.2 The valve or valves shall close automatically when the electric supply ceases. 

11.4.3 All fusible links in the circuit supplying the valve or valves shall be in series and on the `live' head. 

11.4.4 The circuit in which the fusible links from a path for the current to the fire valve shall be a separate final sub-circuit controlled by a switch and by a fuse of not exceeding 5A capacity, both on the `live' lead. 

11.4.5 Equipment shall be of certified  `flameproof’ type unless it is separately mounted and is away from any possible fumes. 

11.5 Hazardous Locations 

11.5.1 For the purpose of these Regulations, hazardous loca​tions shall be the locations where processes or opera​tions involving use of flammable liquids and/or gases (e.g. spray painting, baking or drying, enamelling or coating, hydrogenation in vegetable ghee factories etc.)  are carried out in a block  where  majority  of other operations do not call for flameproof equipment. 

Note  In case of process or operations involving combustible liquid(s), the presence of flammable vapour in the atmosphere may be deemed probable only if the flash point of the liquid(s) is below 93.3o C. 

Notwithstanding the above, locations where combustible/ flammable liquids having flash points above 32.2o C but not above 93.3o C are handled, shall be regarded as hazardous if (a) sprayed or (b) present in the form of mist or (c) heated to or above its flash point. 

11.5.2 Wherever   possible, the hazardous locations   where installation of flameproof electrical equipment and fittings is required, shall be located either in a detached building or in a compartment separated from the remainder of the premises atleast by blank masonry wall.

Alternately, such locations shall be demarcated by fencing, railing or boundary lines painted on floor and all electrical equipment, fittings, and accessories shall be of flameproof type within the demarcated area as also within 6 m. all round the demarcated areas. 

Notwithstanding   what is stated above, where   the processes or operations involving use of flammable liquids and/or gases are carried out in enclosed space (e.g. paint spray booths, baking or drying ovens, enamelling   or coating equipment etc.)   Flameproof equipment would be essential only in the space within 6 m horizontally of open space or door   opening of such equipment and 3 m. vertically above the roof of such equipment. 

11.5.3 Illumination of spray painting booths or similar coating or finishing equipment through glass panels is permitted provided -

a) The lighting fittings are of fixed type. 

b) Panels   shall   be so   arranged   that    normal accumulation of residue on the exposed surface of the panel will not be raised to a dangerous temperature by the lighting unit.

c) Panels shall be so installed that they may be easily cleaned.

d) Glass used for panel is either wired glass or of specially toughened type.

11.6 Cinematograph and other similar Machine Rooms (Films Projecting and Rewinding) 

11.6.1 Where general lighting of the auditorium and exits can be   controlled from within the enclosure, separate and independent means of control shall also be provided outside the enclosure and well away from it. 

11.6.2 All switches, fuses and connections thereof shall be totally enclosed and iron-clad and all electric lamps and   resistances so protected as to avoid   their possibility of coming into contact with or in close proximity of films or other combustible materials.  Resistance connected with auditorium or stage lighting shall not be located in the projection or rewinding rooms.

11.6.3 The insulating material of all electric cables including leads to lamps shall be covered with fire resisting material.

11.6.4 There shall be no unnecessary and loose electric taken as separate circuits from the source of supply and from the supply side of main fuses in general lighting circuit.  Efficient switches and fuses shall be inserted at the point where the supply is taken, and in addition; an efficient double pole switch shall be fitted in the cinematograph lamp circuit inside the enclosure. When the cinematograph lamp is working the voltage across the terminals of the double pole switch inside the enclosure shall not exceed 110 volts. 

11.6.5 Resistances shall be made entirely of incombustible material and shall be so constructed and maintained that no coil or other part shall at any time become unduly   heated.    All   resistances, with    the exception   of   a resistance for regulating purposes shall   be placed outside the enclosure   and, if reasonably practicable, outside the auditorium.  If inside the auditorium, they shall be protected by a wire    guard    or   other    efficient    means    of preventing accidental contact. 

11.6.6 The   operator   shall satisfy himself   before   the commencement of each performance that all cables, lead connections and resistances are in proper working order.  The resistance shall be inspected atleast once during each performance.  If any fault is detected, current shall be immediately switched off and shall remain switched off until the fault has been remedied. 

11.7 Charging of Accumulators in Battery Service Stations

11.7.1 Charging must only be carried on in well-ventilated situations and no sacking or naked lights shall be allowed. 

11.7.2 All wiring from the general source of supply i.e. mains, motor generated or rectifier to the charging board or panel shall comply with the Wiring Rules of the Committee. 

11.7.3 Accumulators  shall  stand  directly  on  durable  non-ignitable, non-absorbent, non-conducting material  such as  glass,  porcelain  or  glazed  earthenware.   These materials shall rest on a bench which shall be kept dry  and  be insulated from earth;  if constructed of  wood, it   shall be  of  slab  formation  and  treated   with anti-sulphuric enamel.

11.7.4 The accumulators shall be so arranged on the bench that a potential difference exceeding 12 volts shall not exist   between adjacent cells.   The   bunching   of accumulators or arranging them in circular formation is not permitted. 

11.7.5 All combustible material within a distance of 600 mm measured horizontally from, or within 2 m measured vertically above, any accumulators; shall be protected by hard asbestos sheets. 

11.7.6 The charging circuit shall be provided with double-pole switches and fuses, and where a motor generator is employed the motor shall be provided with double-pole switches and fuses, and an automatic battery cutout shall     be   placed in the generator circuit.    Any sub-circuit shall be provided with a fuse rated at not more than 7 amps, in each live conductor. 

11.7.7 Charging control panels shall be of durable non-ignitable, non-absorbent, non-conducting material, and together   with the rectifiers, transformers, and supports for resistances of lamps, should preferably be fixed to a brick or similar wall.  If, however, they are fixed to woodwork, such woodwork shall be covered with hard asbestos sheets or similar fire resisting material. 

11.7.8 If accumulators are charged through resistance coils or lamps, such resistance coils or lamps shall be at least 600 mm from the nearest accumulator. 

11.7.9 All   permanent wiring shall be securely run   and protected against mechanical injury and   efficient terminals or connections shall be supplied from which the connections to the accumulators can be made.  Rubber and PVC insulated wiring, if on insulators, shall not be run in such a position that a fire arising at any accumulator could reach it.   All conductors connecting the supply terminals to the accumulators shall have either rubber or PVC or tough compound insulation without tape or braid. 

11.7.10 If the electric supply is taken from mains having one conductor earthed, the lamps or other resistances shall be   connected   on the non-earthed lead   and   the accumulators connected direct to the earthed conductor.  Precautions shall be taken to prevent the attendants receiving a shock. 

11.7.11 Celluloid cased accumulators shall not be kept on charge at any time without an attendant. 

11.7.12 Spring jacks shall be used for the final connection to the accumulator terminals. 

11.7.13 All china or other insulators shall be kept clean and free from dust. 

11.8 High Rise Buildings 

11.8.1 The common practice of the Fire Brigade on arrival at a fire is to first switch off the electric supply to the premises   hence,  it  is  absolutely essential   that  supply  to  the fire pumping set(s) is entire​ly independent   of all  other   electrical equipment in the premises, that is even  when  the    power   throughout    the    entire  premises is  switched off, supply to the pump(s)  and  essential services shall continue to be available uninterrupted. 

11.8.2 An emergency diesel generator with automatic mains failure panel shall be installed to supply power to emergency lighting, fire lifts and fire pumps and smoke/heat detector units; if any. 

11.8.3 Cables and Cable Shafts: 

Fire resistant separation of electrical wiring, for mains current and auxiliary current is indispensable.  The cables must be laid in a separate, fire resistant shaft.   PVC cables shall have an additional sheathing or protection provided by compounds spread on after installation, because of the notorious secondary damage in case of fire.  Doors to cable shafts shall also be of fire-resistive material and ducts shall be provided with incombustible baffles, at every alternate floor. 

11.8.4 Staircase and Corridor Lighting

Staircase and corridor lights shall be supplied by `protected circuits’ i.e. sub-main circuits exclusive to the staircase and corridor lighting and restricted to routes of negligible fire risk.  Staircases shall be illuminated by a circuit direct from the switchboard, with no switches on landings.  Where a staircase has no natural   lighting, its lighting circuit shall   be independent of the corridor lighting. 

11.8.5 Lighting fixture in car parks and basements shall be of the protected type i.e. with well glasses; and the wiring shall be either drawn in heavy gauge screwed conduits or armoured cabling used. 

If more than 200 litres of oil are contained in any oil immersed electric gear, a retaining sill shall be provided around the gear or at the door

ELECTRICAL REGULATIONS

ANNEXURE – I

Typical Single Line Schematic Diagram
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ANNEXURE – II

FUNDAMENTAL REQUIREMENTS FOR SAFETY

1. WORKMANSHIP AND MATERIALS 

Good workmanship and proper materials shall be used.     

2. GENERAL 

i) Equipments, switch boards and other accessories shall have easy accessibility and clear approach  

ii) All equipment shall be constructed, installed and protected and shall be capable of being maintained, inspected and tested, so as to prevent danger so far as is reasonably practicable. 

iii) All equipment shall be suitable for the maximum power demanded by the current-using equipment when it is functioning in its intended manner.                       

iv) All electrical conductors shall be of sufficient size and current-carrying capacity for the purposes for which they are intended.

v) All conductors shall either be -

a) so  insulated and  where  necessary further effectively protected, or 

b) so placed and  safeguarded  as  to  prevent danger, so far as is  reasonably practicable.

vi) Every electrical joint and connection shall be of proper construction as   regards   conductance, insulation, mechanical strength and protection. 

3. OVERCURRENT PROTECTIVE DEVICES 

Where necessary to prevent danger, every installa​tion and every circuit thereof shall be protected against over current by devices which: - 

a) will    operate   automatically   at   values    of  current  which  are suitably related  to  the  safe current rating of the circuit, and

b) are   of  adequate  breaking  capacity  and   where appropriate, making capacity, and

c) are  suitably located and are constructed so as  to prevent  danger  from overheating,  arcing  or  the scattering  of  hot particles when they  come  into operation and to permit ready restoration of the supply without danger. 

4. PRECAUTIONS AGAINST EARTH LEAKAGE AND EARTH FAULT CURRENTS

i) Where metalwork of electrical equipment, other than current-carrying conductors, may become charged with electricity in such a manner as to cause danger: - 

a) the metalwork shall be connected with earth in such a  manner  as will cause  discharge  of  electrical energy without danger, or

b) other equally effective precautions shall be  taken to prevent danger.

ii) Every circuit shall be arranged so as to prevent the persistence of dangerous   earth   leakage currents.

iii) Where metalwork is connected with earth in accordance with Regulation 4 (i) (a), the circuits concerned shall be protected against the persistence of an earth fault current by: - 

a) the over current protective devices required by Regulation 3 (i), or 

b) a residual current device or equally effective device.

The method described in item (b) above shall be used whenever the prospective earth fault current is insufficient to cause prompt operation of the over current protective devices.

iv) Where   metalwork   of electrical   equipment   is connected with earth in accordance with Regulation 4  (i)  (a) and is accessible simultaneously with substantial exposed metal parts of other services, the latter shall be effectively connected to the main earthing terminal of the installation.   

5. PROTECTIVE DEVICES AND SWITCHES

i) A single-pole fuse, switch or circuit breaker shall be inserted in the phase conductor only.

ii) No switch or circuit breaker, excepting where linked, or fuse, shall be inserted in an earthed neutral conductor and any linked switch or linked circuit breaker inserted in an earthed neutral conductor shall be arranged to break all the related phase conductors. 

6. ISOLATION AND SWITCHING

i) Effective   means, suitably placed   for   ready operation, shall be provided so that all voltage may be cut off from every installation, from every circuit thereof and from all equipment, as may be necessary to prevent or remove danger.        

ii) Every fixed electric motor shall be provided with an efficient means of switching off, readily accessible, easily operated and so placed as to prevent danger. 

7. ACCESSIBILITY OF EQUIPMENT

Every piece of equipment, which requires operation or attention by a person, shall be so installed that adequate and safe means of access and working space are afforded for such operation or attention. 

8. PRECAUTIONS IN ADVERSE CONDITIONS

i) All equipment likely to be exposed to weather, corrosive atmospheres or other adverse conditions, shall be so constructed or protected as may be necessary to prevent danger arising from such exposure.

ii) Where flammable atmosphere is present, all equipments in surroundings shall be so constructed or protected and such other special precautions shall be taken as may be necessary to prevent danger. 

9. ADDITIONS AND ALTERATIONS TO AN INSTALLATION

No addition or alteration, temporary or permanent, shall be made to an existing installation, unless it has been ascertained that the rating and the condition of any existing equipment, including that of the supplier, which will have to carry any additional load is adequate for the altered circumstances and the earthing arrangement is also adequate. 

10. INSPECTION AND TESTING

On completion of an installation or an extension or alteration of an installation, appropriate tests and inspection shall be made to verify the requirements as per the Regulations.   The person carrying out the test and inspection or a person acting on his behalf shall be authorised by the appropriate authority. 

11. PROTECTION AGAINST OVERLOAD CURRENT

A protective device shall be provided in a circuit to break any fault current flowing in conductors of that same circuit before such current causes danger due to thermal or mechanical effects produced in those conductors or the associated connections. 

The nominal current of such a protective device may be greater than the current-carrying capacity of the conductor being protected. 

12. ISOLATION AND SWITCHING

i) GENERAL

Every circuit and final circuit shall be provided with a means of switching for interrupting the supply on load.   A group of circuits may be switched by a common device.   Additionally, such means shall be provided for every circuit or other part of the installation which it may be necessary for safety reasons to switch independently of other circuits or other parts of the installation.

ii) ISOLATION

Every  motor  circuit  shall be  provided  with  an isolating device or devices which shall  disconnect the motor and all equipment,  including  any automatic circuit-breaker used therewith.

iii) EMERGENCY SWITCHING

a) For every emergency switching device, account shall be taken of the intended use of the premises so that access to the device is not likely to be impeded in the conditions of emergency foreseen.

b) A means of emergency stopping shall be provided in every place where an electrically driven machine may give   rise to danger.  This means shall be readily   accessible and easily operated.   Where more   than one means of starting the machine is provided and danger   might be caused by unexpected restarting, means shall be provided to prevent such restarting. 

13. SELECTION AND ERECTION OF WIRING SYSTEM

SEALING OF THE WIRING SYSTEM PENETRATIONS

a) Where a wiring system passes through elements of building construction such as floors, walls, roofs, ceilings, partitions or cavity barriers, the openings remaining after passage of the wiring system shall be effectively sealed to avoid spread of fire. 

b) Where a wiring system such as conduit, cable ducting, cable trunking, busbar or busbar trunking penetrates elements of building construction having specified fire resistance, it shall be internally sealed  so  as  to  maintain  the  degree  of  fire resistance  of  the respective element as  well  as being  externally sealed to maintain  the  required fire  resistance.  A non-flame propagating wiring system having a maximum internal cross section of 710 mm   need not be internally sealed.

c) Each sealing arrangement used in accordance with the above shall comply with   the     following requirements: -  

i) it  shall  be compatible with the material  of  the wiring system with which it is in contact.  

ii) it  shall  permit thermal movement  of  the  wiring system without reduction of the sealing quality.

iii) it   shall    be  removable  without  damage   to  existing  cable   where    space  permits  future extension  to  be  made. 

14. PROXIMITY TO OTHER SERVICES

I) PROXIMITY TO ELECTRICAL SERVICES

Fire alarm system and emergency lighting shall be separated from each other.

II) PROXIMITY TO NON-ELECTRICAL SERVICES

a) Where wiring system is located in close proximity to a non-electrical service, both the following condition shall be met -

i) The wiring system shall be suitably protected against the hazards likely to arise from the presence of the other service in normal use, and

ii) Where a wiring system is routed near a service liable to cause condensation (such as water, steam or gas services), precautions shall be taken to protect the wiring system from deleterious effects.

b) Any metal sheath or armour of a cable operating at low voltage or metal conduit, duct, ducting and trunking or bare protective conductor associated with the cable which might make contact with fixed metalwork   of other services shall be   either segregated from it or bonded to it.

c) No cable shall run in a lift  (or hoist) shaft unless it forms part of the lift installation. 

15. ISOLATING DEVICES

A   semiconductor    device    shall not be used as   an isolator (disconnector). 

16. EARTHING ARRANGEMENTS

I) The   following types of earth   electrode   are recognised for the purposes of the Regulations -

a) earth rods or pipes

b) earth tapes or wires

c) earth plates

d) underground   structural  metalwork   embedded   in foundations.

II) The use, as an earth electrode, of the lead sheath or other metal covering of cable shall be subject to all of the following conditions -

a) the   sheath or covering shall be  in,    effective  contact with earth

b) the  consent  of the owner of the  cable  shall  be obtained.

III) Earthing Conductors

Neither aluminium nor a copper clad aluminium conductor shall be used for underground connection to an earth electrode.

IV) In every installation a main earthing terminal shall be provided to connect the following to the earthing conductor -

a) the circuit protective conductors, and

b) the main bonding conductors, and

c) functional earthing conductors (if required), and

d) (d) lightning  protection  system   bonding   conductor (if any). 

V) Provision shall be made, in an accessible position, for disconnecting the earthing conductor, to permit measurement of the resistance of the means of earthing when it is part of the installation.  This joint shall be such that it can be disconnected only by means of a tool, is mechanically strong and will reliably maintain electrical continuity. 

17. ACCESSORIES

A socket outlet on a wall or similar structure shall be mounted at a height above the floor or any working surface to minimise the risk of mechanical damage to the socket outlet or to an associated plug and  its  flexible  cord which  might be caused during insertion, use or  withdrawal of the plug. 

ANNEXURE – ‘A’

RECOMMENDED SYSTEMS OF WIRING FOR CIRCUITS BELOW 250 VOLTS
A-1 CONDUIT WIRING

A-1.1 This system is extremely robust and durable and is recommended   for all applications of power and lighting circuits. 

A-1.2 In certain cases, such as chemical factories, bleach and dye house and the like, where strong corrosive vapours are present, special conduits or conduits with additional coatings of bitumen paint or with glass wool lagging with a protective serving shall be used. 

A-1.3 In moist situation, a breather drainer shall be fitted at the lowest point of the run of the conduit. 

A-2 WIRING FOR HIGH TEMPERATURE AND HUMID CONDITIONS 

A-2.1 In hot and moist situation, such as loom sheds, bleaching, dyeing, sizing, boiler, engine   and turbine room, hot stenters, drying ovens and the like, specially treated asbestos covered or similar classes of wiring shall be used. 

A-2.2 Joints used in this system shall be of approved type. 

A-2.3 Exposed conductor ends shall be tinned at all points of connection. 

A-3 WOOD CASING 

This system is recommended for dry situation and shall be confined to lighting and similar circuits in voltages not exceeding 250 Volts.  Prior   approval shall be obtained for installation of this type. 

A-4 METAL-SHEATHED WIRING 

This system shall be installed with the approval of the Tariff Advisory Committee. 

A-5 TOUGH RUBBER SHEATHED WIRING

This   system   shall be used   for offices and residences    normally, but it may be used for industrial buildings with the approval of the Tariff Advisory Committee. 

A-6 CLEATED WIRING SYSTEM

A special application of this system shall be for bleaching and dyeing sections of textile mills where the wiring shall be held by porcelain bobbins secured to teak wood battens by brass screws and the whole run be inverted (upside down) to allow the rising vapour to collect and Condense on the wiring and drop off; otherwise this system shall not be used for any type of risk which is of a permanent nature. Nevertheless, it may be used as temporary measure with approval from the Tariff Advisory Committee.

A-7 SPECIAL SYSTEMS

For certain forms of modern structures, such as RCC shell type, the following methods shall be used: -

a) Catenary suspended conduit and fittings.

b) Catenary suspended special armoured wires   and fittings, and

c) The enfield grid system, with internally stressed suspension wire forming part of the cabling and anchored   at   both ends of the run and to each special light fitting. 

ANNEXURE – ‘B’

RECOMMENDED SYSTEM OF CABLING FOR CIRCUITS OVER 250 VOLTS
B-1 CABLES 

B-1.1 Conduit armoured or aluminium sheathed or any approved types of cables carefully selected for the particular application shall be used.  The conduit runs shall be done as set out in Appendix A. 

B-1.2 The sizes of cables shall be selected so as to comply with approved rules, recurrent regulations and operation temperature factors. 

B-1.3 Paper insulated lead cables, having vertical drops, shall be of the dry core type non-bleeding type of the normal type with ends effectively sealed to prevent bleeding at joints.  For avoiding induction effects and consequent heating, wiring shall be done as per approved regulations. 

B-1.4 Cables run in concrete work shall be accepted if approved standard of cement and sand are employed in the concrete. 

Note  The system employs special rubber tubing, which is inflated to give the requisite size of cable hole in the concrete in process; thereafter the concrete is poured round the tube.  When the concrete is set, the rubber tubes are deflated and withdrawn to make room for the cable, which is put through the whole.  This system is a provisional one and stands for reconsideration from time to time. 

ANNEXURE – ‘C’

USE OF ALUMINIUM CONDUCTORS IN ELECTRICAL INSTALLATIONS
C-1 Characteristic of Aluminium

Copper is normally used as an electrical conductor but in view of the import restrictions aluminium is substituted for the manufacture of electric   cables and accessories. The characteristics of aluminium as a conductor call for special precautions and the following should be taken into consideration while designing, erecting and using such electrical equipment. 

C-1.1 Due to the lower conductivity of aluminium, larger size of conductors and cables and consequently conduits and fittings are necessary than for copper for the same current carrying capacity.   Reference must be made to the appropriate standard tables for current rating etc. 

C-1.2 Aluminium surfaces, when exposed to air, forms immediately a thin film of oxide covering the whole surface and this film must be removed from the contact area of the joint to minimise voltage drop. 

C-1.3 Aluminium conductors or cables shall not as far as possible, be joined to copper conductors or cables or to terminals of copper, brass or other metal having high copper content.  Where this type of jointing is unavoidable precautions must be taken against corrosion and mechanical damage to the aluminium conductors. 

C-1.4 Aluminium is subject to creep in tension or to flow in compression at stresses much lower than those with copper and due care   must    be taken in the design of pressure connectors such as grab screws and spring washers. 

C-1.5 General Precautions 

C-1.5.1 Due care must be taken whilst "skinning" insulation from the conductors to avoid scratches and nicks which easily cause breakage. 

C-1.5.2 Liberal application of suitable inhibiting grease is necessary. 

C-1.5.3 Hot dip tin coating of contact surface is preferable in order to improve current transfer properties.
ANNEXURE – ‘D’

FLUORESCENT LAMP FITTINGS

D-1 General Purpose Type Fittings 

D-1.1 The general design of reflectors shall be of suitable type and material.  The material shall be of any suitable metal or plastic.  If plastic of a combustible nature   is    used, it shall not be in contact with any electrical conducting part. 

D-1.2 The auxiliary equipment, i.e. choke coil, power factor condenser and starting unit  (comprising thermal switch, radio suppressor condenser), shall comply with relevant Indian Standard Specifications and shall preferably be mounted on the lamp fitting itself, in a dust-tight enclosure; but if any item is mounted separately it shall be mounted on parts made of non-combustible material. 

D-1.3 The wiring connections between the equipment, i.e. chokes and    condensers, shall be in vulcanised rubber insulated flexible cabling or approved PVC insulated wiring properly clamped as necessary. 

D-1.4 The suspension shall be made by two conduits or rods or robust chains, spaced to share equally the weight of the fitting. 

D-1.5 The lamp or tube holders may be of plastic material provided these are of efficient and   approved design, and that each tube is securely held by suitable metal spring clips at each end. 

D-1.6 Earthing of the fixture shall be made with an unbroken conductor, the suspension chains  (where employed) shall not be regarded as an approved means of earthing. 

D-1.7 Fluorescent fixtures may be suspended from conduit wiring junction boxes as a means to prevent expo​sure of conductors from the fitting to the wiring in the conduit.  The connection inside the circular box shall be made to a porcelain junction base.  Plain porcelain connectors shall not be permitted in the box. 

D-2 Bombay Mill or Industrial Type Fittings 

D-2.1 Mild steel trough enamelled or painted or other robust reflectors shall be used which may have, if necessary; upward lighting slots. 

D-2.2 The auxiliary equipment i.e. choke coil, power factor condenser and starting unit  (comprising thermal switch, radio-suppressor condenser) shall comply with relevant Indian Standards and shall be mounted on   suitable    frame work in a separate detachable dust proof non-ventilated box with tight fitting covers securely fixed by machine screws and bolts to the main trough. 

D-2.3 The wiring connections between the equipment housed in the choke and condenser box shall be vulcanized rubber insulated flexible cabling or approved   PVC insulated conductors in   heavy    gauge, welded or solid drawn steel conduit, or run internally and properly clamped. 

D-2.4 Suspension shall be made by two conduits spaced to share equally the weight of the fitting.   Each conduit rod shall be provided with a spring loaded ball and socket joint ceiling plate at the top and the other end bolted to the trough. 

D-2.5 Lamp or tube holders shall be made of plastic, provided an   efficient   and approved design is employed and each tube is held with suitable metal spring clips at each end.

D-2.6 Earthing of fixture shall be made with an unbroken conductor. 

D-2.7 Fluorescent fixture may be suspended from conduit wiring junction boxes as a means to prevent exposure of conductors from the fitting to the wiring in the conduit. The connection inside the circular box shall be made to a porcelain junction base. Plain porcelain connectors shall not be permitted in the box. 

D-2.8 The chokes of all fluorescent fittings shall be mounted on incombustible material. 

D-2.9 Incoming twin twisted flexible conductor shall enter the side of the box through a dust-tight bushed hole. 

The lighting tubes and reflectors shall be kept clean    to obtain maximum efficient   lighting.  Cleaning    shall   be   carried out by competent personnel.

ANNEXURE – ‘E’

ROUNDABOUT TRUCKS AND ELECTRICAL STACKERS

E-1 Runabout Trucks 

E-1.1 All conductors shall be mechanically protected such as by conduit, where liable to injury from any cause. 

E-1.2 All switches, cutouts, control gear and other apparatus shall be waterproof iron clad. The motor shall be totally enclosed and weatherproof. 

E-1.3 The battery shall be protected by a circuit breaker, so arranged that the current can be cut-off from all apparatus, including the motor, when not in use. 

E-1.4 The case of each cell shall be of hard rubber or similar material.  The battery shall be protected by a wooden or other approved case.  Suitable provision shall be made to contain the acid of the cells in the event of leakage. 

E-1.5 The motor shall be provided with a drum controller, which shall return to the "neutral" position automatically when released or foot pedal shall be depressed to close the circuit and interlocked with the controller so that the latter shall have to be brought to neutral position before the truck can be started. 

E-1.6 Controller shall be interlocked with circuit breaker and brake. 

E-1.7 The truck, complete with battery, shall be housed in a place where no hazardous goods are stored or where hazardous processes are not being carried out, where the truck is to be stored under such conditions the batteries shall be removed from the truck. 

E-2 Electrical Stackers

E-2.1 The fixed wiring throughout the buildings and on the stackers must be enclosed in screwed steel conduits. 

E-2.2 Each wall socket must be separately switch controlled and both switch and socket must be enclosed in a watertight iron case or cases. The plug and socket must be of the metal clad 3-pin type, the third pin being for earthing purposes. 

E-2.3 Inter-locked plugs and switches may be used provided that they comply with Rule (b) above. 

E-2.4 The whole of the screwed steel conduit together with the cases of all switches, fuses and sockets must be electrically continuous and efficiently earthed. All conduits must be screwed into the cases of switches, fuse, sockets and all other fittings and appliances. 

E-2.5 The flexible cable connection to the stacker must be made with approved type tough rubber compound or PVC sheathed trailing cable.  The sheathing must have some additional mechanical protection such as hard cord braiding.  The trailing cable must contain an earthing core to which all iron cased apparatus on the stacked and its frame are to be connected and earthed through the plug. 

ANNEXURE – ‘E’

BIS CODES

F-1 GENERAL APPLICATIONS 

For guidance of good practice of electrical installations the latest edition of the following specifications of Bureau of Indian Standards may be referred –

	1. IS: 732 - 1989
	Code of Practice for Electrical Wiring Installation 

	2. IS: 900 - 1972
	Code of practice for Installation and Maintenance of Induction Motors

	3. IS: 1777 - 1978
	Industrial    Luminaire   with    metal reflectors.

	4. IS: 1860 -1980
	Code of Practice for Installation and Maintenance of Electric Passenger and Goods Lifts.

	5. IS: 1866 - 1983
	Code of Practice for Maintenance of Insulating Oil.

	6. IS: 10028 – 1985 (Part 1. 2 & 3) 
	Code of   Practice for Selection, Installation   and   Maintenance    of Transformers.

	7. IS: 2309 - 1989
	Code of Practice for Protection of Building and Allied Structures against lightning. 

	8. IS: 2675 - 1983
	Enclosed distribution fuses boards and cut outs for voltage not exceeding (1000V).

	9. IS: 3043 - 1987 
	Code of Practice for Earthing.

	10. IS: 4013 - 1967
	Dust tight Electrical Fitting. 

	11. IS: 4591 - 1980
	Code of Practice for   installation, operation and maintenance of electric passenger and goods lifts.

	12. IS: 6665 - 1972
	Code   of   Practice   for   Industrial Lightning.

	13. IS: 7689 - 1989 
	Guide   for control for   undesirable static electricity. 

	14. IS: 8623 - 1993   (Part I & II)
	Factory Built Assemblies of Switchgear and Control Gear for Voltages upto and including 1000 V AC and 1200 V DC.

	15. IS: 9537 - 1980 (Part 1,2,3 &4) 
	Conduits for Electrical Installations

	16. IS: 10118 - 1982 (Part 1,2,3 &4)
	Code   of   Practice    for Selection, Installation and Maintenance of Switch Gear and Control Gear

	17. IS: 10028 - 1985  (Part 1,2 & 3)
	Code   of   Practice   for Selection, Installation   and   Maintenance    of Transformers.

	18. IS: 12729 - 1988 
	General requirements for switch gear and control gear for voltages exceeding1000 V. 

	19. IS: 13032 - 1991
	Miniature circuit breaker boards for voltage 1000 volt AC

	20. IS: 13118 - 1991
	General   requirements   for    circuit breakers for voltages above 1000V.

	21. SP: 30 - 1984
	National Electric Code




F-2 ELECTRICAL APPARATUS FOR EXPLOSIVE ATMOSPHERE 

	22. IS: 2148  - 1981
	Flame proof enclosures for electrical apparatus.(Flame proof Ex. ‘d’)

	23. IS: 2206 - 1984
	Flame proof electric lighting fittings -

	Part 1 
	Well glass and bulk head types

	Part 2 
	Fittings using glass tubes

	Part 3 
	Portable flame proof hand lamps

	24. IS: 5571 - 1979
	Guide for selection of electrical equipment for hazardous areas (First Revision).

	25. IS: 5572 (Part 1)-1978
	Classification   of   hazardous   areas (other than mines) for Electrical Installation Part 1. Areas   having      flammable gases and vapours.

	26. IS: 5780 - 1980 
	Intrinsically safe electrical apparatus and circuits. (Intrinsic Safety Ex. ‘i’).

	27. IS: 6539 - 1972
	Intrinsically safe magneto telephones for use in hazardous atmosphere. 

	28. IS: 7389 - 1976 (Part I)
	Pressurised enclosures of electrical equipment for use in hazardous areas (Ex. ‘p’) (Reaffirmed in 1982).

	29. IS: 7693 - 1975
	Oil immersed electrical apparatus for use in explosive atmospheres. (Ex. ‘o’).

	30. IS: 7724 - 1975 
	Sand filled protection of electrical equipment   for   use   in    explosive atmospheres.  (Ex. ‘q’)

	31. IS: 8240 - 1976
	Guide for electrical equipment   for explosive atmosphere.

	32. IS: 8289 - 1976
	Electrical   equipment with type   of protection `n'. (Non-incendive Ex. ‘n’). 

	33. IS: 9570 - 1980
	Classification of flammable gases or vapours with air according to their maximum experimental safe gaps and minimum igniting currents. 

	34. IS: 11005 - 1984 
	Dust tight ignition proof enclosures for electrical equipment. 

	35. IS: 11064 - 1984
	Guide for construction and use of rooms or buildings protected by pressurisation   for installation of electrical apparatus for explosive gas atmosphere

	36. IS: 13346 - 1992
	General requirements for   electrical apparatus for explosive gas atmospheres. 

	37. IS: 13408 - 1992 (Part I)
	Code   of   practice   for   selection, installation    & maintenance     of electrical   apparatus   for   use in potentially    explosive    atmospheres  (other than mining application   or explosive processing & manufacture) General recommendations.
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FIGURES
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