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Note:This is General specifications of items and materials,if any
conflict with BOQ, Work will be carried out as per the BOQ only.

Specifications for Electrical Works in Government Building
Subject other General condition of Contract in force(1986)General

For Item No 115 to 170: -

1. WiringsRule:

The installation generally shall be carried out in conformity with relevant Indian
standard. Specification of and codeof practices prevalent, Indian Electricity Rules, 1956 and
Indian Electricity Act. 1910 as amended from time to time.

2, Definition:

The definition of terms shall be in accordance with Indian standard code of Practice
for Electrical wiring installation 1S-732-1982 except for the definition of point in case of
internal Electrical Installation. For definition of point wiring and measurement of Electrical
works 1S-5908-1970 shall be referred to.

3. Voltage andFrequencyofsupply:

Allcurrent consuming devicesshallbe suitableforfrequencyof 50C/sand systemsof
voltage manual for unless otherwise specified.
4. Layoutofwiringandits description:

(I) the wiring shall be carried out as per schedule "Power" wiring must be in screwed
conduit and shall be kept separate and distinct from lighting wiring. All wiring must be done
on the distribution system with main and branch distribution boards at convenient centersand
without isolated fuses. All conductors shall be run as far aspossible along the walls and
ceiling as to be easily accessible and capable of being thoroughly inspected. The balancing
of circus will be arranged beforehand by the Ex. Engineer Electrical Division.

(i) Within one month of the taking over the installation, the contractor shall supply to
the Ex. Engineer Elect. Division a complete set of wiring diagrams of the same on drawingsto
be supplied when available by the Executive Engineer Electrical Division and to the
satisfaction of the Ex. Engineer, Elect. Dept. and these wiring pains shall be "Drawings"within
the meaning of the term as used in the General conditions of contract.

5. Conductors:

All conductors unless otherwise specified shall not be less than 1.5 sq. mm. for point
wiring and 2.5 sq. mmformains conductorsforpowerand lighting circuitsshallbeadequate size
to carry thedesignedcircuit load withoutexceedingthepermissiblethermal limitsforthe
installation, and such sizes will be stipulated in specifications and or drawings.

6. Cables:
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AllcablesshallconformtorelevantindianStandards.
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Conductors of all cables except the flexible cable shall be of aluminum. The smallest
aluminum conductorfor the final circuit shall have nominal cross sectional area of not
less than 1.5 sq. mm. The minimum size of the aluminumconductorsforpowerwiring
shall be 4 sq. mm.

Conductors of flexible cables shall be of copper the minimum cross sectional area of
such a cables shall be 14.0193 mm. the Flexible cable shall have uniform and
adequate insulation.

Unless the flexible cables and conductors are protected by amount or though rubber
of PVC Sheath, theses shall not be used in workshops and other places where they
are liable to mechanical damage.

Core flexible cables shall be used for connecting single phase Appliances or phase,

natural & earth connections.

FallofPotential:

The Crosssectionalareaof allconductorsinsidebuildingsshallbe soproportioned to their
lengthsthatthedrop in voltagebetween mainfusesandthefarthestpointorany lamp shall
not exceed three percent of the voltage of the consumer's with all the consuming
devices in use.

If the Cable Size is increased to avoid the voltage drop in circuit current rating of the
cable shall be more than that for which circuit is designed. In each circuit or subcircuit
or sub circuit every cable shall have current higher than the full load current.
Ratingsoflampsandfanssocketoutlets:Pointsandexhaustfans

Incandescent lamps installed in residential and non-residential building shall be rated
at 60 watts & 100 watts respectively.

Table fans and ceiling fans shall be rated at 60 watts, exhaust fan shall be rated at
100 watts and 1000 watts respectively for the purpose of load assessment unless
actual values of the load are, know or specified.

Tests:

Beforetheinstallationiscommissionedfollowingtestsshallbecarriedout.

(1) InsulationResistanceTest.

(2) Polarity TestsofSwitches

(3) Earthcontinuitytests

(4) EarthelectrodesResistance test.

The insulation Resistance shall be measured between earth and the whole system of
conductors or any section thereof with all fuses in place and all switches close, and
except in earthed concentric wiring all lamps in position or both poles of
installationotherwiseelectricallyconnectedtogether.Adirectcurrentpressureofnot  less

than the twice working pressure provided that it need not exceed. 500 volts for
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medium voltage circuits where the supply is derived from three wire D.D or a ploy
phase A.C. system, the neutral pole of which is connected to earth either direct or
through added resistance, the workingpressure shall be deemed tobe that which is
maintained between the phase conductor and the neutral.
The insulation sentence shall also be measured between all conductors to one pole
or phase conductor of the supply and all the conductors connected to the neutral or to
the order pole or phase conductors of the supply with all lamps in position and
switchesin"OFF"positionanditsvalueshallbelessthanspecifiedinsub-clause
9.2.13
The insulation resistance in Mega-ohms measured as above shall not be less than 50
mega ohms divided by the number if outlet or when PVC insulated cables are used
for wiring 12.5 mega ohms divided by number of outlets.
Where a whole installation is being tested a lower value than that given by the
formula subject to a minimum of 1 mega ohm is acceptable.
A preliminary and similar test may be made before lamps, act. are installed and in this
event the insulation resistance to earth should be not less than 100 mega ohms
divided bythe numberof outlet or when PVCinsulated cablesare usedforwiring 25
mega ohms divided by number of outlets.
The term "Outlet" includes every switch except that a switch except that a switch
combined with a socket outlet appliance or lighting, fitting is regarded as one outlet.
Control rheostat heating and electric sign may, if required, be dis-connected from the
circuit during the test, but in that event the insulation resistance between the case or
frame work, and all live parts of each rheostat, appliance and sign, shall be not less
than that specified in the relevant Indian Standard Specification or where there is no
such specification shall be not less than half a mega ohm.
PolarityTest:
In a two wire installation a test shall be made to verify that all switches in everycircuits
have been fitted in the same conductor throughout& such conductor shall be labeled
or marked for connectionTo the phase conductor or to the non-earthed conductor of
the supply is fitted in a conductor which is labeled or marked for connection to one of
the phase conductor of the supply.
In a three wire or a four wire installation a test shall be made to verify that every non-
linked single pole switch is fitted in a conductor which is labeled or marked for

connection to one of the phase conductor of the supply.
The installation shall be connected to the supply for testing. The terminate of all
switches shall be tested by a teat lamp one lead of which is connected to the earth.

Glowing of test lamp to us full brilliance when the switch is in on position irrespective
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10.

11.

of appliance in position or not shall indicate that the switch is connected to the right

polarity.

EarthContinuityTest:

The earth continuity conductor including metal conduits and metallic envelops of
cables in all cases shall be tested for electric continuity and the electrical resistanceof
the samealong with the earthling leadbut excluding anyadded resistance orearth
leakage circuit breaker measured form the connection with the earth electrode to any
point in the earth continuity conductor in the completed installation shall not exceed

one ohm.

EarthElectrodeResistance Test:

Earth electrode Resistance test may be carried out by mugger Earth Testers
containing a direct reading ohmmeter, a hand driven generator and auxiliary
electrodes.

On completion of an electric installation (addition and alteration) a certificate shall be
furnished by the contractor countersigned by the certified Supervisor under whose
direction supervision the installation was carried out. This certificate shall be in the
prescribed form as given in Appendix-B in addition to the test certificate required by

Local Electrical Supply Authorities.

Jointandlooping back:

Unless with the sanction of Ex. Engineer, Electrical Divisions all joints in conductor
shall be meansof approved mechanical connectors in suitable and approved junction
boxes but looping back system shall be preferable. in wiring unless otherwise
specified phase and live conduct shall be looped at the switch box where a neutral
conductor can be looped form light, fan or socked in non-residential buildings neutral
and earth continuity wire shall be brought to each of 'the switch boards should be of
adequate size to accommodate at least one number of 5 Amps, socket outlet and

control switch in future.

Switches:

MainSwitchgears,SwitchBoardandtheir location:

Allmain switches(otherhart loss of iron clad pattern)carrying current of 10Amp. And

above shall be twitted for back connections and shall be suitable protected.
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AH switches and circuit breakers shall be constructed in accordance with the |.S.
4237-1967. General requirement for switchgear and control gear for voltage not
exceeding 1000 volts and other relevant |.S. provided also that spring shall be either
of phosphor bronze or if steel shall be copper or Nickel plated and that handle shall

the so fastened that they do not tend to unscrew 01 become boss.

All main switches shall be either of metal cad enclosed pattern of any insulated

enclosed pattern whichshall befixedat closeproximity to thepointof entryof supply.

Switch boards shall net be erected above gas, stoves, or within 2.5 mm of any
washing unit in the washing roomsof laundriesorin the bath rooms, lavatories, toilets

or kitchens.

Switch boards, if unavoidably fixed in places likely to be exposed to weather, to dripor
to abnormal moose temperature the outlet casing shall be weather proof and shall be
provided with glands or bushing of adopted to receive screwed" conduit according to
the manner in which cables are run P/C and double flanged bushes shall be fittedin

the holes of the switches for entry and exit of wires.

A Switch board net he installed so that its bottom is within 1.25 mm above the floor
unless the front of the switch board completely enclosedby a door or the switch board
is located in a position to which only authorized persons have access.

Switch boards shall be recessed in the wall if so specified in the schedule of work orin
thespecial specification. Thefrontshallbefitted withhingedpanelof other suitable
materialsuchas Bakelite inwoodframewithlockingarrangement,thebutssurfaceof door
being flush with the walls. Ample room shall be provided at the back for connections

and at the front between the switchgear mountings and the door.

Equipment’s which are on the front of a switch board shall be so arranged that
inadvertently personal contact with live parts in unlikely during the manipulation of

switchgears. Changing of fuses or like operations.

No holes other than the holes by means of which the panel is fixed shall be drilled

closer than 1.3 from any edge of the panel.
The various live parts, unless they are effectively screened by substantial barriers of
non-hydroscopic, nomiammbale insulating material, shall be so spaced that space

shall not be maintained between such parts and earth.
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12.

13.

The arrangement of gear shall be such that theyshall be readily accessible and their

connections to all instruments and apparatus shall also be traceable.

In every case in which switches and fuses are fitted on the same pile, these fuses
shallbe so arranged that the fuses are not alive when their respective switchesare in

the off position.

No fuses other than fuses in instrument circuit shall be fixed on the backof or behind

a switch board panel of frame.

All the metal switchgears and switch boards shall be painted, prior to erection with
one coat of antirust primer, After erection they shall be painted with two coats of

approved enamel or aluminum paint as required on all sides wherever accessible.

All switch boards connected to medium voltage and above shall be provided with
"Danger Notice Plate" conforming to relevant Indian Standards.
ControlatPointofCommencementofSupply:

Thereshallbealinkedman switchgear withfuse oneachliveconductorofthe supply mains
at the point of entry. The wiring throughout the installation shall be such that there is
no break in the natural shall also be distinctly marked. In this connections Rule 32(2)
of the Indian Electricity Rules, 1966 (See Appendix-A_ shall also be referred.

The main switchgear shall be situated as near as practicable to be termination of
services line and shall be easily accessible without the use of any external aid.

On the main switchgear, where the conductor of a two wire system or any earthier
neutral conductor of a multi wise system or a conductor which is to be connected
thereto, an indication of a permanent nature shall be provided to identify earthier
neutral conductor. In this connection Rule 32(1) of Indian Electricity Rules, 1956 (see
appendix 'A') shall be referred.

SwitchBoard&DistributionBoards:

| Metal clad switch gear shall preferably be mounted on any of the following types of
Board.

HingedtypeMetalBoard:

There shall consist of a box made of sheet metalnot less than 2 mm thick and shall be
provided with a hinged cover to enable the board to swing openforexamination of the
wiring at the back. The joints shall be welded. A teak wood board, thoroughly

protected both inside and outside with good insulating varnish conforming tolS: 347-
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1952 specificationforvarnish sheiacforGeneralpurpose and of not lessthan6.5 mm
thickness shall be provided at the back for attachment of incoming and outgoing
cables. There shall be a clear distance of not less than 2.9 cm between the teakwood
board and the cover, the distance being increased for larger boards in orderthat on
closing of the cover, the insulation of the cables in not subjected to damage and no
shoat length of cables is subjected to excessive twisting or bendingin any case.The
board shallbe securityfixed to thewallbymeansof ragbolts, plugsorwee den Gut ties
and shall be provided with a locking arrangement and an earthing stud.
Allwirespassingthrough the metalboard shallbebunched. Alternatively,hinged type
metal boards shall be made of sheet covering mounted on channel or angle iron

frame.

NOTE:Suchtypeofboardsareparticularlysuitableforsmallswitch-boardsformounting metal-clad

switchgear connected to supply at low voltages.

FixedtypeMetalBoards:

These shall consist of an angle or Channel of iron frame fixed on the wall or on floor
and supported on the wall at the top if necessary. There shall be a clear distance of
onemetreinfrontofthe  switchboard.Ifthereareattachmentsofbaseconnectionsat the

back of the switch board Rules 51(1)c) of Indian Electricity Rules, 1956 shallapply

NOTE:Suchtypeofboardsareparticularlysuitableforlargeswitchboardformountinglarge Number

of switchgears or higher capacity metal clad switchgears of both.

TeakwoodBoards:

For small installation connected to a single phase 230 volts supply teak wood boards
may be caused as main boards or sub-boards. These shall be of seasoned teak or
other durable wood with solid back impregnated with varnish of approved quality with

all joints dovetailed.

In large size medium voltage installations, before proceeding with the actual
construction of the boards proper drawing showing the detailed dimensions and
design including the disposition of the mounting a which shall be symmetrically and
neatly arranged for arriving at the overran dimensions shall be prepare and approved

by the engineer-in-charge.

RecessingofBoards:
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d)

o))

Where so specifiedthe switchboards shallbe recessed inthe wall. Thefrontshall be
fitted withahingedpanelof teakwoodorothersuitable materials, suchasbakelite, or with
unbreakable glassdoors in teak wood frame with locking arrangement, the other
surface off the doors being flush with the walls, ample room shall be provided at the

back for connection and at the front between the switchgear mountings.

ArrangementofApparatus:

Equipment which is on the front of a switch board shall be so arranged that
inadvertently personal contract with live parts is unlikely during the manipulation of
switches, changing of fuses or like operation.

No apparatusshallprojectbeyond anyedge of panel. Nofuse bodyshallbe mounted
within 2.5 cm ofany edge of the panel and no hole other than holes by means of
which the panel is fixed shall be drilled closer than 1.3 cms from any edge of the
panel.

The various live parts unless they are effectively screened by substantial barriers of
non-hydroscopic, non-inflammable insulating material, shall be so spaced that an are
cannot maintain between such parts and earth.

The arrangement of the gear shall be such that they shall be readily accessible and
their connections to all instruments and apparatus shall be so spaced that an are
cannot maintain between such parts and earth.

The arrangement of the gear shall be such that they shall be readily accessible and
their connection to all instruments and apparatus shall also be easily traceable.

In every case in which switches and fuses are fitted on the same pole, these fuses
shallbe so arranged that the fusesare not alive when their respective switchesare in
the 'OFF' position.

No fuses other than fuses instrument circuit shall be fixed on the back of or behind a

switchboard panel or flame.

Markingof Apparatus:
Where a boards is connected to voltage higher than 250 volts, all the apparatus
mounted on it shall be marked in the following colours to which the apparatus or its

different terminal may have been connected.

AlternatingCurrent DirectCurrent
Three-phase-red Threewiresystem-2otherwise
Yellow&blue Positivered&negativeblue
Natural-black Natural-black
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Where fuse-wire three phase wiring is done, the neutral shall be in one color and the

other three wires in another color

Whereaboardhasmorethanoneswitchshallbemarkedtoindicatewhichsectionof the
installation it controls)

Allmarkingsrequiredundertheruleshallbeclearpermanent.

Main&BranchDistributionBoard:

Main and branch distribution boards shall be any type mentioned in 13.1, 13.8.1.Main

and branch distribution boards shall be of any type mentioned in 13.1

Main distribution boards shall be provided with a switch or air circuit breaker on each
pole of each circuit, a fuse on the phase or live conductorand a link on the neutral or

earthed conductor of each circuit. The switches shall always be linked.

BranchDistributionBoard:

Branch distribution boards shall be provided with a fuse of a miniature circuit
breaker of both the (adequate rating-setting chosen on the live conductor of each
circuit and the earthed neutral conductor shall be connected to a common line and be
capable of being disconnected individuallyfortestingpurposes. At leastone spare

circuit of the same capacity shall be provided on each branch distribution board.

In residential installations, lights and fans may be wired on a common circuit
such sub circuit shall not have [more than total after points of lights, fans and socket
outlets/The load of such circuits shall be restricted to 800 watts. Ill a separate of a
circuit is provided the number of fans in the circuit shall not exceed ten. Power sub-
circuits shall be designed according to the load but in no case shall there be more

than two outlets on each sub-circuits

In industrial an other similar installations requiring the use of group control of
switching operation, circuits, for (socket outlets may be kept separate fromfans f<v>n
lights. Normally fans and lights may be wired on a common circuit, however, if need is
let separate circuits may be provided for the two. The road on any law voltage sub
circuit shall not (exceed 3000 Watts.) In case of new installation, all circuits and sub-
circuits shall be designed by making provision of 20 (percent increase in load due to

any future modification.
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Powersub-circuitsshallbedesignedaccordingtothe load but inno case shallthere be more than

four outlets in each sub-circuits

InstallationofDistributionBoards:
The distribution fuse-boards shall be located as near as possible to the center of the

load they are intended to control.

These shall be fixed on suitable stanchion or wall and shall be accessible for

replacement of fuses.

These shall be of either metal-clad type, or damp situations, they shall be of the
weather proof type and if instated where exposed to explosive dust, vapor or gas, they shall

be of lame proof type

Where two ormoredistributionfuse boardsfeed low voltage these distribution boards
shall be

(1) Fixednot lessthan2 mmapartor

(2) Arranged so that it is not possible to open two at a time, namely they are interlocked
and themetal caseis markedDanger415 voltsor(3) installed ina roomof enclosure
accessible to only authorized person.

All distribution boards shall be marked lighting, power as the case may be and also
marked with the voltage and number of phases of the supply Each shall be provided with a
circuits list giving details of each circuit which it controls and the current rating of the circuit
and size of fuse element.

Triple pole distribution boards shall not be generally used for final circuit distribution
unlessspecificationapproval of Engineer-in-chargeisobtainedinspecialcaseswhereuseof Triple

pole distribution boards are inevitable they shall be of H.R.C. fuse type only.
WiringandDistributionBoard:

In wiring a branch board, total load of the consuming devices shall be divided
as far as possible, evenly between the numbers of ways of the boards leaving the spare
circuit for future extension.

All connections between pieces of apparatus or between apparatus and
terminal son a board shall be neatly arranged in a definite sequence following the

arrangement of the apparatus mounted thereon, avoiding unnecessary crossing.
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Cablesshallbeconnectedtoaterminalonlybysolderedorweldedorcrimped lugs
using suitable sleeve, lugs or ferrules unless the terminal is such a form that it ispossible to

securely clamp them without the cutting away of cable strands.

Allbareconductorshallbe rigidlyfixed in such amannerthata clearanceof at least
2.5 cms. is maintained between conductor of opposite polarity or phase and between the

conductors anymaterial other than insulating material.

If required a pilot lamp shall be fixed and connected through on independent

single-pole switch and fuse to the bus-bars of the board.

In a hingedtype board, the incomingand outgoingcables shallbefixedat one or
more points according to the number of cables on the back of the board leaving suitable
space in between cables and shall also, if possible be fixed at the corresponding points on
the switch board panel. The cables between these points shall be arranged to form a "U" or
"S" shaped loop which shall be of such length as to allow the switchboard pannel to swing

through an angle of not less then 90

14. CapacityofCircuits:

Lightsandfansmaybe issued ona common circuitsand such a circuit shall not have
more than a total of ten points of lights, fan and socket outlets or a load of 800 watts
whichever is less. The power circuits shall be designed with a maximum of two outlets per
circuits generally when load is not known or specified. In non-residential buildings at
important District centreshoweveroneoutletpercircuit maybepreferred. Thecircuit shallbe
designed based on the loading of the circuit where not specified the load shall be taken as 1
kw peroutlet, where the load is more than 1 kw it should be controlled by a isolator switch or

miniature circuit breeder.

15. PassingThroughwallsandfloors:

Where conductors pass through walls one of the following methods shall be
employed. Care shall be taken to see that wires pass very freely through protective pipe of
box and that the wires pass through in a straight line without any twist of cross in wires, on
other ends of such holes.

(a) Ateakwoodboxextending throughthe wholethicknessof thewallshall beburied in the
wall and casings or conductors shall be carried so as to allow 1.3 cms air space on three

sides, of the casing conductor.
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(b) The conductor shall be caned either in a rigid steel conduit conforming to *IS :
1653-1964 specification for Rigid Steel conduits of Electrical wiring (Revised) or a rigid non -
metallicconduit conformingto *IS: 2609-1963specificationof Rigid Non-Metallicconduitsfor
Electricallnstallations, or in a porcelain tube of such size which permitseasydrawing in. The

end of conduit shall be neatly bushed with porcelain, wood or other approved material.

(c) Insulated conductors while passing through floors shall be protected form
mechanical injury by means of rigid steel conduit (see *IS 1653-1964) to a height not less
than 1.5 mm above the floors and flush with the ceiling below. This steel conduit shall be

earthed and securely bushed.

Where a was tube passed outside a building so as to be exposed to weather theouter

end shall be belt mounted and turned downwards and portly bushed on the open end.

16. Fixing toWallsand Ceilings:Plugs for ordinary walls or ceilings shall be of while
seasoned teak or other approved hardwood not less than 5 cm long 2.5 c.m. square on his
innerend and 2 c.m. square on the outerend. They shallbe cemented into walls to within 7.5
mm of the surface, the remaining being finished according to the nature of the surface with

plaster of lime punning.

Whereowingtoirregular crossingor other reasons thepluggingof thewallsor ceiling with
wood plugs presents difficulties, the weed casing weed pattern, metal conduit or clear
(as the case may be) shall be attached to the wall or ceiling in an approved manner in
the case of new building wherever possible teak wood plugs shall befixed in the walls

before they are plastered.

To achieve neatness, plugging ofwalls or ceiling may be done by an approved typeof

asbestos metallic or a fiber fixing plug.

17. BranchSwitches:
Where the supply is derived from a three-wire of four-wire source, and distribution is
done on the two wire system all branch switches shall be placed in the outer or live
conductor of the circuit and no single-phase switch of use shall be inserted in the
middle wire, earth or earthed natural conductor of the circuit. Single pole switches
(Otherthanformultiple control)Carryingnot morethan 15amperesanybeof tumbler type

which shall be 'ON' when the handle known is down.

18. Fittings:
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19.

Where conductors are required to be threaded through tubes or channels formed in
the metal work of fittings Liiofor must be free form sharp angles or projecting edges
and such size that will enable them to be wired with the conductors used for the final
sib-circuits without removing the boarding taping or outer covering as far as possible
all tubes and channels should be of sufficient size of permit 'Looping bank' of wires
cables and flexible cords other than those designed for high temperature shall not be
used for wiring fittings except for portable fit limits. All fittings must have not less than
a half inch male nipple Fittings and lamp holders for gas filled lamps shall be

adequately ventilated.

Where light fitting is supported by one or more flexible cords the maximum weight to

which the twi flexible cords may be subjected shall be as follows.

Nominalcross No. &Dia in Max.Permissible
Sectional mmofwires. Weight
Areacordmm?2

0.5 16/0.2 1.7

0.75 24/0.2 2.6

1.0 32/0.2 3.5

25 48/0.2 5.3

35 80/0.2 8.8

4 128/0.2 14.0

No inflammable shade shall form a part of light fitting unless such shade is well
protected against all risks or fire. Celluloid shade or light fitting shall not be usedunder

any circumstances.

Fittingof wire:
The use of fitting wire shall be restricted to the internal wiring and the lighting fittings.
Where fitting wire is used for wiring, for the sub-circuit loads shall be terminated in a

ceiling zone or connector from which they shall be carried into the fittings.

LampHolders:

Lampholdersfor use on brackets and the like shall be in accordance with *IS :1258-
1967 specification for Boy onet lamp holders and all those for use flexible pendants
shall be provided with cord grips. All lamp holders shall be provided with shade
carriers. Where centre contact Edison screw lamp holders are used, the outer or
screw contacts shall be connected to the middle wire, the natural and the earthed

conductor of the circuit.
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20.

21.

22.

OutdoorLamps:

Externaland road lampsshall have weatherproof fittingsof approved design so as to
effectivelypreventtheadmissionof moisture.Aninsulatingdistancepieceof moisture proof
materials shall be inserted in the fittings. Flexible cord and cord grip lamp holders
shall pot be used where exposed to whether in veranda’s and similarexposed

situations where pendants are used, they shall be of fixed rod type

Lamps:

All incandescent lamps, unless otherwise required an suitable protected, shall be
hinge at a height of not less than 2.5 m above the floor level. They shall be in
accordance with IS : 418 : 1957 specification for Tongsten Filament General Service
electric lamps

Fans,RegulatorsandClamps

Ceilingfans:

Ceilingfansincluding their suspension shall conform to *IS 374-1960 specificationfor

electric ceiling fans and regulators (Revised) & to the following requirements

Aliceilingfans shallbe wiredto ceiling rousesorto specialconnectorboxes to which fans
rod wires shall be connected and suspended from books or shackles with insulators
between rod wires shall be connected and suspended from hooks or shackles with
insulators between hooks and suspension rods. There shall be no joint in the
suspension rod. but if joints be avoidable then such joints shall be screwed to special
couplers of 5 cm minimum length and both ends of pipes shall touch together within
couplers and shall in addition be secured by means of split pins alternativelythe two
pipes may be welded.

Fans clamps shall be of suitable design according to the nature of construction of
ceiling on which these clamps are fitted in all cases fan clamps shall be fabricated
fromtested new metal of suitable sizes and they shall be as close fitting as possible
Fan clamps for weed beams shall be of suitable flat iron fixed on two sides of the
beam and according to the size and section of the beam one or two mid steel bolts
passing through the beam shall hold both flat irons together Fan clampsfor steel join
shall be fabricated from tested flat ironto fit in rigidly at the bottom flange of the beam.
Care shall he taken during form tested flat iron to fit in rigidly at the bottom flange of
the beam. Care shall he taken during form tested flat iron to fit in rigidly to the bottom
flange of the beam Care shall be taken during fabrication that the metal doesnot crack
while hammering to shape. Otherfan clampsshallbe made to suit the position, but in

all cases care shall be taken to see that they are rigid and safe.
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Note:Alltanclampsshallbesofabricatedthatfansrevolvesteadily.

(c)

(d)

(e)

Canopiesontopandbottomof suspension rod shall effectivelyhide suspensionsand
connections to fan motors, respectively.

The lead-in wire shallbe of nominal cross-sectional are a not lessthan 1.0 mm 2 with
copper and 1.5 mm2 aluminum and shall be protected form abrasion.
Unlessotherwisespecifiedtheclear distancebetweentheceiling fan andthe floor shall be

less than 2.75 m

22.2.0Exhaust Fans:

23.

24.

25.

For fixing of an exhaust fan a circular hole shall be provided in wall to suit the size of
the fan which shall be fixed by the means of rag-bolts embedded in the wall the hole
shall be neatly plastered with cement and brought to the original finish of thewall.The
exhaust fan shall be connected to exhaust fan point which be wired asneat to the hole
as possible by means of a flexible cord, care being taken that the blades in the proper
direction.
Attachmentoffittingsandaccessories:
In other than conduit wiring all ceiling crosses, brackets, pendants and accessories
attached to watts or ceiling shall be mounted on substantial teak wood block twice
Varnished after all fixing holes are made in them. Blocks shall be not less than 4 cms
deep. Brass screws only shall be used forattaching finings and accessoriesto their base
blocks.
Interchangeability:
Similar part of all switches, lamp holder, distribution, fuse board, ceiling rouses,
brackets, pendants, fans and all other fittings of same type shall beinterchangeablein

each installation.

ConduitWiringSystem:

Type and size of conduit - All conduit pipes shall be conforming to *IS : 1653-1964,
furnished with galvanized orstove enameled surface. All conduit accessories shallbe
of threaded type and underno circumstancespin grip type or clamp type accessories
be used. No steel conduit less than 16 mm in diameter shall be used. The number of
insulated conductors that can be drawn into rigid steel conduit are given in Table II.
Bunching of cables - Unless otherwise specified, insulated conductors of AC supply
and DG supply shall be bunched in separate conduits.

Conduit-Joints-Conduit pipes shall be joined by means of screwed couplers and

screwed accessories only (*IS : 2667-1964)
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Specificationfor Fittingsfor RigidSteel Conduitsfor ElectricalWiring. In longdistance
stance straight runs of conduit inspection type couplers at reasonable intervals shall
be provided orrunning threadswith couplersandjam-puts(in the latter case the bare
threaded portion shall be treated with anti - corrosive preservative) shall be provided.
Thread on conduitpipesinallcasesshallbebetween 11 mmto27mmlong sufficient to
accommodate pipes to full thread portion of couplers or accessories. Cut ends of
conduit pipesshall have no sharp edges noranyor buries left to avoid damage to the

insulation of conductors while pulling them through such pipes.

Table-lIMaximumPermissibleNumberof250-VGradeSinglecorecablesthat can be
drawn into rigid steelConduit
(Clause6.511)

Sizeofcable
Nominal Number 16 20 25 32 40 50 63
Cross-sectionaland (No.ofCablesMax)
area Diameter in
mm of wires S B S B S B B S BS
B S B S B
1.0 1/1.12 5 4 7 5 12 10 20 14 -
1.5 1/1.404 3 7 5 12 10 20 14 - - -
25 1/1.803 2 6 5 10 8 16 12 - - -
4 1/2.243 2 6 5 10 8 18 12 - - -
(3/1.06%)
(7/0.85)
6 1/2.802 3 2 6 5 10 8
(7/1.06%)
10 1/3.55+ - - 2 - 5 4 8 7 - -
7/1.40*- - 2 - 4 3 6 5 8 6 -
16 7/1.70- - - - 2 - 4 3 7 6 -25
7/2.24- - - - - - 2 - 4 3 -
35 7/2.50- - - - - - 2 - 5 4 6
5
50 7/3.00+ - - - - - - - - 2 -
5 4 6 5
19/1.80 - - - - - - - - 2 -
5 4 6 5

*ForCu.Conductorsonly
+ForAlConductorsonly
Note-1The cable shows the maximum capacity of capacity for the simultaneousdrawing-

inofcables.Thetableappliesto250voltsgradeablethecolumnsheads'S'applytorunsof
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conduit which havetable applies to 250 volts grade able the columns heads 'S' apply to runs
of conduit which have distance not exceeding 4.2 SM between draw in boxes and which do

not deflect from the straight by angle of more than 150.

Protection against dampness-inorderto minimize condensationor seatin inside the
tube, all outlets of conduit system, shall be property drained and ventilated, but in

such a manner as to prevent the entry of insects as far as possible

Protection of conduit against rust -The outer surface of the conduit pipesincluding all
bends, unions, tees junction boxes, etc., forming part of the conduit system shall be
adequately protected against rust particularly when such system is exposed to
weather in all cases no bare threaded portion of conduit pipe shall be allowed unless
such bare threaded portion is treated with anti-corrosive preservative or covered with

approved plastic compound.

Fixing of Conduit - Conduit popes shall be fixed by heavy gauge saddles, secured to
suitable wood plugs or any other approved plug with screws in an approved mannerat
an interval of not one than one meter but on either side of coppers or bends or similar

fittings, saddles shall be fixed at a distance of 30 cm. from the centre of such fittings.

Bends in conduit - All necessary bends in the system including diversion shall bedone
bending pipes, or by insuring suitable solid or inspection type normal bends, elbows
or similar fittings or by fixing cast iron inspection boxes whichever is more suitable.
Conduit fitting shall be avoided as far as possible. On conduit system exposed to
weather, where necessary, said type fitting shaft be used. Radius of such bends in
conduit pipes shall be not less than 7.5 cm. No length of conduit shall have more than
the equivalent of four quarter bends from outlet, the bends at the outlets not being

counted.

Outlets - All outlets for fitting switches etc., shall be boxes, of .suitable metal or any

other approved outlet boxes for other surface mounting or flush mounting system.
Conductors - Ail conductorsused in conduits wirings shall preferably be stranded. No

single core cable nominal Cross - sectional area greater than 130 mm shall be

enclosed In a conduit and used for alternating current.
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(a)

Erection and earthing of conduit - The conduit of each circuit or section shall be
completed before conductors are drawn in. The entire system of conduit and
permanently” connected to earthconforming the requirements specified under pipe in
a workman like manner for a perfect continuity between each wire and conduit. Gasor
water pipes shall not be used as earth medium. If conduit pipes are liable to

mechanical damage, they shall be adequately protected..

Recessed Conduit wiring system with Rigid Steel conduits - Recessed conduit wiring
systemcomplywithalltherequirementsforsurfaceconduitwiringsystemspecified in
6.5.2.1t06.5 2.4.

Making of chase - The chase in the wall shall be neatly made and be of ample
dimensions to permit the conduit to be fixed in the manner desired In the case of
buildings under construction chases shall be provided in the wall, ceiling etc., at the
time of their construction and shall be filled up nearly after erection of conduit and

brought to the original finish of the wall.

Fixing of conduit in chase - The conduit pipe shall be fixed by means of staples or by
meansof soft saddlesnot more than 60 cmapart. Fixing of standardbendsorelbows
shall be avoided as far as practicable and all curves maintained by bending the
conduitpipe itself witha lunge radius which will permit easydrawing inof conductors.
All threaded joints of rigid steel conduit shall be treated with some approved
preservative compound to secure protection against rust.

Inspection boxes - Suitable inspection boxes shall be provided to permit periodical
inspection and to

facilitate removal of wires, if necessary. These shall be mounted flush with the wall
Suitable ventilating holes shall be provided in the inspection box covers.

Type of accessoriesto be used -AMoutletssuchas switchesand wallsockets, small be
either of flush mounting type of surface mounting type.

Flushmounting type -Allflush mounting outlets shallbe of cast iron mild steelboxes
with a cover of approved insulating material or shall be a box made of a suitable’
insulating material. The switchesand otheroutletsshallbe mountedon such boxesas
would be approved. The metal box shall be efficiently earthed with conduit by an
approved means of earth attachment.

(b) Surfacemountingtype - If surfacemountingtypeoutletbox isspecified, it shallbe of
any be through flexible conduits of the same size as the rigid conduit.

ConduitWiringSystemwithRigidNon-MetallicConduits:
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Rigid Non-Metallic conduits are used for surface recessed and concealed conduit
wiring.

Type and size - All non-metallic conduits used shall conform to IS : 2509-1963adb
shall be used with the corresponding accessories (See IS : 3419-1965) specification
for Fittings for Rigid Non - Metallic Conduits).

Bunching off cables - Conductors of AC supply and DC supply shall be bunched in
separate conduits.The number of insulated cables that may tie drawn into the

conduits are iveri In Table lll. In this table space. Factor does not exceed 40 percent.
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Table-IIIMAXIMUMPERMISSIBLENUMBEROFVOLTSGRADESINGLE,GORECABLE
THATMAYBEdrawingINTORIGIDnon-metallicconduits

Size of cable Size of Conduits (mm)

NominalCross Number 16 20 25 32 40 50

Sectional area and (NumberofCablesMax)

mm2

1.0 1/1.12* 5 7 13 20 - -

1.5 1/1.40 4 6 10 14 - -

25 1/1.80 3 5 10 14 - -
3/1.06*

4 1/2.24 2 3 6 10 14 -
7/0.85*

6 1/2.80 - 2 5 8 11 -

10 1/3.55* - - 9 -
7/1.40*

16 7/1.70 - - 2 5 15

25 7/2.24 - - - 2

35 7/2.50 - - - - 2

50 7/3.00%) - - - - 2
19/1.80

*Forcopperconductors only

*Foraluminumconductorsonly.

Conduit joints - shall be joined by means of screwed or plain couplers depending on
whether the conduits are screwed or plain. Where there are long runs of straight
conduit. Inspection type couplers shall be provided at intervals. For conduit fittings

and accessories reference may be made to IS : 3419-1965.

fixing of conduits - The provision of 25.1.6 shall apply except that the septumbetween

saddles or supports is recommended to Oe 60 cms for rigid non-metallic conduits.
Bends in conduit - wherever necessary, bends or diversions may be achieved by
bending the conduits (See 6.5.3.9) or by employing normal bends, inspection bends,

impaction boxes elbows or similar fittings.

Conduitfittingsshallbeavoided,asfaraspossibleonoutdoorsystem.
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Outlets - All the outlets or fittings, switches, etc. shall be boxes of substantial
construction. In Order to minimum is condensation or sweating inside in side the
conduit, all outlets of conduit system shall be properly drained and ventilated, but in
such a manner as to prevent the entry of insects, etc. as far as possible.

For use with recessed conduit wring system the provisions of 6.5.2.1 to 6.5.2.4 shall
apply

Heat may be used to soften conduit for bending and forming joints in case of plaint
conduits. As the material soften when heated fitting of conduit in close proximity
tohotsurfacesshouldbeavoided.Cautionshouldbeexercisedintheuseoftheconduit
inlocationswheretheamoienttemperatureis500CoraboveUseof suchconduitsin place

where ambient temperature is 600 C or above is prohibited.

PVCINSULATEDANDP.V.C.sheathedorT.R.SwiringSYSTEM
GENERAL
This system of wiring is suitable for low pressure installation and shall not be used in
places exposed to sun and rain nor in damp places. provided they are sheathed inthe

special approved protective covering and well protected to withstand dampness.

Attachmenttowallsandceiling:

All caies on brick walls, stone or plastered walls and ceiling shall be run on well
seasoned perfectly straight and well seasoned, perfectly straight and well varnished
on four sides, teak wood or any approved hard weed battens not less then 10 mmfin
shed thick, width of which shall be such as to suit total width of cables laid on the
batten, prior to election, these shall be pained with one coat of varnish or approved
paint of colour to match with surrounding. These battens shall be secured to wall and
ceilings by flat head wood screws to faws plug or Phil plug at an internal not
exceeding 75 em. Wood plug can be used only with special approval of the Engineer
in charge. The flat head wood screws shall be counter within wood batten and

smoothed down

Where wiring is to be carried out along the face of the rolled steel joints a wooden
batten adequate width shall first be laid on the same and dipped to it as in
corispicousiy as possible. The wiring should then be fixed to this barking shall be

suitable bushed to prevent the abrasion of the cables.

Attachment to false ceiling: In no case, the open wiring shall be run above the false

ceiling without the approval of Engineer-in-charge

Page230f72



26.20Linkdips:Onlyaluminumalloyclips/jointclipsshallbeused. Thethicknessshallbe

0.32 mm(30SWG)forlengthsof 50 mmto80 mm. The width shallnotbe less than8 mm
in all these cases. Link clips/joint clips shall be so arranged that one single clip
shallnothold morethantwo coreorthreesinglecore Tiffsof PVC insulatedandPVC
sheathed upto 2.5 sq. mm above while-a single clip shall hold a single twin core or
two single core cables. The clips shall be fixed on varnished wood batten switch iron

pins and space at interval of 15 cm bet in the case of horizontal and vertical runs.

26.3.0 Bends in wiring: The wiring shall not in circumscribes be bent so as to form andabrupt

26.5.0

right angle but must be rounded off qt the corners to a radius not less than six times
the overall diameter of the cable.

ProtectionofwiringfromMechanicalDamage:

In caseswherethereare chancesof anydamageto wiring suchwiring shallbedrawn
complying with all the requirements of conduit wiring system.

Such protective covering shall in all cases be fitted on all downdrops within 1.5m from
the floor. or from floor level upto the switch board whichever is less.

Passing through floors: All cables taken through floor shall be enclosed in heavy
gauge steel conduit extending 1.5m above the floor or upto the switch board
whenever is less and flush conduits or pipes shall be neatly bushed with porcelain

wood or other approved material. The conduit pipes shall be security earthed.

26.6.0Passing through walls: When conductors pass through walls, anyone of the following

(@)

methods shall be employed. Care should be taken to see that Wires pass very freely
through protective pipe or box and that wires pass through in a straight line without
any twist or cross in wires on their ends of such holders.

A box of teak wood or approved hard wood extended through the hole thickness of
the wall shall be buried In the wall and casings or conductors and casing or
conductors shall be carried so as to allow 1.3 cm air space on the three sides of the
casing of the conductor.

The conductors shall be carried in. an approved heavy huge solid drawn or lap weld
conduit or in aporce-tain of such a size that it permits easy drawing in, the enciad of

conduit shall be neatly bushed with porcelain, wood or other approved material.

26.6.1Where a wall tube passed outside a building so as to be exposed to weather, the outer

end shall be mounted anutured downwards and property bushed or the open end,

The conduit shall be neatly arranged so tjjat the cables enter them without bending.
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26.7.0 Buried cables: Tile HIS PVC sheathed cable shall not normally be burring directly in
plaster. Where so specified in the special in the specification they may be taken in

task wood channeling of .ample capacity or conduit pipe boned In She wall.

26.8.0Stripping of outer covering: While citing and stripping ofthe outer covering ofthe, care
shall be taken that the sharp edge of the cutting instrument does not tough the
innerinsulationof the conductors. Theprotectiveoutercoveringof the cablesshallbe
stripped off near connecting terminals as far as practicable. Care shall be taken to
avoid hammering on link clips with any metal instrument after the cables are laid.
Where junction boxes are provided they shall be made moisture proof with a plastic
compound.
PAINTINGWORKINGENERAL:
Paints: paints, oils varnishes etc. of approved make in original to the satisfaction of
the Engineer -in charge shall only be used.
Preparation of surface: The surface shell be thoroughly cleaned and dusted before
painting is started. The proposed surface shall be inspected by Engineer-in-charge or
his authorized agent and shall have received the approval beore painting is
commenced.
Application: Paint shall be applied with brush. The paint shall be spread as smooth &
event as possible particular care shall be paid to rivets, ruts belts and cover lapping
Before drawing cut, it shall be continuously stared, in the sarolier containers with a
smooth stick while it is being applied.
Eachcoatshallbeallowedtodryoutsufficientlybeforeasubsequentcoatis applied
Scope: painting on old surface in in/door Situations will not include prier. coat except
where specially motioned in the schedule of work or special specification. However,
where rust has formed on iron and steel surfaces the spots win be painted with one
anti-mil primer coat.
Precautions: All furniture fixtures, glazing floors, etc. shall be protected by covering,
All stains smears,opa-shirig,droppingof every kind shall be removed.Whilepainting of
wiring etc. it shall be ensured that painting of will ceiling etc. is not spoiled in any way.
Painting of conduit and accessories: After installation surface of conduit pipes, fittings
switch and regulator boxes, etc. shall be painted with two coats of approved enamel |
paint or aluminum paint as required to match the finish of surrounding wall, trussed,
etc.

28.linkclip:
The clip for batten wiring shall be of Aluminum conforming to I.S. specification No.
2415-1975.

Page250f72



APPENDIX- ‘A’

ImportantClausesofindianElectricityRules, 1956.Followingclausesofindian
ElectricityRule,1956shallinparticularbetakencareof intheexecutionofelectricalworks. Clause

No.Subject

1.

2 © ® N o o s

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

Authorization:

Construction,installation,protection,operationandmaintenanceofelectric supply
lines and apparatuses.

Cut-outonconsumer’spremises.

Identification of earthed and earthed neutral conductors and position of switches
and cutouts therein.

Earthedterminalonconsumer’spremises.
Handlingofelectricsupplylinesandapparatus.
Distinctionofcircuitsofdifferentvoltages.

Accidentalcharge.

Provisionsapplicabletoprotective,equipment.
Instructionforrestorationofpersonssufferingformelectricshock.
Precautionstobeadoptedbyconsumers,owners electricalcontractors.Electrical
workmen and suppliers.
Periodicalinspectionandtestingofconsumer’sinstallation.
Precautionsagainstleakagebeforeconnection

Supplytoconsumers.

Provisionsapplicabletomediumhighvoltageinstallations.
Pointofcommencementof supply.
Precautionsagainstfailureofsupply;Noticeoffailures.
Connectionwithearth,(lowandMediumVoltagesystem.)
Useofenergyathighandextra-highvoltagesystem.
Connectionwithearth.(high&Extra-highvoltagesystage)
Generalconditionsastotransformationandcontrolofenergy. All

clauses under Chapter VIIl on Overhead Lines.

Modeof entry.

Penaltyforbreaking seal.

Penaltyforbreachofrule 45.

Penaltyforbreachofrule 82.

Penaltyforbreachofrules
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APPENDIX- ‘B’

Formof CompletionCertificate

I/We certifythat theinstallationdetailedbelowhasbeeninstalledbyme/usand tested and
that to the best of my/our knowledge andbelief, it complies with Indian Electricity Rules.

1956, as well as the C.P.W.D. General Specification for Electrician Works, 1972.
ElectricallnstallationatVoltageandsystemofsupply

(1) Particularsofworks:

(a) InternalElectricalinstallationNo.TotalLoad Typeofsystemorwiring
(i) Lightpoint

(i) Fanpoint

(iii) Plugpoint

(a) 3pin 5Amp.

(b) 3pin15 Amp.

(b) others:

Description HP/KW Typeof starting

(a) Molars: (i)
(ii)
(iii)

(c) Otherplants:

(d) Iftheworkinvolvesinstallationofoverheadline/orundergroundcable:

(a) () Type&Descriptionofoverheadline.
(i) Totallength&No.of spans,
(iii) No.ofstreetlight&itsdescription

(b) (i) Totallengthofundergroundcable&itssize
(i) No.ofjoint.

Endjoint:
Toe Join
St.through joint:
2) Earthing:
(i) Descriptionofearthingelectrode
(i) No.ofearthelectrodes:
(iii) Sizeofmainearthlead:
3) TestResults:
(a) InsulationResistance:
(i) InsulationresistanceofthewholesystemMegohms. of
conductors to earth.
(i) Insulation resistance between the Megohms.
Phase conductors and neutral.
Between phase R and neutral. Megohoms
Between phase Y and neutral Megohorns
BetweenphaseBandneutral Megohoms
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(i)

(b)

(c)

AhmedabadElectricalsubdivision

Insulationresistancebetweenthephaseconductorsincaseof polyphonesupply.

Between phase R & phase Y Megohoms
Between phase Y & phase B Megohoms
BetweenphaseB&phaseR Megohoms
PolarityTest:

Polarityofnonlinkedsinglepolebrachesswitches.

EarthcontinuityTest:

maximumresistancebetweenanypointinthe earthcontinuityconductorincluding metal

conduits & main earthing lead.

Earth Electrode Resistance.
Perestanceofeachelectrode.

(i) Ohms

(i) ohms

(iii) ohms

(iv) ohms

(e) LightingprotectiveSystem:

Resistance of the whole of lighting protective system to earth before any bonding

iseffected with electrode and rnotal in/on the structure.

Deputy Executive Engineer Executive Engineer

Ahmedabad Ahmedabad.
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SPECIFICATIONS

All Specification standard publication etc. specified mean the latest standards,

publication etc. pertaining to electrical and should conform to the following wherever

applicable.

IndianElectricityAct.2003with itsamendments.

2) IndianElectricityRules1956andits amendments.

3) IndianElectricitysupplyAct 1948.

4) RegulationforElectricityEquipmentinbuildingbyl.E.F.Landon.

5) TheFactoryAct,1948andits amendments.

6) 1.S.732*1982Part -1,11&1.11codeofpracticefor Electrical wiringandfilings in
buildings for low and medium voltages

7) 1.S.4064-1976H.D.Airbreakswitchesandfusesfor-Voltagesnotexceeding 1100

volts.

8) 1.S.3043 -Earthingcodeofpracticefor

9) |.S.-1554Part-11970PVCinsulated(Heavyduty)ElectricalCablesfor working
voltages upto and unfading 110 volts

10) 1.S. 694-1964 Part-11 - PVC insulated cable with Aluminum conduits (revised)
for voltages upto 110 volts.

11)  1.S.:5908 -1970-Electricalinstallationsinbuildingsmethodofmeasurements

12)  1.S.:4237-1967-Generalrequirementforswitchgearandcontrolgearfor voltage not
exceeding 1000 volts.

13) 1.S.:1653-1964-rigidsteel conduitsforelectrical wiring(revised)

14) 1.S.:2509 -1973-Rigidsteelconduitsforelectricalinstallation(Firstrevision)

15) 1.S.:1248 -1967-Bayonetlandholders(Firstrevision)

16) 1.S.:4181957-Tungsten-FilamentGeneralservice-electriclamps(Third revision)

17)  1.S.:374-1966-FansandRegulators,ceilingtype,electric(secondrevision)

18) 1.S.:2667-1964-Filingsforrigidsteel conduitsforelectrical wiring.

19) 1.S.:3419-1976-Finingforrigidnon-metallicconduits(Firstrevision)

20) NationalElectricCode,1986.
DeputyExecutiveEngineer ExecutiveEngineer

Ahmedabad.Electricalsubdivision AhmedabadElectricalDn—01
Ahmedabad Ahmedabad.
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ANNEXURE-I

Abstractof theWiringRulesofthelnstitutionofElectricalEngineer (Referred to
in the specification)
Division(Seeclause2ofthespecification)

Systems:

1)

2)

Allelectricalsysteminwhichalltheconductorandapparatusareconnectedtoa common

source of supply.

Earthed: Effectually connected, to the general mass of the earth. Solidly earthed

withoutthelnterventionofa fuse.switch,circuit -breaker,resistorreactororsolenoid.

Un-insulated Conductor: A conductor without provision, by the Interposition of a

dielectric or otherwise. for its insulation from earth.

Bare:Notcoveredwithinsulatingmaterial.

Dielectric: any material which offers high resistance to the passage of an electric

current.

Bunch Conductor:When more thanone conductor is contained within a single duct or
groove or when they are run enclosed and spaced and not spaced apart from each

other;

Points: In wiring as per IS: 5908 -1970 - Method of measurements of electrical

installation in buildings.

Switch board: Assemblage pf switchgear with or without instruments, but the term
does not apply to a group of local switches in a final sub- circuit where each switch

has’its own insulating base.

Note:Intheelectricity(FactoriesAct)specialregulations, 1908.and1944theterm “Switchboard”

”

includes “Distribution board.
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8)

10)

11)

12)

13)

14)

Singlepoleswitch:Aswitchsuitableforclosingand oropeningacircuitononephase or pole

only.

Linked switches: A switch the blades of which are so linked mechanically as to make

break all poles simultaneously or in a definite sequence.

FuseSwitch:Aswitchthemovingpartofwhichcarriesoneormorefuses.

ThreeWireSystem:
a) Outer Conductor: Those between which there is the greatest difference of
potential. This use of the word outer must not be confused with the use of the

work when applied to the external conductor of a concentric main.

b)  Neutral Conductors: The term includes the neutral cond4ctor of a 3 phase 4
wire
system, the conductor of a single phase or d. c. installation which is earthedby
the supply undertaking (or otherwise at the source of the supply) and the
middle wire or common return conductor of a 3 wire d.c. or single phase a.c.

system.

Semi enclosed machine: One in which the ventilating openings in the frame are
covered with -
a) Girds expanded metal or wire gauche, with openings of less fhan 1/4 Inch but

not less than so as to obstruct free ventilation.

b)  Wire gauge. in which the openings are less than 1/4 inch but not less than
3/32 inch (diameter or width):

c) Screenswithsmalleropeningsthantheabove.

Totally-enclosedMachine:
Oneinwhichtheenclosingcaseandbearingsaredustproofandwhichdosenot allow

circulation of air between the inside and outside of the case.
Pipe Ventilated Machine: An enclosed machine in which, the frame is so arranged

that the ventilatingair may be conveyed to it througha pipeattached to theframe the

ventilation opening maintained by the fanning action produced be the machine itself.
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15)

16)

Forced draught machine: An enclosed machine in which the ventilating air supply is

maintained by an independent fan external to the machine itself.

Protected Machine: One having end shall bearings and in which is free access to the

interior without opening doors or removing covers.

SWICHESANDBREAKERSCIRCUIT

(SeeclausellofSpecifications)

17)

(a)

(e)

(h)

SwitchesandCircuitsBreakers:
Switchesandcircuitbreakers(rules2b.36and37)whetherfixedseparatelyor
combinedwithlamps,holdersoffittings,mustcomplywiththefollowing requirements:
Overthreading mustnottake placeat the point ctcontract orelsewhere, when thefull
current flows continuously.

They must be soconstructed or arrangedthat thecontracts cannotaccidentally close
when left open.

Thebasismustbeofincombustible,nonconductorandmoistureproofmaterial.

Circuit breaker as must be so Engaged and placed that no combustible material is
endangered by their action.

Unless placed an engine room cr in compartment arranged .for the purpose, they
must their live parts covered. The covers must be incombustible material and, mustbe
either non-conducting or of rigid metal and clear of all internal machinery. Foilmore
than 6 amperes, ai pressures exceeding 125 voltas metal covers must be lined with
insulating material.

In positions where they are liable to injure or come into contract with goods, theymust
be further protected by an open fronted box or other suitable guard.

Handles must be insuled so arranged that the hand cannot touch live metal, or be
injured through and adjacent face blowing.

Switches having a handle projecting through an, open salt in the cover, must not be

used.
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GENERALREQUIREMENTS

Scopeofworks:
The work covered by electrical specification consists supplying and installing,
electrical wiring system complete in strict accordance with this specification and the

applicable drawingandsubjecttothe termsandconditionsof thecontract./It includes.

(a) Conduit and wiring system for fans, lighting points bells, clocks sockets,

etc.including fixing of lighting fixtures and fans etc. and miscellaneous points.

(b) Conduitandwiringsystemforexhaustfans,powersocketsetc.

(c) Panelboards,distributionboards,switchfuseunits.

(d) Completepowerandlightingcablesystems.

(e) Groundingsystem.

() Conduitssystem.

(9) Streetlightingsystem.

(h) Othermiscellaneouselectricalwork.

CompletenessofContract;

Any work fittings accessories or apparatus which may not have been specifically
mentioned in the specification but which are necessary in the equipment for efficient
working of the plant should be deemed to be included in the contract and should be
executed and provided by the contractors. All plant and apparatus should becomplete

in all the details, where such details, are mentioned in the specifications or not.

Three prints and one permanent negative of each of the finally approved drawings
incorporating all the modifications proposed by the Department should be submitted.
No modifications should be made in a drawing already approved by the Engineer-in-

charge without his prior consent.
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Approval of the contractor’'s drawing will not relieve the contractor of any part of his

obligation to meet all the requirements of .the contract.

Guarantee:
The performance of all the equipments and the installation should be guaranteed at
least a minimumperiodof one yearfrom thedate of taking overthe installation bythe

Department. All equipments must comply with the relevancy I1S-BS specifications.

Interchangeability:
All corresponding parts of similar plant and equipment should be interchangeable in

every way.

Tools;
All special tools required for dismantling and assembly of the equipment covered by
the contract shall be supplied as obligation under the contract.

AlistoftobesuppliedbytheContractorshouldbesubmittedalongwiththe tender.
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SpecificationsforElectricallnstallationinBuildings

1. GENERAL:

These specifications relate to the electrical installations in the buildings of P.W.D.
Electrical. Thespecificationscovergeneralrequirementstobefulfilled. Thesegeneral
specifications are supplemented by the specifications for the particular buildings

separately attached.

These specifications are governed by the General conditions of the contract attached

hereto.

APPLICABLERULESANDREGULATIONS:

Installation shall be carried out conformity with regulations for electrical equipment of
buildings,publishedbythe Instituteof ElectricalEngineersLondon (14thEdition1966 and
as amended upto date) herein after referred to as the | E. E. wiring regulations Where
these specifications, or the special specifications for the particular building attached
hereto are at variance with the |.E.E> regulation shall also comply with the
requirements of the Indian Electricity Act, 1910 as amended upto date rules issued
there under and also the regulations for the Electrical Association of India Where not
specified otherwise, the installation should generally follow the Indian standard codes
of practice and in their absence the relevant British Standard of practices. All the
materials shall comply with the relevant Indian Standard of British Standard

specifications

DEFINITIONS:

1.4.1.Thedefinitionsoftermsinthel.E.E.Regulationsshallapplyingeneral.

DRAWINGS:

1.5.1.Thepreliminarydrawingsonly indicate the general schemeof requirement. Theexact
position of all points, control switch boxes, runs of wiring and/or conduits joint boxes,
inspection boxes, llains, and sub-distributionboards, mains etc shall be got approved
Engineer-in-charge. All circuits shall be clearly numbered in wiring diagrams and

building plans. The detailed design of a switch-board, specialfixture or any other part
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of the electric installation asmaybe calledforby the engineer-in-charge shallalso be
supplied by the Contractor and should be got approved by the Engineer-in-charge.
Three sets of completion drawings and wiring diagrams showing the instillations as

executed shall be supplied by the contractor along with the completion certificate.

MATERIALS:

All materials shall be new and of the best quality conforming to the relevant I.S.B.S.
specifications. They must be the products of reliable manufacturers of many years or
standings, All like parts of materials shall be interchangeable. In case of equipments
such as circuit breakers; switch fuses etc. a descriptive and illustrated literature shall
accompany the tender. The names of manufacturers’ of various materials shall be
furnished in proform in Appendix-1. Samples of materials wherever required shouldbe
deposited with the Engineer-in-charge. All materials shall be rust-proof orrendered
rust proof by application of suitable paints. The supply of all equipments,
switchgearsetc. shall be complete with accessories. filingsand mountingsas maybe
required for their proper performance, and as specified in the relevant 1IS-BS Code of

Practice and standards.

WORKMANSHIP:

Good workmanship and neat finished appearance are the prerequisites for complying
with the clauses. of these specifications.With a view to ensure fine workmanship the
Tenderer shall employ licensed wiremen with an experience of not less than 5 years
in the type of work theyare engaged. The work should be done undersupervisionsof
licensed Electrical Supervisors with good educational qualifications and considerable

experience.

1.7.2Tenderer shall furnish the names of Supervisor and their wiremen. who will be engaged

in this work, with details of their experience.

CO-OPERATIVEWITHCIVIL ANDOTHERWORKS CONTRACTORS:

The Tenderer after the award of the contract, shall co-operate with the civil and other
contractors and shall coordinate his work of the other contractors with the least
amount of dislocation and interference to the other works. Tenderer shall go through
the drawings carefully and shall furnish the Engineer-in-charge with all the details of

openingsinthewallsetctheymayberequiredforconcealinganyoftheelectrical
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equipments or accessories. Where the contractor fails to furnish such information as
may be required for the purpose of concealing the equipments etc. they shall bemade
at his (Contractor) cost and expense. Any alteration to parts of the buildingshall be
made good at the contractors expense and brought to the original shape finish and

colour.

TESTING

The electrical contractor shall be completely responsible of the testing and
commissioning of those installations covered by these specifications in compliance
with the standard procedure, in obtaining permission of the Government Electrical
Inspector. Any modification which is demanded by Government Electrical Inspector
shall have to be carried out within the scope of the contract. The contractor shall
submit four copies of drawingsof installationsasper regulationsfor shall be provided by
the contractor for carrying out the installation work. All test shall be carried out in the
presence of the Engineer-in-charge or his authorized representative and his approval

obtained for the test results.

COMPLETIONCERTIFICATEANDMAINTENANCEGUARANTEE:

After the completion of the installation and contractor should furnish a certificate inthe
proforma in Appendix-Ill, at the time of taking over the installation by the Department.
The installation shall be guaranteed for period of 36months (Except Elevators) from
the date of taking over by the Department. During the period of guarantee all defects
in material or workmanship shall be rectified or replaced free of cost to the

Department.

For Elevators, DLP of 12 months shall be start from the handing over the
building/Elevators (whichever is later). During the DLP, elevator sub-contractor shall
enter in the 15 years of AMC contract.

TENDERER'SABILITY

In order to enable the Department to asses the ability of the Tenderer to execute the

work, the Tenderer shall furnish evidence of his experience and capacity to carry out

magnitude and nature.
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RATES:

The rates of items shall include all traces, transport, loading and unloading charge
and all such charges that may the market are not entertained Break up figure as
required in the schedule of work shall also be furnished. As far as possibleindigenous
materials only shall be included for supply. Where It is unavoidable, imported items
may be included and Tenderer should dearly indicate materials, quantity, rate and

amount of these items.

STORAGESPACE:

EXTRAITEMS:AspermaintenderClause.

2. TECHNICALSPECIFICATION:
SupplySystem:
Thewiringinstallationshallbesuitablefor3phase4wire,400-440V50cycles system of
supply Color code of different phase shall be followed as per standard.
WiringforLightandFans:

2.2.2L.ooping system to wiring shall be adopted. No joints shall be made at intermediate
runsof cablesand wheretheyareunavoidable. such jointsshallbe through approved
mechanical connections.

Pointwiring:
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Point wiring shall consist to the branch wiring from the board together with the
controlling switch or push as far as and including the ceiling rose or any other
approved connectoror socket,outlets. Incaseofmore thanone lightbeing controlled by
one switch, the wiring upto the ceiling rose of the first light including the switch shall
be considered as a Primary point. Loop wiring from light shall be considered as a’
Secondary’ point and rates shall be quoted separately, including final connections to

fixtures and plugs.

Conductors:
No conductor for final sub circuit wiring for light and socket outlets shall across-

section less than that of 2.5 sq.m (alurninimum)

Loading:

Nofinal sub-circuit radiatingfromthefuseboard of a sub-distribution board arid wires
with 25 sg. m. (Al) cable shall carry more than 10 lights, fans or socket outlets or a
connected load of 800 watts whichever is greater. The following wattages may be

assumed for estimating the load on each sub-circuit unless otherwise known or

specified.

Incandescentlamps 100 watts
Ceilingfans 60watts
5-ASocketOutlets(lighting) 100 watts
4. ft.fluorescenttube 50watts
5. ft.fluorescent.tubes 100 watts

In each sub-distribution board at least-one way preferably two ways shall be
left spare for future requirement. A wiring diagram giving the exact Utilization of the
ways shall be prepared and fixed in the sub-distribution board itself or any othereasily

accessible place. The ways of sub distribution boards shall be accordingly numbered.

LocalControlSwitches(General):

Local control switches for circuit carrying net less than 5-5 shall be piano type and
shall conformto relevant |.S. Standards. The switch shallbe "ON’'when the knob is in
the down position. All local control switches shall be connected in the phase or live
conductor only and in the natural conductor, switches shall be fixed in iron clad box
and shall is so placed that the centre of the switch box is 1.3 Mtr. from the finished
floor level unless otherwise stated. All switch boxes shall be provided with 1 /8" thick
Perspex cover fixed to the switch box with chromium plated counter sunk screws

(brass).
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2.25ASwitches(TwoWay):
(a) Two way swatches shall be piano type single pole, double throw, 250V, suitable for
flush mounting and of 5A capacityasperthe drawings.Allswitchesshallbe recessed in

an embedded metal box.

(b) Eachboxshallhavesuitableoutletforfixingconduitsdirectly.

(c) EachboxshallhavePerspexcoverpaintedinsidewiththewallcolor,ifrequired.

(d) Each switch shall have suitable for the position in a stairway wiring. 2.2.5.B Switch
Boxes (General)Electrical circuits shall be written suitable on the cover of all switched
boxes, as approved by the Engineer-in charge (elect) whenever different phase are
terminated in a switch box bakelite partition shall be provided. Each cash shall be

provided with a G.I. Earth stud nut and washers for earth connectors.

CeilingRose:

Ceiling rose shall be used on circuits having a normally exceeding 200V. Only one
flexible cord shall be attached to a ceiling rose. Only 3-pin 5A socket outlet shall be
provided in lighting circuits. All socket outlets be provided with a control switch and

they shall be mounted in switch boxes in an approved manner.

Fittings:

These shall be of approved type as specified in the tender schedule. The subscripts
leads should terminate in a ceiling rose or conductor in the fitting and internal
connection made there from. Wherever these fitting are suspended they shall bedone
so through the conduits and ball and socket joint. All fittings shall be grounded by a
G.l. conductor not less than 16 S.W.G.

Flexiblewiring:
Flexible cords of not less than .23/0076 size be shall be used, The weight of

suspension road shall be governed by I.E.F. Regulations.

2.2.9.Ceiling Fans:
All ceiling fans shall be wired to ceiling rose and suspended from a hook shackle or
clamp and insulated from the same. All joints in the suspension, road shall be

screwed and means of split pins. The fan clamps supplied by the Contractor shall be
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suitable for the ceiling or proof member as the case may be For concrete roofs, fan
hooks shall be buried in concrete during concrete during construction in an approved

manner and secure bound to the reinforcement.

2.2.10ConduitsandEarthing:
All conduits feeding lighting and circuits shall be provided with earth continuity G.I.
conductor as specified for power wiring. All conduits shall be as specified for power

wiring.

2.3.1Point wiring:
Point wiring power shall be as defined under section 2.2.2 and shall include the

switches and sockets.

2.3.2.Loading:
All distribution board for power wiring shall be not less than 15 A per way. Loadingper
way shall not exceed normally 100 watts. The following loads may be assumed if
exact figure are not known.
3-Pin15A0utlets1.000Watts 3-
Pin5AOutlets100Watts

WiringforMotors:

Final sub-circuits loop in motors shall be connected to separate ways of the
Distribution board even if the current in the sub-circuit is less then 15A. No looping is

permissible.

All wiring shall be carried in H.G. conduit as specified in |.S. specification for gaugefor
different sizesof conduit.When the motor is resilientlymountedfixable with approved
adopters shall be used for the last few feet. Where cables are used sufficient loop
shall be left.

All switch fuse units controlling circuits feeding motor .shall be pr9vided with H.R.C.

fuses or as specified:

Theframeofeverymotoranditsassociationcontragearshallbeearthedbytwo

separateanddistinctconnectionstoearthconnectorshallbecapableofearring3
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times the rating of fuse or 1.1/2 time the setting or the circuit breakers but in no case
than NO.8 S.W.G. or 7064" or equivalent cross section of copper. Where practicable,
the earth connections shall be visible for periodical inspection. Gas or water pipes

shall not be used for earth connections.

SocketOutletsandControlSwitchesfAand15A:

Allsocket outletsshallbeof 3 pintype, thethirdpin being connected to the earthstud of
nearest distribution board by separate earthing wire: The socket shall conform to I.S.:
1293/1938,’single pole, piano type. Each socket pubets shall be provided with a
control switch of appropriate rating and as specified. The switch and socket shall be
mounted inside the iron clad box provided with 1/8” Perspex cover as directed by the
Engineer-in-charge or as specified in schedule of quantities. Inside switch box ample
space shall be available around switches for connection wires to switches. All socket
outlets for power shall be mounted at the skirting level otherwise specified or as
directed by the Engineer-in-charge.

The three phase plug receptacles shall have their earth terminals connected by
independent earth wires to ring main strip on the building. In buildings where
explosion proof fixtures are installed single phase plug receptacles as well as light
points shall be connected to ring main ground bus installed in the building byseparate
earth wires of approved size.

Socket outlet shall have some provision not to receive the matching plug unless the
grounding pin is in correct position. The grounding pin of the plug shall make the
contract first and break the contract last at the time of inserting or removing the plug
respectively.

The grounding terminal shall be connected to the enclosed metal body providing
G.|.Stud, nut washers welded to the box.

Each unit shall be suitable for flush mounting as required and indicated in the
applicable drawings.

Combination unit socket outlet and switch shall be complete with necessary internal

wiring. The switch/socket shall be mounted on M.S. bracket enclosed in a box.

ConduitWiring:

Where conduit wiring is adopted type and size of the conduit shall be as indicated in

the drawing. The minimum of the conduit shall be 19 mm.

Thecontractorshallthoroughlystudythestructuralofthebuildingsandwherever,

necessaryshellinconsolationwithDepartment’'srepresentativesatsite,make
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25.

suitable adjustments in the cable routings, earthing arrangements, and locationboxes,
fitting etc. with a view to avoid interference with any part of the building, structure,
equipment orany other work in the building or to effect any improvement in the

arrangement.

Protectionofconduitagainstrust:
Conduit shall be given two coats of oxide paint before they are placed in position. All
exposed conduit shall be planed after installation with the colour as approved by the

Engineer-in-charge. This do not apply to galvanized conduit.

AProtectionagainstinsectsariddamp:
In Order to minimize cocensation or sweating inside the conduit, system shall be

properly drained any ventilated in such a manner as to prevent the entry of insects.

Conduit shall first be installed as a complete system without cables and shall be
continuous from outlet to outlet from fitting to fitting and mechanically and electrically

connected to all boxes and fittings.

SPECIFICATIONFORPOWERCONTROLANDTELEPHONECABLES:

SCOPE:

The specifications cover the supply and medium voltage "Power and control cables
either in ground or trench depending on the conditions at sate including accessories
for the same. The work in general, consists of supplying, laying jointing terminating
and connecting at. 1.1. KV APLSTS PVC power and control cables.

The contractor shall supply all accessories including jointing and terminating
materials, compound, tapes supporting materials, cleats cables lugs, concrete stable,
bricks sand, cable-markers etc. as required to make the installation work including

digging and filling of the trenches as required.

SPECIFICATION:
All power cables to be supplied mentioned as ‘APLSTS’ in the Schedule should be
mass impregnated, non draining, paper insulated lead sheathed, double steel tape

armored and must comply with the latest IS1BS specifications.
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All cabling materials suchas cable compound, cable lugs,taped shall be of approved
quality acceptable to the type recommended by the manufacture of the cable for
which it is used and approved by the Department.

as installation of all equipment shall also conform to the applicable. Codes and
practice as per the IS and shall be executed to comply with the lates Indian Electrical
rules as regards the safely, payable of equipments and other essential provisions

specified therein.

Onlyapprovedmakeofcableshallbeused.ICCandCClwillbepreferred,

ThecablesshallgenerallybelaidasperisCodeof practice.

GENERALRULESCABLELAYING:

Installation shall be carried out in a neat workmen like manner by skilled experienced

and competent workmen in accordance with the standard practices.

Cablesshall be laid preferably in one length to avoid joins. If straight jointsare found-
necessary, these can be introduced with prior approval of the Engineer-in-charge.The
cost of the straight joint however, shallnotbeborne bythe Department.But in no case

joint shall be within the conduit G.I. pipe and duct.

Proper care should be exercised in handling the cable to avoid formation of kind etc.
and should it become necessary a cable be bent to a radius not less than 20 timesthe

overall diameter of the cable.

Method of installation, routing of cable etc. shall in every case be subject to the
Department’s approval and the contractors shall modify and or certificate no extracost
to the Department’s any portions of the installation which do not meet with the
Department’s approval. All damages to the civil and other works on thisaccount shall
be made good by the contractor at no extra cost to the Department.

The electrical contractor while notifying the building contractor for such work shall
furnish the proper draws, dully explaining the work involved of indicate at suit actual
work to be carried out as may be required by the building contractor. The electrical of

any such work as the electrical work with this to the same has been completed.

Where cablespass through hume pipes, contractor shallfix hard wood bushed round

thecablesattheendsofhumepipes.Wherethecablespassthroughthefloorsor

Paged440f72



Vi.

Vii.

viii.

Xi.

Xii.

Xiii.

chambers and in such situation’s the Engineer shall require, the contractor shall seal
cable holes in a manner approved by Engineer-in-charge.Where cable. passthrough
roadsmullahs. etc. cablesmust be protected byclass ‘A’ Hume pipe of diametersnot

less than 6. (15cms).

The cable routs shall be the shortest and these shall be minimum inference with built

up areas, lawns etc.

Care shall beexercisedforproviding suitableprops other servicelinesonearthatthe
timeofexcavation.Wherecuttingofalawninevitableitshouldbewiththeapprovalof the

Engineers-in-charge.

Excavation of the trenches shall be executed with vertical sides and the trenchesshall
be kept as straight as possible. The exact location of each trench shall besettled by
the Engineer-in-charge. On the site when the contract is in a position to commence
each portion of the work.

The trench shall be not less than 1/2 meter wide and 90 cms deep. Ifmore, cables are

to be laid, .the width should be suitably increased.

After the cables are laid, the trench shall be filled in layers, the each layer being weal
rammed by spraying. water and consolidated and sufficient alloviance made for
settlement. The extra earth over the trench should be removed from the place of

trench to a place as decided by the Engineer-in-charge at site.

Ends of cables shall be property sealed to prevent entry of moisture prior to

installation.

Where it is as specified as 1/2 core cables the 1/2 core shall be a natural conductor

having reduced section.

For all multi core cables each core and tails shall be brought not, marked and or

colored in on approved manner.

Cables termination shall be done with suitable compression brass glands in the case
of PVC cables and cast iron trifurcating boxes in the case pf APLSTS cables. The
Armour should be connected to the right main earth building with duplicate earthwires

as per the relevant IS/BS specification.
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The core insulation over each conductor shall however be retained through out the
run of the conductor uptothe end where lungs shall befitted thereonfor connections.
The lungs shall by fitted by means of approved solder and the such as aleap andEyer

NO.7 liberally used. The joint shall be mechanically strong and pressure tested.

DISTRIBUTIONBOARDSANDPANELS.

GeneralRequirements:

All distribution panels shall comply with IEE. Rules 60-61. A clear distance of 0.91 b
meter in front of the switch board shall be kept. Where bare connections of
attachment are provided at the back of the switch board the space behind the panel
shall begetter less than 0.299 meter or more than Q.762 main width there shall be a
passage way from the further outstanding part of any attachment or conductor. If the
space behind the switch board exceeds 0.70 main width there shall be a passageway
from either end of the switch board clear to night of 1.928m width 0.299 m. All wiring

connection shall be made neatly and securely.

For crocoites carrying more than 10 Amps, tinned cable sockets shall be used, all
connections shall be so made as to form own diagram Circuit shall be clearly
numbered to correspond-to wiring diagram. Names of the distribution boards shall be
painted as directed by the Engineer-in-charge. All the which fuse units and isolators
D.Bs. shall be complete with earthing studs lugs neutral bar ink. H.R.C. fuses and of

approved make.

Skeiten type panels shall have a rigid from work adequately braced and supporting
frames adequately braced over which sheet metal shall be nearly secured. All
switches distribution boards etc. shall be neatly arranged on the panels and all
connections made from the back of switches. The panels shall be rendered dust and
vermin-proof. The interior of the panels shall not be accessible to unauthorized

persons.

The recess type boards shall .be embedding wall in —a cupboard with a metal hinged
door with locking arrangement. In all recessed conduit work all distribution boards
shall be recessed. Where recessing is not possible, free standing panel may be

provided as approved by the Engineer-in-charge.

All individualcomponents the switchfuse units D.Bs. etc. shall be connected byearth

connected by earth continuity wire of appropriate size with the main earth bus of the
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D.B.etc.The panel switches of D.Bs. shall be earthed by the less than 2 distinctive

paths to earth. Earthing of metallic parts of exposed metal shall not be effected

through any structural metal work which houses the installation.Where metallic parts

are not requiredto be earthed and are liable tobecome alive should the installation of

the contractor become defective such metallic parts shall be separated by durablenon

conducting malarial from any structural work.

(a)

Power panels shall be 3 phase, 4 wire, 400.230 volts for the distribution of 3
phase or single phase power loads. Lighting panels shall be 3 phase 4 wire
400/230 volts for single phase lighting load distribution on all 3 phase.

All panels shall be done of protected front type with no mechanical orelectrical
defects.

Bus bars shall be of electrolytic copper or alluminium as specified and the
properly tinned sizes as indicated on applicable drawings as required.

All knock outsfor branch circuits entries shall be drilled and filled as required,
for lighting panels the top and bottom cover plates shall be. removable type.
Main disconnectdevice for all panel boards shall be of switches of disconnect
type and of the size as indicated shall be mounted directly below the panel or
through a short thread conduit of required size.

The main disconnect for all panel boards shall have an entry suitable for PVC
Armored cable from bottom.

All panel boards shall be provided with an earthing terminal and lug for
connection to the grounding system.

Temperature rise of all electrical parts shall not be more than 300c With full
load amperes at room temperature.

All barnes and supports of current carrying partsshall be of moisture resistant
insulating material and shall not be adversely affected by arcing.

The locations of panels shown in the drawings are only tentative; panels may
be located at a place approved by the Engineer-in-charge.

All civil works connected, with fixing such as grouting chasing and making
good shall be the Tenderer responsibility.

Wires adequate capacity with proper size of lugs shall be used for inter
connections.

Panelshouldbe  self-supported  onanglechannelironframework.ltshouldbe
preferably of bolted construction in case bolted or grated rigidly after leveling

and alignment.
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(0)The cupboard and D. B. should be of such size so to be accommodated in the
existing room as per 1.5 rules and |.S. codes of practice for installations of
Medium voltage switchgear.

(p) Fabrication drawing showing the detailed dimensions and panels and its
components indicating the frame work, earthing positioning of switches. 6 Bs.
cable boxes, adopter chambers etc shall be furnished to the Engineer-in-
charge for his approval. All material to be got approved by the Engineer-in-
charge. Panel should be guaranteed for satisfactory operationsfor a period of
one year after handing over.

() The panel should be painted with anticorrosive paint suitable for humid ,and
salty atmosphere on two coast to primer.
SwitchGears,powerspanelsD.B.AndS.F.Us.phasebusbar,theSizesof the bus

bars shall be so selected that the current density in bar does not exceed 150 amps,

per sq. m. for copper. The length of Dus-bar chamber should be as suitable length to
fix all the switches etc. as per the prevailing standards, clear spacing of two adjacent

buses shall be 1 a/2" minimum bar should be tasted all along with colour coated 11

KV grade PVC tape The maximum internal of support for eachunsupported length

shall exceed 600 mm.

The bus bar shall be of copper/alluminium and fabricated to the relevant
standardsspecification.Incasealluminiumbusbarisusedspecialwithhighconductivity
alluminium bus bar alloy E 91 C frame conforming to E.S.S. 2898 shall be used. The
current density shall not exceed 800A per sq. inch. Hylambarriers will be provided over
the joints to prevent any short circuit.

The bus enclosing shall be made out not less than 16 gauge M. S. sheet
construct on with angle iron support. All interconnections between bus bars S. F Us and
O. Bs shallbe of adequate size and detailsof such inter connection shallbefurnished to
the Engineer-in - charge for his approval.

The busbar shall be air insulated extensible type rectangular one. The bus bars
chamber shall be dust tight by providing gaskets secured property so as to tender it
veritin proof.

The combination fuse switch unit should comply with IS 4064 BSS61 and BBS
2510 wherever applicable. It should be suitable to accommodate High Rupturingcapacity
cartridge Fuse links complying with IS 2208 or BS 88 and having a certified rupturing
capacity of not less than’ 35 MVA at 4440 volts (ACS duly Q The switch gear (panrsD,
Bs. etc. shallbe installed generally asper is-Part -13072 and asspecified and shown in

drawings.
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All fuse switch units shall be provided with, non-deteriorating HRC fuse links
complying with IS 2208-1962 and having rupturing capacityof 35 MVA at 415 voltsoras
specified.

All switches above 60 amps, rating shall be provided with suitable size adapted
boxes. All switches mounted-on the top of the busbars shall be provided
,withdetachabletype reverseentryadapter boxes.Suitablyengravedtables shallbeprovided
for each circuits as well as for the board.

A meters sector switches and LMH meter shall be provided where. Specifically
mentioned. Small wiring for the inter-connecting shall be color coded and provided with
numbered feuses for easy identification of circuits.

(a) Thedistributionboardsshouldbetotallyenclosedmetalcladcomplyingwith
B. S. 214. the M. S. sheet steel enclosuresfor recessed D. Bs. shall be of not
less than 14 gauge.

(b) The D. B. shall be with hinged door and the locking arrangements asapproved
by the Engineer-in-charge.

(c) All the components shall be enclosed in the enclosure. The mounting of D. B.
shall be got approved by the Engineer-in-charge before carrying out the
installation.

(d) The D. Bs shall have proper side-cut outs for conduits entry or cable entry as
required and these shall be made on site

(e) Adequate spacing shall be provided inside the D Bs. for easy removal of the
fuses and carry out the interconnection.

() A set of insulating bamers have to be provided between incoming breakers

switches and fuses.

Switchfuse Units:

(a) All the D.P.T.P. and T. PN. Switch fuse units shall be totally enclosed iron a
clad quick
make, quick break type to best Indian make conforming to the I.S. or S. 3185
specifications. All the switch fuse units shall have mechanical Interlock with a
door so that the door so that the door cannot be opened when the swatches
are in ON position. The switch should be of double be i>\ solution type to
ensure safely.

(b) EachT.P&T.PNswitchfuseunitshallbeearthedwithtwodistincteach connections.

(c) Suitableinsulatorshallbeprovidedbetweenphase.

(d) Thereshallbesuitablenaturallinkinthefusebox.
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(e) AllIT.PandT.PN:switchfuseunitssnailberatedfor500voltsandD.P, (required for
single phase supply) and S.PN. switches for 250 volts.
() TheH.HC.catndgefuseshallconformtoU.S.88 (1952).

The 0O.C.Bs. ACS shall be suitable for 400/440 volts 3 phase
escapable of interrupting a fault MVA of not less than 31. The circuit breaker
shall conformtotheBSS-9361940.BSS3659with suchtrippingarrangement as
mayas required under special specification isfor the building. Efficient and fool
- proof mechanical interlocking shall be provided for the safe operation and
maintenance. The rate be inclusive of the first filling of oil.

Instrumentation:

Tile instruments and meters wherever necessary shall be housed in special
sheet steel box located between switch fuses units and bus bar chambers. The
instruments etc. shall be mounted on the hinged cover with heir dial flushed. All
instruments shall have protective H. R.C. fuse links. All interconnections and small
wiring shall be neatly dressed arranged and duly coloured 10r easy identification of
circuits.

Meters shall be provided as required in the Schedule, Meters shall be dead
head and be suitable for 400/ 440 volt 3 phase 4 wire 50 c/cie (in balanced load)
supply.

Each section switch shall be 3 point and of minimum 250 volts grade with
silver tipped contact suitable for metering circuits, current transformers shall be of 5VA
burden and commercial metering accuracy. Indication lamps shall be penal mounting
type preferably of 250V grade. Every unit shall be prewired and interconnected to the
systemforitsrequired indicatingperformance. Indicating lampsshallhave independent

circuit fuse.

FIXINGOFLIGHTINGFIXTURES:
Location of fixtures their manner of fixing mounting height etc. are indicated inrelevant
drawing. Actual location and levels shall however be arrived at site in co- ordination
with other service etc. and prior approval of the Engineer-in-charge regarding the
actual location Manner of fixing shall be obtained before the work is taken up in hand.
In all cases the contractor shall provide necessary interconnection wiring earthing
painting etc. all necessaryfor complete installation. The contractor shall also test and
commission the fixtures during completion of the work.

General arrangement of fixtures layout is indicated in drawings. Care shall be

takentoseethatalllightfixturesareinarowinaroomorparticulararea,arein
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absolutelineandplumpandaresymmetricallydisposedwithrespecttofinished surfaces of
walls, columns beams etc.

The inter-connections wiring from the light outlet pointupto the fixture shall be carried
out by means of flexible copper wire of section not less than 1.5 mm2.

All fixtures suspended by means of conduits shall be done with all and socket jointsor

as per approved design.

INTERNALELECTRICALWORKS
TECHNICAL SPECIFICATIONS

GENERAL

NOTES:

1.

The item given in this schedule are provisional. The Contractor shall be paid
for the actual quantity of work executed as measured at the site at the rates
tendered. The Engineer-in-Charge reserves the right to increase or decrease
any of the quantities, or omit tally any item of work. Any claim by theContractor
on these accounts will not be entertained.

All the item of work given in this schedule of quantities shall be executed
strictly in accordance with the latest Indian Standard Specifications and the
requirements of the Electricity Supply Authority.

The Contractor shall visit the site and shall satisfy himself as to the conditions
under which the work is to be performed. He shall also check and ascertainthe
location of any existing structure or equipment or any other situation which
may affect the work. No extra claim as a consequence of ignorance or on
ground of insufficient description will be allowed at a later date.

AllequipmentandmaterialshallbeNS/IS/BSapproved.
AllapprovalsshallbeobtainedfromEngineer-in-Charge

All equipment and material shall be inspected at manufacturer’'s works as per
relevant IS by the Owner or his representative before dispatch to site.

All Shopdrawingshasto beapprovedby theEngineer-in-Charge/ beforework at
site or fabrication starts.

All Testing and Commissioning shall be as per relevant IS for equipment and
IS: 732:1989 for theinstallation. All these testing records are to be maintained
and submitted for Engineer-in-Charge representative.

The Contractor shall provide detail shop /working drawing and receive
approval from Engineer-in-Charge before commencement of work.
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10.  The item given in this schedule are provisional. The Contractor shall be paid
for the actual quantity of work executed as measured at the site at the rates
tendered. The Engineer-in-Charge/ reserves the right to increase or decrease
any of the quantities, or omit tally any item of work. Any claim by the
Contractor on these accounts will not be entertained.

WIRING

GENERAL
Technical Specifications in this section cover the Internal Wiring Installations
comprising of: Wiring for lights and convenience socket outlets etc. in

concealed/surface conduit/raceways. Wiring for telephone outlet, Sub main wiringetc.

STANDARDSANDCODES

The following Indian Standard Specifications and Codes of Practice will apply
to the equipment and the work covered by the scope of this contract. In addition the
relevant clauses of the Indian Electricity Act 1910 and Indian Electricity Rules 1956as
amended up to date shall also apply. Wherever appropriate Indian Standards are not

available, relevant British and/or IEC Standards shall be applicable.

BIS certified equipment shall be used as a part of the Contract in line with
Government regulations. Necessary test certificates in support of the certification

shall be submitted prior to supply of the equipment.

It is to be noted that updated and current Standards shall be applicable
irrespective of those listed below.

1100VgradePVCinsulatedwires. IS  694:1990

Rigid steel conduits for electrical wiring. IS  9537:Partl1980
IS 9537: Part Il 1981

Accessoriesforrigidsteel conduits IS 3837:1990

Flexiblesteelconduitsforelectrical wiring IS 3480:1990

Switchsocketoutlets IS  4615:1990
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Switchesfordomesticandsimilarpurposes IS  3854:1997

Boxesfortheenclosureofelectricalaccessories IS  5133:Part-I
&111969
Codeofpracticeforpersonalhazardfiresafetyofbuildings IS  1644:1998
Codeofpracticeforelectricalinstallationfiresafetyofbldg... IS 1646:1997
Codeofpracticeforelectricalwiringinstallations IS  732:1989

OutletBoxesfor Ceiling

Workmanship:

Outlet boxes for ceiling fans shall be fabricated from minimum 2 mm thick
sheet steel. The boxes shall be hexagonal/round in shape of minimum 75 mm depth
and 60 mm sides or 120 dia in case of round type box. Each box shall be provided
with a recessed fan hook in the form of one 'U' shaped 12 mm dia rod welded to the
box and securely tied to the top reinforcement of the concrete slab for a length of
minimum150 mmon either side 3 mmthick Perspex/ hylamsheet cover of matching

color shall be provided.

Boxes for Modular Wiring Accessories

SwitchBoxes-ModularTypeSwitches

Workmanship:

Switch boxes suitable to house modular type switches of required ratings, and
fan regulators as required shall be provided. In case the number of switches in one
box is not tallying with that available in standard manufacture, the box
accommodating the next higher number of switches shall be provided without any
extra cost. In case fan regulator/regulators is /are to be provided at a later dated,
suitable provision for accommodating such regulators shall be made in the switch
boxes and blank off covers shall be provided without any extra cost. Boxes shall beof

same make as of Switches

Switch boxes shall be so designed that accessories are mounted on a grid

platewithtappedholesforbrassmachinescrewsleavingamplespaceattheback
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and on the sides for accommodating conductors, check-nuts and screwed bushes at
conduit entries etc. The grid plates and M.S. boxes shall be fitted with a brass earth
terminal. Boxes shall be attached to conduits by means of check-nuts on either side
of their walls. Moulded front covers made from high impact resistant, flame retardant
and ultra violet stabilized engineering plastics shall be fixed by means of countersunk
chromium plated brass machine screws. No timber shall be used for any supports.
Switch boxes shall be located with bottom at 1200 mm above floor level unless

otherwise indicated.

PrimaryandSecondaryLightPointwiring

In respect of group control of lights (more than one light controlled by one
switchorMCB), wiringup tothefirstlightinthegroupshall bemeasuredandpaidfor as a
primary light point. Wiring for other lights looped in one group for switch
controlledasalsoMCBcontrolledlightsshallbemeasuredandpaidforassecondary light
points. Primary light points for switch controlled lights shall include the cost of control
switch whereas primary light points controlled by MCBs shall not include the switch
cost. The cost of MCB controlling such lights shall not be included in the primary light
point rate since the MCB shall be paid for in the item of DB.

The point wiring basis shall assume average wiring length and average
conduiting length per point based on parameters stipulated in para 8.2 below. The
average wiring length and average conducting length forming the basis of pointwiring
payment, shall take the electrical layouts of the entire project into consideration.
Tenderers are advised to seek clarifications, if they so desire, on this aspect before
submitting their tenders. No claim for extra payment on account of electrical layouts
in part or whole of the project requiring larger average wiring and conduiting length
per point, whether specifically shown in tender drawings or not, shall be entertained
after the award of contract.

Parameters: Wiring shall be carried out as per following parameters in

recessed/ surface conduit system.

o Onlyloopingsystemof wiring shall beadopted throughout. Nojoints excepting at
wiring terminals shall be permitted.

o Allaccessoriesshall beflushtypeunlessotherwise stated.
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o Lights, fans and 6 amp socket outlets may be wired on a common final such
circuit. Such circuit shallnot normally have more than a total of ten lights, fans
or socket outlets or a load of 800 watts whichever is lesser.

o Powercircuitsshall normallyhavemaximumone16ampssocketoutletunless
otherwise stated. Separate circuit shall be run for each geyser, kitchen

equipment, window air conditioners and similar appliances.

o Wiring rates shall include painting of conduits and other accessories as
required.
o Wiring rates shall include cleaning of dust, splashes of colour wash or paint

from all fixtures, fans, and fittings etc. at the time of taking over of the
installation.

o Wiringrates shall include blanking of outlet boxes to prevent damage/pilferage
of wires as elaborated in para 7.2.

CONDUITS:Alltheconduitsare25mmrigidPVCMMSpipes/DBtoSwitch Board
- 2.5 sq.mm for phase & neutral & 1.5 sq.mm for earth / SB topoint
wiring - 1.5 sqmm for phase, neutral & earth.

Workmanship:

PVCConduits:

Conduits shall be heavy gauge rigid PVC of minimum thickness of 1.8 mm.
Conduits shall be ISI marked conforming to IS 9537 (Part 3) — 1983.All conduit and
conduit accessories shall be of PVC.Conduits shall be joined together by a vinyl type
cement/ solvent.Minimum size of conduit shall be 20 mm.Conduit shall be fixed on
ceiling, wall or above false ceiling.All conduits shall be concealed in wall ceiling etc.
or fixed on surface of wall with clamps at regular interval as called for elsewhere.For
termination of PVC conduits into switch outlet boxes, PVC female adopters shall be
used.Wherever conduit run exceeds 10 meter, circular junction boxes shall
beprovided to facilitate pulling and inspection ofwires.Inspection boxes shall be
suitablefor sizesprings.Longradiusbendsshall beprovided.Heatingshall not be used to
bend the conduits.Size of conduit shall depend upon number and size of wires to be

drawn.

FIXINGOFCONDUITS:-
Surface Conduit
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Conduit pipes shall be fixed by heavy gauge saddles, secured to suitable wood
plugs or other approved plugs with screws in an approved manner at an interval of
not more than one meter but on either side of the couplers or bends or similarfittings,
saddles shall be fixed at a distance of 30 cmfromthe center of such fittings. The
saddles should not be less than 24 gauge for conduits upto 25 mm dia and not less
than 20 gauge for larger diameter conduits.The corresponding widths shall be 19 mm
& 25 mm.Where conduit pipes are to be laid along the trusses, steel joint etc. the
same shall be securedbymeans of special clamps made of whereasitisnot possible to

drill holes in the trusses member’s suitable clamps with bolts and nuts shall be used.

For 25mm diameter conduit width of clip shall be 19 mm and of 20 SWG. For
conduit of 32 mm and above, width of clip shall be 25 mm and of 18 SWG.

Where conduit pipes are to be laid above false ceiling, either conduit pipes shall
be clamp to false ceiling frame work or suspended with suitable supports from the
soffit of slab.For conduit pipe run along with wall, the conduit pipe shall be clamped
to wall above false ceiling in uniform pattern with special clamps if required to be

approved by the Engineer-in Charge at site.

Recess/concealedConduit

The chase in the wall shall be neatly made and of ample dimensions to permit
the conduit to be fixed in the manner desired. In the case of building under
construction, conduit shall be buried in the wall before plastering and shall befinished
neatly after erection of conduit.In case of exposed brick/rubble masonry work,
special care shall be taken to fix the conduit and accessories in position along with
the building work.Entire work of chasing the wall, fixing the conduit in chases, and

burning the conduit in mortar before plastering shall form \part of this work.

The conduit pipe shall be fixed by means of staples or by means of saddlesnot
more than 60 cm apart or by any other approved means of fixing.Fixing of standard
bends and elbows shall be avoided as far as practicable and all curves maintained by
bending the conduit pipe itself with the long radius, which shall permit easy drawing
in of conductors.All threaded joints of conduit pipe shall treated with

someapprovedpreservativecompoundtosecureprotectionagainstrust.Suitable
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inspection boxes to the barest minimum requirements shall be provided to permit

periodical inspection and to facilitate replacement of wires if necessary.These shall

be mounted flush with the wall.Suitable ventilating holes shall be provided in the

inspection box covers.Wherever the length of conduit run is more than 10 meters,

then circular junction box shall be provided.’

POINTWIRING

a)

ThePointWiringshall commencefromtheDistributionBoard andshallinclude the
circuit wiring of length as required via the switch to the fitting/socket outlet as
called for unless otherwise specified.

The Circuit Wiring shall be with 2 Nos. 2.5 sq mm PVC insulated stranded
copper conductor 1100 volt grade wires in PVC Conduit.
Theratesforallpointwiringshallincludethesupplyingandfixingof:
ISlapproved&markedPVCconduits.

ConduitaccessoriesconformingtolS

Draw,inspectionandjunctionboxes.
Zincchromatepassivizedswitchboxes,outletboxesetc.
Allfixingaccessoriessuchasclips,brassscrewsetc.

Embedding conduits and accessories in walls and floors etc. during
construction and/or cutting chases and making good as necessaryin the case
of concealed conduit work and/or providing and fixing saddles, hangers,
stirrups etc. and grouting of the same as required for surface conducting.
Switches,wiringaccessoriesandmoldedcoverplateasrequired.
Insulatedcopperearthwireforfixture,switch,outletboxandthirdpinofsocket outlet
to common earth.

All work necessary for wiring a point circuit of any length from the Final
Distribution Board to ceiling rose or connector via switch including circuitwiring
with 2 x 2.5 sqg mm PVC insulated stranded copper conductor 1100 volt grade

wires in conduit as required.

m) Paintingallconduits,outletboxesandjunctionboxes.
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PVCINSULATEDP.V.C.SHEATHEDWIRINGSYSTEM
GENERAL:

This systemof wiring, is suitable for low pressure installation, and shall not be
used in places exposed to sun and rain nor in damp places, provided they are
sheathed in the special approved protective covering and well protected to withstand

dampness.
Attachmenttowallsand ceiling:

All cables on brick walls, stone or plastered walls ceiling shall be run on well-
seasoned, perfectly straight and well varnished on four sides, teak wood or any
approved hardwood battens not less than 10 mm finished thick, width of which of
whichshall besuchastosuittotal width ofcableslaidonthebatten,prior toerection, these
shall be painted with one coat of varnish or approved paint of colour to match with
surrounding. These battens shall be secured to wall and ceilings by flat head wood
screws to raws plug or phill plug at an interval not exceeding 75 cm. Wood
plugscanbeusedonlywithspecial approvaloftheEngineer-in-charge.Theflathead wood
screws shall be counter within wood batten and smoothed down with file.

Where wiring is to be carried out along the face of the rolled steel joints a
wooden batten of adequate width shall first be laid on the same and dipped to it as
inconspicuously as possible. The wiring should then be fixed to this backing in the
ordinary way. Where wiring passes through structural steel work, the hole shall be
suitably bushed to prevent the abrasion of the cables.

Attachmenttofalse ceiling:

In no case, the open wiring shall be run above the false ceiling without the

approval of Engineer-in-charge.
Linkdips:

Onlyaluminumalloyclips/jointclipsshall beused.Thethicknessshall be0.32
mm(30SWG) forlengthsof25mmto40 mm and40mm(28SWG) for lengthsof50 mm to
80 mm. The width shall not be less than 8 mm in all these cases. Link clips/ joint clips
shall be so arranged that one single clip shall not hold more than two core or three
single core TRS of PVC insulated and PVC sheathed upto 2.5 sw. mm. abovewhilea

singleclipshall holda singletwincoreortwosingle core cables. The
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clips shall be fixed on varnished wood batten switch iron pins and spaced at interval

of 15 cm both in the case of horizontal and vertical runs.
Bendsinwiring:

The wiring shall notinanycircumstances bebent soastoforman abruptright
angle but must be rounded off at the corners to radius not less than six times the

overall diameter of the cable.
ProtectionofwiringformMechanicalDamage:

In cases where there are chances of any damage to wiring, such wiring shall

be drawn complying with the all the requirements of conduit wiring system.

Suchprotectivecoveringshallinallcasesbefittedonalldowndropswithin

1.5m.fromthefloororfromfloorleveluptotheswitch boardwhicheverisless.
Passingthroughfloors:

All cables taken trough floor shall be enclosed in heavy gauge steel conduit
extending1.5 m.abovethefloor or uptotheswitch board,whichever islessandflush with
the ceiling below or by means of any approved type of metallic covering. The ends of
all conduits or pipes shall be neatly bushed with porcelain wood or other approved
material. The conduit pipes shall be security earthed.

Passingthroughwalls:

When conductors pass through walls, any one of the following methods shall
be employed. Care should be taken to see that wires pass very freely through
protectivepipeorboxandthosewirespassthroughinastraightlinewithoutanytwist or cross

in wires on either ends of such holes.

A box of teak wood or approved hard wood extending through the hole
thickness of the wall shall be buried in the wall and casings or conductors shall be

carried so as to allow1.3 cmair space on the three sides of the casing or conductor.

The conductors shall be carried in an approved heavy gauge solid drawn orlap
weld conduit or in a porcelain tube of such a size that it permits easy drawing in, the

ends conduit shall be neatly bushed with porcelain, wood or other approved material.

Where a wall tube passes outside a building so as to be exposed to weather,

theouterendshallbemountedandturneddownwardsandpropertybushedonthe
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open end. The conduit shall beneatly arranged so thatthe cables enter themwithout

bending.
Buriedcables:

The TRS or PVC sheathed cable shall not normally be buried directly in
plaster.Whereso specificinthespecial specificationtheymaybetakeninteakwood

channeling of ample capacity or conduit pipe buried in the wall.
Strippingofouter covering:

While cutting and stripping of the outer covering of the cable care shall be
taken that the sharp edge of the cutting instrument does not touch the innerinsulation
of the conductors. The protective outer covering of the cables shall be stripped off
near connecting terminal and thisprotective covering shall be maintained upto the
close proximity of connecting terminals as far as practicable. Care shall be taken to
avoid hammering on link clips with any metal instrument after the cables are laid.
Where junction boxes are provided they shall be made moisture proof with a plastic

compound.

CIRCUITCUMPOINTWIRING

The rates for all point wiring itemshall also include supplying and fixing of the
following:
1 ThisscheduleofQuantitiesshallbereadinconjunctionwiththetechnical

specification, General & Special conditions as well as all tender drawings.

2 ApprovedGlsaddlesandgroutingthesameforexposedconduitwork.

3 16gaugethickOutletboxesandjunctionbox.

4 Allfixingaccessoriessuchasclips,brassscrewsetc.

5 Quoted rate for MCB controlled primary point shall include all the materials
andworksnecessaryincludingcircuitlengthfromDB  uptofirstPoint.Quoted rate
for Switch controlled primary point shall include all the materials and works
necessary including 1st switch board and first light point.

6 Embedding conduits and accessories in walls and floors etc. during
construction and/ or cutting chases (with chase cutting machine) and making
good the same as necessary in the case of concealed conduit work.

7 Switch,socketoutletandnecessaryblankplateswherever required.
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8 PVC insulated copper conductor stranded flexible wire of Green color with

yellow bands for earthling of fixtures, outlet boxes and third pin of socket

outlet.
9 Repainting of conduits, outlet boxes and junction boxes where everdamaged.
10 All wires shall be PVC insulated copper conductor stranded flexible 1100

volts grade and shall be of approved make. All wires shall be as per (FRLS).

11 Allsocketsshallbeshutteredtypeandwithearthterminal.

13 Separateneutralandearthingwireshallbeprovidedforeach circuit.

14 Lightingandpowercircuittobekeptseparate.

15 Average length consider by us for point wiring are tentative only. Vendor to

reverify the same from drawings before quoting.

16 In case of switch control, primary point shall be considered as from switch
board to first light point and secondary point shall be considered as fromfirst
light point to next light points (Loop point).In case of MCB control, primary
pointshall befromMCB (D.B.) tofirstlightpointandsecondarypointshall be
considered as from first light point to next light points (Loop point)

17 The Contractor shall provide detail shop /working drawing and receive
approval from Engineer-in-Charge /consultant before commencement of
work.

(A) For6Aplugpoint2.5sgmmforphase,1.5Sq.mmforneutral&earth
(B) For 16A plug point for A/C & Geyser 4 sq.mm for phase, Neutral & 2.5
sq.mm earth

WIRES

Wiring shall be carried out with PVC insulated (FRLS) 1100 volt grade
unsheathed single core wires with electrolytic annealed stranded copper (unless
otherwise stated) conductors and conforming to IS 694/1990. All wire rolls shall belSI
marked. All wires shall bear manufacturer's label and shall be brought to site in new
and original packages. Manufacturer's certificate, certifying that wires brought to site

are of their manufacture shall be furnished as required.
Light, fans and call bells shall bewiredin the ‘lighting’ circuits.15A/16A socket

outlets and other power outlets shall be wired in the ‘power’ circuits. 5A/6A socket
outlets shall also be wired in the ‘power’ circuit both in

Page610f72



Residentialaswellasnon-residentialbuildings.

Colourcoding:Followingcolorcodingshallbefollowedinwiring:-

Phase: Red/Yellow/Blue. (Three phase wiring)
Live: Red(Singlephasewiring)

Neutral: Black

Earth: Yellow/Green.

Termination of circuit into switchboard: - Circuit will consist of phase/neutral/earth
wire. Circuit will terminate in a switch board (first tapping point, where from point
wiring starts) in following manner:-

Phase wire terminated in phase connector. Neutral wire terminated in neutral
connector.
Earthwireterminatedinearth connector.

The switchboard will have phase neutral and earth terminal connector blocks

to receive phase/ neutral/earth wire.

LAYINGANDDRAWINGOFWIRES
BunchingofWires

Wires carrying current shall be so bunched in conduits that the outgoing and
return wires are drawn into the same conduit. Wires originating from two different

phases shall not be run in the same conduit.

DrawingofWires
Thedrawingofwiresshallbedonewithdueregardtothefollowing precautions:-

1. No wire shall bedrawn into anyconduit, until all work of any nature, that may
cause injury to wire is completed. Burrs in cut conduits shall be smoothen
beforeerectionofconduits.Care shall betakeninpullingthewiressothatno
damage occurs to the insulation of the wire. Approved type bushes shall be
provided at conduit terminations.

2. Before the wires are drawn into the conduits, conduits shall be thoroughly
cleanedofmoisture,dust,dirtoranyotherobstructionbyforcingcompressed air

through the conduits if necessary.
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3. While drawing insulated wires into the conduits, care shall be taken to avoid
scratches and kinks which cause breakage of conductors.

4. Thereshallbenosharpbends.

5. The Contractor shall, after wiring is completed, provide a blank metal/sun
mica plate on all switch / outlet / junction boxes for security and to ensurethat
wires are not stolen till switches / outlets etc. are fixed at no extra cost the
contractor shall be responsible to ensure that wires and loop earthing
conductors are not broken and stolen. In the event of the wire been partly /
fully stolen, the contractor shall replace the entire wiring along with loop
earthing at no extra cost to the Owners. No joint of any nature whatsoever

shall be permitted in wiring and loop earthing.

Termination/JointingofWires

Sub-circuit wiring shall be carried out in looping system. Joints shall be made
only at distribution board terminals, switches/buzzers and at ceiling
roses/connectors/lamp holdersterminals forlights/fans/ socket outlets. No joints shall

be made inside conduits or junction/draw/inspection boxes.

Switches controlling lights, fans or socket outlets shall be connected in the
phase wire of the final sub circuit only. Switches shall never be connected in the
neutral wire.

Wiring conductors shall be continuous from outlet to outlet. Joints where
unavoidable, due to any special reason shall be made by approved connectors.
Specific prior permission from Architect/Owners in writing shall be obtained before
making such joint.

Insulation shall be shaved off for a length of 15 mm at the end of wire like
sharpening of a pencil and it shall not be removed by cutting it square or wringing.

Strands of wires shall not be cut for connecting terminals. All strands of wires
shall be twisted round at the end before connection.

Conductors having nominal cross sectional area exceeding 4 sq. mm shall
always be provided with crimping sockets.

At all bolted terminals, brass flat washer of large area and approved steel

spring washers shall be used.

Brassnutsandboltsshallbeusedforallconnections.
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The pressure applied totighten terminalscrews shallbejust adequate, neither
too much nor too less.

Switches controlling lights, fans, socket outlets etc. shall be connected to the
phase wire of circuits only.

Onlycertifiedvalidlicenseholderwiremenshallbeemployedtodowiring/ jointing

work.

Load Balancing
Balancingofcircuitsinthreephaseinstallationshallbeplannedbeforethe
commencement of wiring and shall be strictly adhered to.

ColourCodeofConductors
Colour code shall be maintained for the entire wiring installation - red, yellow,

blue for three phases, black for neutral and green for earth.

FanPointWiring

Pointwiringfor FANwith 2-1.5 sq.mm& earth wireof1.5 sq.mm(Green) both are
of .ISI marked 1.1 KV Grade(FRLS)PVC insulated multistring copper wires, in
following type of pipe to be erected concealed in / flushed on wall/ceiling complete
with 6A Modular type switch and humfree EME four or more step type electronic fan
regulator with separately mounted andaccessories with earth continuity of following
type erected on PVC / Metallic box, single mounting base frame covered with
textured/metallic front plate modules erected on / in wall / ceilingas per pipe erected.
With necessary ceiling rose / Connector Including flexible conduit as required & all
mounting accessories to mount the fan as directed. (a)With mediumclass Rigid PVC

pipe and accessories Cat. I

Workmanship:

Point Wiring for fan shall be carried out with PVC insulated (FRLS) 1100 volt
grade unsheathed single core wires with electrolytic annealed stranded copper
(unless otherwise stated) conductors and conforming to IS 694/1990. All wire rolls
shall be ISI marked. All wires shall bear manufacturer's label and shall be brought to
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siteinnewandoriginalpackages.Manufacturer'scertificate,certifyingthatwires brought to

site are of their manufacture shall be furnished as required.

Fans shall be wired in the ‘lighting’ circuits. 15A/16A socket outlets and other
power outlets shall be wiredin the ‘power’ circuits. 5A/6A socket outlets shall also be

wired in the ‘power’ circuit.

LOOP PLUG

Point wiring for Looped Plug with 6A Modular type switch & 5 pin socket
erected on PVC / Metallic box, single mounting base frame covered with textured /
metallic front plate modules erectedon/ in wall / ceiling with following type

accessories.

PVCPIPES

Providing and erecting ISI mark Medium class RIGID PVC PIPES of following
size complete to be erected on/in wall or ceilingerected with necessary PVC fittings &
Junctionboxes fixed with adhesive solution& Clamps with followingdiaofpipes,in

approved manner as directed, a) 20 mm., b) 25 mm., c) 32 mm.

Workmanship
CONDUITING
The rates to be quoted by tenderers shall include any or all of the following. No

additional costs shall be paid for tools etc. as required to complete the work.

Allcuttingofchassisinbrickwallsshallbewithchasecutting tools.

Whenever required chases shall be cut in stone walls with a chase cutting machine
and with specific tools as required prior to plastering.

In case of exposed stone walls the conduits shall be laid along with the construction
of the wall and coordinated with civil activity.

Fabricatedaccessories
Whereverrequired,outlet/junctionboxesofrequiredsizesshallbefabricatedfrom

1.6 mm thick sheet excepting ceiling fan outlet boxes which shall be fabricated from
minimum2 mmthick sheets.The outlet boxes shall be ofapprovedquality, finishand

manufacture. Suitable means of fixing connectors etc., if required, shall be provided
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in the boxes. The boxes shall be protected from rust by zinc phosphate primer
process. Boxes shall be finished with minimum 2 coats of enamel paint of approved
color. A screwed brass stud shall be provided in all boxes as earthing terminal.

OutletBoxesforLightFittings.

Theseshallbeminimum 75mmx75mmx 50mmdeepandprovidedwithrequired number
of threaded collars for conduit

Entry. For ceiling mounted florescent fittings, the boxes shall be provided 300 mmoff
center for a 1200 mm fitting and

150 mm off centre for a 600 mmfitting so thatthe wiring is taken directly to the down
rod. 3 mm thick Perspex /hylam

sheetcoverofmatchingcolourshallbeprovided.

LAYING OF CONDUITS

Conduitsshall belaideitherrecessedinwallsandceilingsoronsurfaceonwallsand ceilings
or partly recessed and partly on surface, as required.
Samerateshallapplyforrecessedandsurfaceconduitinginthis contract.

Stranded copper conductor insulated wire of size as per schedule of quantities shall
be provided in entire conduiting for loop earthing.
Glwireofsuitablesizetoserveasafishwireshallbeleftinallconduitrunsto facilitate drawing

of wires after completion of conduiting.

RECESSEDCONDUITING

Conduits recessed in concrete members shall be laid before casting, in the upper
portionofslabsorotherwiseasmaybeinstructed,soastoembededtheentirerunof conduits
and ceiling outlet boxes with a cover of minimum12 mm concrete. Conduits shall be
adequately tied to the reinforcement to prevent displacement during casting at
intervals of maximum 1 meter. No reinforcement bars shall be cut to fix the conduits.
Suitable flexible joints shall be provided at all locations where conduits cross

expansion joints in the building.

Conduits recessed in brick work shall be laid in chases to be cut by electrical
Contractorinbrickwork beforeplastering.The chasesshall be cut byachasecutting

electricmachine.Thechasesshallbeofsufficientwidthtoaccommodatethe
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required number of conduits and of sufficient depth to permit full thickness of plaster
over conduits. The conduits shall be secured in the chase by means of heavy duty
pressed steel clamps screwed to flat strip saddles at intervals of maximum 1 meter.
The chases shall then be filled with cement and coarse sand mortar (1:3) and
properly cured by watering.

Entire recessed conduit work in concrete members and in brick work shall be carried
out in close coordination with progress of civil works. Conduits in concrete members
shall be laid before casting and conduits in brick work shall be laid before plastering.
Should it become necessary to embedd conduits in already cast concrete members,
suitable chase shall be cut in concrete for the purpose? For minimizing this cutting,
conduits oflesser diameter than 25 mmand outlet boxes oflesser depth than 50 mm
could be used by the Contractor for such extensions only after obtaining specific
approval from Architects/Owners. For embedding conduits in finished and plastered
brick work, the chase would have to be made in the finished brick work. After fixing
conduitin chases, chases shall be made good in most workmanlike manner to match

with the original finish.

Cutting chases in finished concrete or finished plastered brick work for recessing
conduits and outlet boxes etc. shall be done by the Contractors without any extra

cost.

Surface Conduiting

Wherever so desired, conduit shall be laid in surface over finished concrete
and/or plastered brickwork. Suitable spacer saddles of approved make and finish
shall be fixed to the finished structural surfacealong theconduitroute atintervals not
exceeding 600 mm. Holes in concrete or brick work for fixing the saddles shall be
made neatly by electric drills using masonry drill bits. Conduits shall be fixed on the
saddles by means of good quality heavy dutyclamps screwed to the saddles by
counter sunk screws. Neat appearance and good workmanship of surface conduiting
work is of particular importance. The entire conduit work shall be in absolute line and

plumb.

Fixingofconduitfittingsandaccessories
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For concealed conduiting work, the fittings and accessories shall becompletely

embedded in walls/ceilings leaving top surface flush with finished wall/ceiling surface

in a workman like manner.

Loop earthing wire shall be connected to a screwed earthstead inside outlet

boxes to make an effective contact with the metal body.

INTERNALLIGHTING

Alllightsaccessorieswithdrivertobeprovidedwithd YearsWarranty.

1.

10.

11.

DetailedCatalogues, Technicaldatasheetshowingallspecifiedparameters,
labels as mentioned for each item.

CETestcertificateforallLuminaires.
Photometry&LuminancedistributiontablesforallLuminaires.

Relevant certificates showing Lamp data (Lamp Life, Lumen Output,
and Lumen Depreciation Curves).

Samples of the Luminaires to be made available at site Along with the
Quote.

Guarantee Certificates Mentioning Free replacement of Luminaires,
Lamps & Lighting Control Equipment.

Supply, Installation,testing, commissioning, receiving thelighting fixture
including assembling etc. of the following lighting fixtures includingfixing
arrangement and with all accessories as required with necessary Gl
pipe/steel pipe etc as required for hanging of lighting fixtures.

Supplying, installation, testing & commissioning of All fixtures shall be
complete with lamps and required control gear.

All, LED Light fixtures shall be complete with control gear. All lights
accessories with driver to be provided with 5 Years Warranty.

Samples of all the fixtures with all available color shall be submitted to
the Engineer-in-Charge before supply & approval is taken.

Please check the fixtures final quantity from the Engineer-in-Charge

before ordering and be sure of actual requirement prior to ordering.
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. Providing and erecting Approved make Ceiling fan with double ball bearing IS

mark with condenser A.C. 230V.50 c¢/s.1200 mm. sweep complete, canopy
erected on existing hook or clamp with earthing. [Make shall be approved by
Engineer in charge]
Supplying&erectingFanHookof10mmM.S.RoundbargroutedinRCCslab with
making the site as original.

Providing 2.5mm.thick laminated acrylic sheet to cover the fan hook or Fan

box.

. Supplying & erecting low noise decorative exhaust fan having square frame

ABS body with inbuilt lowers & square frame.200mm with 1350RPM.

Ceiling fans including their suspension shall confirm to * IS 374-1960
specificationforelectricceilingfansandregulators(Revised)&tothefollowing
requirements:

(a) All ceiling fans shall be wired to ceiling roses or to special connector
boxes, to which fans rod wires shall be connected and suspended from
hooks or shackles with insulators between hooks and suspension rods.
There shall be no joint in the suspension rod, but if joints be unavoidable
then such joints shall be screwed to special couplers of 5 cm minimum
length and both ends of pipes shall touch together within couplers, and
shall in addition be secured by means of split pins; alternatively, the two
pipes any be welded.

Fans clamps shall be of suitable design according to the nature of
construction of ceiling on which these clamps are fitted. In all cases fan
clamps shall be fabricated from tested new metal of suitable sizes and
they shall be as close fitting as possible. Fan clamps for reinforced
concrete roots shall be buried with the casting end due care shall be
taken that they shall serve the purpose. Fan clamps for wood beamsshall
be of suitable flatiron fixed on two sidesof the beamand according to the
size and section of the beam one or two mild steel bolts passing through
the beamshall hold both flatirons together. Fan clamps for steel joint shall
be fabricated from tested flat iron to fit in rigidly to the bottom flange of
the beam. Care shall be taken during fabrication that the metal

doesnotcrackwhilehammeringtoshape.Otherfanclampsshallbe
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made to suit the position, but in all cases care shall be taken to see that

they are rigid and safe.

NOTE:Allfanclampsshallbesofabricatedthatfansrevolve steadily.

(c) Canopies ontopandbottomof suspension rod shall effectively hide

suspensions and connections to fan motors, respectively.

(d) Thelead-in-wireshallbenominalcross-sectionalareanotlessthan
1.0mm2withcopperand1.5mm2withaluminiumandshallbe protected

from abrasion.

(e) Unless otherwise specified, the clear distance between the ceiling
fan and the floor shall not be less than 2.75 m.

ExhaustFans:

For fixing of an exhaust fan, a circular hole shall be provided in the wall tosuit
the size of the frame which shall be fixed by means of rag-bolts embedded in
the wall. The hole shall be neatly plastered with cement and brought to the
original finish of the wall. The exhaust fan shall be connected to exhaust fan
point which shall be wired as neat to the holes as possible by means of a

flexiblecord, carebeingtakenthat thebladesrotatein theproper direction.

Attachmentoffittingsandaccessories:

In other than conduit wiring, all ceiling crosses, brackets, pendants and
accessories attached to walls or ceilings shall be mounted on substantialteak
wood block twice varnished after all fixing holes are made in them. Blocks
shall be not less than 4 cms. deep. Brass screws only shall be used only

shall be used for attaching fittings and accessories to their base blocks.

MainSwitchgears,SwitchBoardandtheirlocation:

1

Switch boards,if unavoidably fixed in places likely to be exposed to weather,
to drip or to abnormal moist temperature the outlet casing shall be weather
proof and shall be provided with glands or bushing of adopted to receive
screwedconduitaccordingtothemannerin whichcablesarerunPVCand
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double flanged bushes shall be fitted in the holes of the switches for entryand

exit of wires.

A switch board not be installed so that its bottom is within 1.25 m. above the
floor unless the front of the switch board is completely enclosed by a door or
the switch board is located in a position to which only authorized persons

have access.

Switch boards shall be recessed in the wall if so specified in the schedule of
work or in the special specification. The frontshall be fitted with hinged panel
of other suitable material such as Bakelite in wood frame with locking
arrangement, the outer surface of door being flush with the walls. Ampleroom
shall be provided at the back for connections and at the front between the
switchgear mountings and the door.

Equipment which are on the front of a switchboard shall be so arranged that
inadvertently personal contact with live parts is unlikely during the

manipulation of switchgears, changing of fuses or like operations.

No holes other than the holes by means of which the panel is fixed shall be

drilled closer than 1.3cms. Form any edge of the panel.

The various live parts, unless they are effectively screened by substantial
barriers of non-hydroscopic, no-inflammable insulating material, shall be so

spaced that space shall not be maintained between such parts and earth.

The arrangement of gear shall be such that they shall be readily accessible
and their connections to all instruments and apparatus shall also be

traceable.

In every case in which switches and fuses are fitted on the same pole, these
fuses shall be so arranged that the fuses are not alive when their respective

switches are in the off position.

ControlatPointofCommencementofSupply:

1

Thereshall belinked main switchgear withfuse on eachlive conductorof the
supply mains at the point of entry. The wiring throughout the installation shall
be such that there is no break in the neutral wire except in the form of

alinkedswitchgear.Theneutralshallalsobedistinctlymarked.Inthis
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connection Rule 32 (2) of the Indian Electricity Rules, 1966 (See Appendix -
‘A’) shall also be referred.

The main switchgear shall be situated as near as practicable to be
termination of service line and shall be easily accessible without the use of

any external aid.

On the main switchgear, where the conductor of a two wire system or an
earth neutralconductor of a multi-wire system or a conductor which is to be
connected thereto, an indication of a permanent nature shall be provided to
identify the earth neutral conductor. In this connection Rule 32 (1) of Indian

Electricity Rules, 1956 (See Appendix ‘S’) shall be referred.

Deputy Executive Engineer Executive Engineer
AhmedabadElectricalsubdivision AhmedabadElectrical Dn—01
Ahmedabad Ahmedabad.
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