KESHOPUR BRANCH
TECHNICAL SPECIFICATION FOR ELECTRICAL WORK
SECTION A : TECHNICAL SPECIFICATION FOR ELECTRICAL
EQUIPMENT

SECTION B ' TECHNICAL SPECIFICATION FOR WIRING
: SYSTEM
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-

SCOPE

This specification covers the supply of materials, fabrication and ereciion,
tesfing and commissicning of Electical $witch boards, wirng system, light
fittings and ofher associated items required for successiul completion of the
waork. Any equipment, device, component or work not specifically mentioned
in this specification but considered esseniial for- proper design and operation
shall be included by the tenderer in his offer. Applicable provisions and
conditions of confract shall govern the work under the Section.

GENERAL
2.}.  The power supply sysiem in the 5Uilding shall be made available at

-415/240 Valts, 50 Hz. A.C. 3 phase 4 wire, earthgd neuiral from local
Electic Supply Authority, : -

122, Allsupply and installotion work shall be camied out as per specification

and in accordance with the construction drawings and shall conform

{o requiremenis called for in the Indian Electricity Rules 1956 with iis

latest amendment, Indion Electricity Acts and all relevant codes and

practices issued by the Indian Standards Institution as amended up-to-

date. The work shall also comply with the provisions of the general or

local set of legislatures and regulations of any local or other statuiery
- authority which may be applicable.

237 The Contracior for electical works miust possess valid Electical
coniractor's License endorsed by the Licensing Board., Directoraie of
Electricity of concemed State Government for the type of work he
shall execute, , _ 3

24. The work to be provided for by the Contractor, unless otherwise
specified, shall include but not limiigd {o the following :

- -

i. Fumish all labour, supervision, services, materials, supporis, scaffolds,
consfruction equipment, tools, planis and fransportation ete. required
for the proper execution of the job-as per drawings, specificafion and
schedule of items and get all necessary tests an materials and work
conducted at their cost.

i. - Not withsianding the electrical layout shown in the drawing, the
conifractor shall obtain further approval of the layout at site from the -
Consultant / Engineer-in-Charge befere commencement of the work.

iii. Fumish samples for approval including aranging necessary tests on
samples as directed by the Consultant./ Engineerin-Charge in an
approved Laboratory. .

iv. To extend faciliies to the Consuliant / Engineerin-Charge to inspect
work and assist them to obtain samples, if they so desire, :
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- -

| V. Fumish general arrangement drawings of the swilchboard and other

fabrication items which the Consultant / Engineerin-Charge may
direct for their approval.

i, To employ a full fime experenced supervisor having electical
supervisor's cerlificaie of competency endorsed by the Llicensing
Board, Directorate of Electricity of concemed State to supervise the
work. The Consultant / Engineer-in-Charge have the right fo stop the
work if the contracior's supervisor is not present when the work is being
caried out.

vii. To keep the appropriate Eleciiical Inspector, supply authority informed
as to programme of the work and'shall be responsible for ensuiing that
all work passes their approval,

vii,. To provide all incidental items not shown or specified in particular but
necessary for proper execulion of works in accordance with the
drawing, specification and schedule of items.

ix. intain the work and keep them maintained fill hc;'nded over to he

owner in proper working condition.

X, dinate with all agencies including those engaged by the owner or
proper execulion of the job,

30. MATERIALS

3.1,

3.2

3.3,

Materials shall be of the approved quality. A'list of materials of approved
brand and manufacture is indicated in the annexure, If the list of materials
mentioned above stipulates two or more or dliernative brands / makes of any
product, the dechsion as to which brand / make shaoll be used in the work shall
be token by the Architects / Employer dnd the contractor shall provide the
brand / make so selected without any exfra cost,

In case, materials are required to be obtained from any mianufacturer other
than those listed on account of non-availability then prior approval from
Architects will be necessary, supported by relevant test certificates qualifying

‘the required standard, Further tests as directed by the architects shall also be

caried eut by the coniractor at their own cost, if required.

Contractors shall obtain approval of the Architects / Owner of sample of dll
materials before placing order and the approved sample shall be carefully
preserved in an appropriate manner ai the site office for verification by the
Owner / Architecls.

Forstandard bought out items, the sizes manufactured by the firms listed shall

prevail when there is discrepancy in the sizes mentioned in the schedule
without any financial adjustment.

70



_40.

5.0.

6.0.

7.0.

8.0.

KESHOPUR BRANCH

SPECIFICATIONS

4.1. ‘Unless specifically mentioned otherwise, all applicable codes and standards

published by the Bureau of Indian Standard and all other such publication as

* may be published by them after construction work starls, shall govem in

respect of design, workmanship, quolliy and properties of material and
meihod of testing,

SAFETY

5.1.  Allequipment shall be compleie with approved safety devices wherever o
potential hozard to personnel exisls and with provision for sofe access of
personnel to and around equipment - for operation and mainienance
functions.

5.2.  Specidl care shall be taken to make enclosed equipment proof against entry
of rats, lizards and other creeping repiales whtch may create electrical short
clrcult inside live equlipment.

DRAWINGS .

On completion of alt works the contractor shall fuinish three copiles of Ammonia print
along with the original fracing of the followmg as done drawings to the Consultant
wnihoui any exira cost,

i Wiring diagram for final power / lighting distibution showing the rating / size of
switchgear, cables, conduits, lighling fixiures and all accessories for individual
installation.

i, Detailed arangement drawings of the sw]ichboc:rd Complete with dimension
i metric units,

Drawings showing fhe route of conduits and cables with sizes, lengths, sources
and destination of all cables wiih the circuit designation number, elc.

iv. Crawings showing the balancing of phc:ses with conneciled load in each
: c:rcuﬁs, eic,

TEST CERTIFICATES AND INSTRUCTIONS

7.1.  Unless specifically mentioned otherwise, the contractor shall fumish in
duplicate Manufacturer's Test Cerlificate with the delivery of the equipment
to the Consultant and instruction in English for operaiions and maintenance of
aquipment where required.

TESTING AND COMMISSIONING

8.1.  Before each field test, the contractor shall obtain the permission from the site
engineer and all tests shall be conducted in the presence of duly authorised
regresentative. Records of each test shall be prépared immediately after the
test and this record shall be signed by contractor's representative conducting
fhe test and the site engineer altending the test. Copies of their record in
quadruplicate shall be handed over to the Consultant / Engineer-in-Chorge,
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A cerfificate in quadruplicate shall be fumished, by, the confracior
countersigned by the cerlified supervisor:under whose direct supervision the
installation was canied out and the owner's site engineer. This cerificate shall

be in the prescriibed forms in addition to the test cerificate required by the

Local Electic Supply authoriies. Recommended format completion
cerlilicate is given in Appendix *A'.

COMPLETION OF WORK

2.1.

?.2.

Each item of the electical work shall be considered as complete in all
respecis only after obtaining permanent service connection from local supply
authority, energising, testing and final commissioning of the complete
insfallation as directed by the Consullant / Enginger-in-Charge.

Payment on each item of electical work shall be made as per measurement
and proportionate to the quanium of works completed. In the event of any
dispute with regard o the proportion of work complete, the decision of the
Consultant / Engineer-in-Charge shall be final and binding to the conlractor.

PREAMBLE TO THE SCHEDULE OF WORK : .

10.1.

10.2.

10.3.

The successful tenderer shall carefully go through the Clauses of Invitation fo

.Tender, Specification, Schedule of Work and drawings and shall include in his

rates and sum he may consider necessary fo cover the fulfilment of the
various clauses coniained therein. Unit prices stated in the schedule of work
against the item of work shall be inclusive of all installation accessories and
consumables necessary to complele the said work within the confemplafion
of the contract. Beyend the unit prices no exira amount will be paid for
incidental contingent work and materials.’

The quantities mentioned in the schedule of work are probable quantilies and
it must be cleardy understood that the contract s not a lump sum contract,
that the probable quantities, the value of the entire iender are only indicalive
ond owner does not in any way assure the tenderer or guarantee that the
actual quantity of work would correspond. fo the probable quantities in the
tender. n

No change in unit rate will be admissible on any variation of quantity.
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APPENDIX

FORM FOR COMPLETION CERTIFICATE

IfWe certify that the installafion detaited below has been installed by me / us and fesled and
that to the best of my / our knowledge and belief. It complies with Indian Eleciriclfy Rules,
1956 as well as 15:732-1963 Code of Practice for Eleciical installation

ot
Voltage and system of supply

a

Tos

Pariculars Number Total Type of systemn
of work Load: of wiring

Light poinis
Fan points
Plug points {3 pin)
Motors
Otiner plant
If the wark involves installalion of overhead lines and/Gr underground cable

Earthing

Deséripﬁon of earthing elecirode, size of earih wire and number of earth elecirodes
provided

Testing Results

i Beiween conductors

it between each conductor and earth

Resistance of earthing electrodes or earthing system

Maximum earthing resistance of installation

Signature of Supervisor Signature pf Coniractor

Name & Address of Supervisor Name 8 Address of Contractor
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SECTION: A

TECHNICAL SPECIFICATION FOR ELECTRICAL EQUIPMENT

SCOPE o '

This specificalion covers for supply of materials, fabrication, erection, festing and
commissioning of swifch boards, Distribution fuse boards. Meidr board, lighting
equipment, Swilches, socket oullets and miscellaneous items. Applicable provisions
and condifions of contract shall govemn the work under the section.

GENERAL

2.).  The contractor shall submit manufaciurer's Test Ceriificate for switchboards,
swifch fuse units, melers, rewireable type porcelain fuse fittings, miniature
circuit breaker and Isolating switches and other items as directed by the
Consultant / Engineer-in-Charge. ' -

22.  After completion of such supply and installafion work of the electical
equipment if any defect in ‘the materid! or workmanship is found by the
Consullant / Engineer-in-Charge, the contractor shall remove fhe same and
supply better and approved materials at his own cost.

23. Al precavtion against theft and fire shall also be taken b'y thé centractor.

24. The confractor shall provide complete supervisions for proper execution of the
work.

MATERIAL )

All materials used in the work shall be of ISI capp_foved / qudlity and in ifs absence

conferming to the 1S, Specification. )

For fabricated equipment special care shall be token fo make the enclosed
equipment proof against entry of creeping replile which may create electical short
circuits insitle the live equipment. ' 2T

L.T. MAIN DISTRIBUTION SWITCH BOARD / DIST. SWITCH BOARD

The 415 Volt main disiribution switch board shall have incoming unit fed from L.V. side
of fransformer or main LT source.

STANDARDS - . .o

The equipment shall be designed to confirm to the requirements of 1.5. 4237. 1.5, 2147

and IS, 375. .

CONSTRUCTION, .

43.1. The main LT. P.C.C. board shall be of fotally enclosed tropicalised, vermin
proof, free standing cubical type as front minimum 2.0 mm thick
sheet sieel construction with angle iron frame work housing incoming switch
gear ACB/MCCB, requisite number of ocutgoint ACB, MCCB, fuse swilch or
swilch fuse units, busbars, switch board shall be readily extensible on boih
sides. The L.T. terminal of the transformer shall be connecied io the Incoming
terminal of the MCCB/AIr Circuit Breaker through adequate number and size
of aluminium conductor 1.1 KV grade PVC and A cable.
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43.3.

4.3.4.

4.3.5,
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4.4.6.
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The incoming and oulgoing functional units shall be arranged in mullifier formafion,
to provide a compact switch board having a pleasant appearance. Each unit shall
be accommodated in a separate compariment having gasketed hinged door which
shall be interdocked with the operation mechanism so as fo prevent opening of the
door when the switch is in the 'ON' position and dlso to pravent closing of the switch
with the door not propeily secured.

The 'ON' and 'OFF' posilions of the swiich handle shall be disiiriclly indicated by
proper marking. Modular construction shall be adopted to cater for different units
with each cubical having a busbar chamber at top and a rear cable compariment.
The maximum height of the devices on the panel shalt not exceed 2000mm.

Suitably engraved identification levels shall be provided on each unit.

When switch board of floor or wall mounting type is specified instead of cubicle lype
with incoming and ouigoing Fuse switch unit or switch fuse unils, the board shall
comprise a suitable length of Busbar chamber. The board shall have provision for
future exiension. The floor stands or wall bracket shall have sufficient mechanical
strength fa cany fthe weight the entire switch board.

The height shall be such that maximum operating height of the top unit shall not
exceed 1800 mm. '

BUSBAR

The main horizontal busbar shall be air insulated and made of high conduciivity, high
strength aluminium alloy or elecirolyte copper complying with the requirements of.
grade E 91 E of IS 5082. The cument densily in each busbar shall not exceed 140 Amp.
per sq.cm, for copper and 125 sq.amp. per sq.cm. for aluminium.

-

The main phaser busbar shall have confinuous current rating throughout the length of
power confrol centre and the neuiral busbar shall have a continuous rating of at
least 50% of the phase busbar. :

Large clearance and creepage distance shall be provided on the busbar systern to
minimise the possibility of a fauli.

The busbar and vertical risers shall be fully insulated. with PVC sieeve or tape to
prevent accidenial touch, '

The busbar including neufral and earth bar shall be short eircuit tested for fault
withstand of 60 KA RMS for one second as per 15:8623 for factory Built Assemblies.

in no case the rating of busbars shall be less than the Incomjng .Circuit Breaker or
switch. .

Busbar should be supplied with insulating material such as Permali, Hylam and suppori

shall be suificient close and robust and support should permit - sufficient movement
for c_ornpensaiién of comparative siress in the evernit of short circuit.
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AIR CIRCUIT BREAKER

The circuil breaker would be consfructed in modulor consiruction or would be
enclosed in cassettes, designed for easy Switch Board Consiruction. The formed and
welded steel construction should be given corosive resistance treatment following
fabrication work. . - '

The breaker would have three distinct position, service / test fisolajed within the
cubicle, achieved by a racking cam and slide rails, simplifying inspection and from
this position breaker should be able fo withdrawn from housing.*With door closed, the
breaker should be withdrawn 1o fest and isolated position.

The contact system should be designed to nuggediy and io effsctively ulilize the
magnetic force generafing in the cument path ensuing high short fime with- sfand
cument and interrupting capacilty and reducing the let through energy. The ACB
should be provided with separate set of arcing coniacts and main contacts ensuing
high mechanical and elecirical life. Arc chules on arcing contacts with de-ionisafion
plate should be provided. The contact fips should be made of Silver Nicke! Alloy and
arcing contact fips are of Silver Tungsten Alloy.

ACB should be suitable for manual or Motor wéund__siored charge spiing closing
mechanism. ACB should be provided with stafic irp release, inherent safely inter
locks such as safety shutters and door inter lock, "OFF" & “ON" indicator auxiliary
switches and contacis. ACB should be complete with overload protection, short
circuit protection, under voltage trip, auxiliary contacts and instrumenis as specified
in fhe schedule.

Thé ACB should comply with Indian Standard Specification 1.S. 2517-1977 and IEC 157
and should be cerlified by CPRI. P t e

MOQULDED CASE CIRCUIT BREAKER
These MCCBs should comprise of @ switching mechanism, contact system are
extinguishing device and the tripping unit, contained in a compact moulded case
and cover.

The insulafing case and cover shall be made of high strength heat resistant, flame
retardant thermo setiing materials, providing interphase insulation of a very high
delectric strength and an insulaied enclosure with high withstand capability against
thermal and mechanical siresses with protection against-secondary fire hazards.

Trip free toggle mechanism should ensure that the trip command ovenides all ofher
commands, ' '

MCCB should employ a maintenance free contact system designed to minimise the
let through energies while handling abnommal currents. The special sintered contact
fip should provide a wiping action, high resistance fo erosion during interruption and
a stable contact for normal service curent. : . .

A series of grid plates should be mounted in pardllel beiween supports of insulating-
material. The profile of the de-ion steel plates extends direcily over the contacs and
draws the arc from the moving contact up into the divider chamber, thus confining,
dividing and extinguishing the Arc. : :
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The handle position should give positive indication of whether the MCCB is *ON’ {iop),
‘OFF" {bottom) or ‘TRIPPED! {midway). :

The tipping element provided on each pole of the MCCB should operate on a
common {fip bar because of which it does not create sirigle phasing in the event of a
fault on any of the phases. '

The base design ambient of these MCCBs should 40 degree C.

When specified the MCCB should be fitted with under voltage protection, earth fault
protection, alarm & auxiliary switch efc. ’

FUSE SWITCH UNIT

The fuse switch units shall be of double break lype suitable for load break duly, with
quick make and break mechanism and front drive mechanism, generally conforming
to I 4064-1978 having fully shrouded contacts. All switch contacts shall be shelf
aligning, spring loaded, silver plated. The isolators shall be connected on the busbar
side or incoming side and fuses on the load side. However fully withdrowable
cariage to factlitate quick fuse link replacement is preferred,

The individual fuse switch units shall be either friple pole and neutral or single pole and
neutral as specified with a front operating haondle. The fuse links shall be non-
deteriorafing HRC type complying with 15:2208-1962 and having rupfuring capacity of
80 KA at 415 Volts, : '

The unils which are to be installed separately should be totally enclosed fully
shrouded sheeti steel clad / cast steel casling.

INSTRUMENTS

* ]

The measuring instrumenis shall comply with IS: 1248 in all respects.

Moving iron, square, flush mounting type instruments shall be used for measuring A.C.

Voltage and curents,

The instruments shall normally be mounted on the hinged door of an all welded
fabricated sheel stee! housing of rigid construction fo aliow eqasy access to small
wirings. Protective circuits shall be protecied by HRC type fuse links complying with -
15:7224 {Part-ll) — 1979. The fuses shall be mounted near the tap-off point from the
main connections so that a fault in the instument wiring does not affect the main
supply. Small wiring shall be of 660 Volt grade single core fire resistant P.V.C, cable
with copper conductor having minimum size 2.5 $9. mm.

These shall be coloured coded for identification of circuils. The instruments shall be of
IMP/Automatic Eleciric / G.E.C. or equivalent make accepfable to the Consultant /
Engineerin-Charge.
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CABLE TERMINATIONS

Separate cable compariment with doors bolied cover plates shall be provided at
rear of each verlical seclion to facilitaie cable temination of individual uniis. The
design shall ensure generous availability of space for ease of installation and
moinienance of cabling and adequaie safety for working in one verfical section
without coming into accidental coniact with live parfs in an adjacent section. The
compartments shall have defachable cover plate with gaskets at the boltom of the
cable compariment unless specified otherwise. Cable glands and stugs of suitable
sizes shall be provided for cable termination. Suitable arrangemens shall be provided
in the compariment for clamping of the cables,

EARTHING - .- . -
G.l. / copper flats shall run the entire length of the switch board. Two bolied fype
earthing terminals shall be provided in the board for connecting to the earth giid.,

METAL TREATMERT

All steel materials used in the consiruction of the swilch board shall undergo a
rigorous rust proofing process comprising alkaline digreousing, descaling in dilufe
sulphuric acid, cold rinsing, recognised phosphaling process, Passivaiing and drying
with compressed air in dust free atmosphere. It shall then receive two coats of highly
comosion resistant enamel paint of approved shade. :

DISTRIBUTION FUSE BOARDS

3.1.  The distibution fuse board shall comply with 15:2675-1983 and B.S. 214 In ali
respects. '

52. The distribution fuse board shall be housed in a dust and vemin proof
metallic enclosure fabricated from 2mm thick oll weldad sheet steel suitable
for wall / column mounfing and complete with a door of rigid construction

. fitted with dust protecting gosket and rabust fasteners. The enclosure shall
-have suitable provision for fixing fuse fittfings and neviral bar on high grade
rigid insulating supporl. The fuse fittings shall be provided with a cable socket

. for the incoming cable, The socket shall be situated centrally ond must be
covered by an insulafing shroud for safely. Phase separation barriers made
out of arc resistant materials shall be provided between the fuse banks, All
bare curent canying parts shall be protected with a bakelite sheet of 3.5mm
thick to prevent accidental contact.

3.3.  The distibution fuse board of single phase and neulral type shall be fitted wilh
an earth bar for termination of each coniinuity éonductor of outgoing circulis.

54.  In cose of concedled system, the boxes are to be flushed with the wall and
the cover shall be made from Smm thick opal acrylic sheet or 3 mm thick
decorafive white top Bakelite Elecirical switch board cover of Hylam make,

5.5.  The sheet steel paris shall undergo a rigoraus rust proofing process compirising
akaline degreasing, de-scaling in diufe- sulfuric acid, cold nising and a.
recognized phosphatling process. The steel work shall then receive two coats of
high corrosion resistant primer paint before final painting by application of
‘synthetic enamel paint. -

78




KESHOPUR BRANCH

60.  MINIATURE CIRCUIT BREAKER DISTRIBUTION BOARDS {SP&N})

6.1,

5.2,

The MCB Distribution Board (SP&N}) shall be housed in st protected sheet
steel enclosure shall be designed fo provide proteclion against ingress to [P42
of IS-2147. This shall also be provided with the add - on acrylic door / double
door (Metallic) when specified. The MCB DB —shall be supplied complete with
tinned copper busbars rated 100 Amps and incomporating Isolotor; MCB or
equivalent RCCB as incomer. MCB's shail be mounied by inserting the MCR
onfo specially designed mounfing channel and tighiening just one screw. The
special mounting channel shall permit eqsy removal - even of - MCB in the
middle of the bank without disturbing other MCB's.

The incomer shall accept 35 sq.mm. wire with wire while neviral, for branch
circults, accepts 16 sq.mm. wire. The consumer unit shall have provision of
20mm/25mm knockouts at top and botiom and two 32 J23. mm knockout on
sides facilitates wiring space making for flexibility and convenience of witing.

.MCB DISTRIBUTION BOARDS {TP&N)

TPN Distiibuiion Boards shall be fabricated from CRCA sheet. This shall be
painted in aesthetically appealing two-tone powder coated finlsh, The TP & N
DB’s shall be 4/8/12 for incorporating isolator, MCB or RCCB as incomer. The
busbar shall be integral fype single piece busbar {Cu} and coupling links. The
MCB's shall be amanged in two vertical banks with switch lever operating in
horizontal plane for on-off switching. Specially designed mounting channel for

quick shop fitfing.and easy removal shall be fitied.

The sheet steel enclosure fitted with add-on acrylic door /. double metallic
door shall be provided with protection against ingress IP42 or 15:2147. The
incomer shall accept upto 35 sq.mm. cable while the neutral shall accept 14
sg.mm. wires. '

Two conduit entry plates at top and botiom shall be provided to faciliiate
drilling conduit holes at site to suit site requirements. The TPN DB's shall conform
to IS: 8623 for factory built assemblies,

70.  METER BOARD

7.1. . Unless ofherwise mentioned in ihe schedule of quantities the Meter Board shall

7.2,

house a kwh meter in a dust and vermin proof metallic

enclosure fabricated from 2 mm thick oll welded sheet steel suitable for wall
mounting. The daor shall be secured by fasteners, enabling dust protecting
gasket fo be compressed easily, The kwh;meter shall be of G.E.C. / Universal
or equivalent make and the same shall be mounied on -a figid insulating
support. There must be a viewing appriure on the M.S. Door covered with a 2
mm thick clear acrylic sheet for easy meter reading and it shall be possible {o

~ seal the enclosure against unauthorised opening.

The sheet steel enclosure shall undérgo rust proofing process and
painting as specified in 7.5.
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FUSE CUT QUTS

8.1.  The fuse-cut ouis shall be iotally enclosed, metal clad suitably for mounting on
* flat vertical suface and shall be provided with a screwed fop cover. It shall be
possible fo seal the enclosure against unauthorised opening.

PUSH BUTYONS AND CONTROL SWITCHES

2.1.  All push button switches shall be of sturdy design suitable for all types of
coniral circuit. Unit construction shall be adopted so as to have any desired
arrangement of contact. :

2.2, Control and selector swilches shall be of sturdy design with modular
construction comprising rotary type switch with pistol grip or twist type
operating handle and a number of switching elements operated by a single
shaft and shall have suitable position indicator to show that the switch is in
selecled posifien. '

93. The push button and conirol switch shall be of Larsen & Toubro / Siemens or
- equivalent make. )

CONTACTOR UNITS
10.1.  The contactor units shall comply with 15:29259 in all respects.

102, The main contacler unifs shall be of robust In design having double break
bounce free type conlacis and pressure type terminal clamps. The conlacis
shall be made of antiweld silver cadmiom oxide. The coil shall be vacuum
impregnated, backed with inter-layer paper instiation and finally moulded in
hard resin, : '

10.3. The contactor units shall be of Lchgn & Toubro / Siemens / Crompton Greaves
make. -

LIGHTING EQUIPMENT {Bank Supply liem)

The luminaires for fluorescent iamps shall be shop assembled fully wired and suitable:
for 1 No. 4 fi. fube or 2 Nos. 4 f}. lubes os the case may be. The salient features of
these luminaires are basic channels / rails, 240 volt ballasts with copper winding wire,
spring leaded bipin type lamp holders, glow type starters

and condensers. Reflectors and / or decorative covers shall be supplied as specified
in the Schedule of Quantities. '

The luminaires for incandescent lamps shall be as specified in the schedule of
quantities and approved by the Consultant / Engineer-in-Charge before the same is
used.

The incandescent Bulkhead fype fittings shall: be of "cast aluminium alloy body,
finished by application of synthetfic enamelled silver grey paint outside, white insides,
with front glass, wire guard, troplcalised gasket, B.C. Lamp holder and suitable for use
with 100 Watt G.L.S. Lamp. The fitlings shall have tapped 19mm ET. for conduit eniry.
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The Highbay luminaires for sodium /mercury vapour lamps shall be integral type unit
having a spun aluminium canister at the top for housing control gear, terminal block
for the incoming supply, earthing terminal and suspension arrangement. The Juminair
shall have reftectors of spun anedized aluminium with a secular finish and suitable for
use with 250 / 400 watt HPSV / HPMV lamp as the case may be.
The Post-top lantem type luminaires shall have o die-cast aluminium electrical vnit /
housing with provision for pipe entry from below, a canopy made of spun aluminivm
and an opal, white aciylic diffuser resisiant to ultraviolet radiation and heat. The
luminaire shall be rain proof, insect fight and fully wired upfo the terminal block and
suitable for use with 80/125 walt HPMV or 100 watt G.LS, Lamp as specified in the
schedule of quantities, ' '

The flood lighting luninaires shall have o rugged construction housing made of cast
aluminium alloy of low copper content for corrosion resistant, highly polished and
anodised aluminium reflector for beam control, a heat resistant front glass with gasket
and terminal block. To facilifate aiming and fixing bracket shall be provided on the
housing. The luminaire shall be rain proof, and suitable: for use with 1000w fungsten
halogen lamp or 250 7 400 Wait HPSV lamp as specified in the schedule of quanliities.

The ballass for fluorescent tube shall conform to IS: 1534 & 15:1534 (Parl-l} 1977 and
the same for high infensily discharge lamps shall,conform fo 15:6616-1982 and these
shall have high grade synfhelic enomelled copper winding wires, qualily grade
insulation materials, good quality low hysteresis loses electiical stampings and
complete unit shall have polyester filing. The ballasts shall be sutable for use on single-
phase 240 Volts 50 Hz, A.C, system and of G.E.C. / Phillips make,

The capacitors shall comply with 15:1569-1976 and be of hermelically sealed type.
CEILING FANS AND REGULATORS

The ceiling fans and regulators shall conform 1o 15:374-1979. The fans shall have totally
enclosed capacitor start and run motors suitable for operation on 230/240 Volt, Single
phase, 50 Hz. A.C. system. The regulator shall have an 'ON' 'OFF' position next to the
lowest speed contact and shall be provided with at least five running positions.

EXHAUST FANS

13.1.  The Exhaust fans shall confom fo 18:2312-1967 and suitable for operation on
230/240 Volt single phase, 50 Hz. A.C. system. The fans shall be ring mounted
lype designed to give maximum air volume changes under free air flow
conditions. '

SWITCHES

14.1. ' lght and fan switches shall be rated for 5 amp. 250 volis and of Piano-key
- type and suitable for flush mounting on sheet steel board or seasoned teak
wood hoard of double panel construction; The switches shall be of Anchor or
equivalent make acceptable to the Consultant / Engineerin-Charge. For
surface mounting these shall be of robust design, fumbler type and of Ellora or
equivalent make. The switches shall comply with relevant I.S.
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SOCKET OilTLET AND PLUG

15.1.

These shall be of 3 pin type and of rating & amps {For light) and 16 amps. (for
power}. Each socke! outlet shall be complete with controlling switch and plug
top. Protective fuse links shall be provided with 16 amps. power socket outlef,
The socket ouilefs shall have piano-key type switches and of Anchor or
equivalent make acceptable to the Consuliant / En inger-in-Charge. The
socket outlet and plug shall comply with the relevant 1.8, specifications.

SWITCH BOXES

Sheet metal {16 SWG) switch boxes / connection boxes with 3 mm thick bakelite top
cover flushed in wall by housing the box after cutting brick wall. Sheet metal boxes
shall be freated against corosive by passivation dr other approved method,

FEEDER PILLAR

17.1.

17.2.

17.3.

17.4.

The feeder pillar shall be of the floor mounting type, tofally enclosed and
weather proof, The cubicle shall be fabiicaied out of heavy gauge sheet sieel
of thickness not less than 10 gauge with ‘suitable side frames and 12 gauge
stiffeners. :

Hinged doors of not less than 3 mm thick shall be provided at the front and
rear of the cubicle o provide access for installations, operations, tests and
inspection. All doors shall be fitted with dust excluding gaskets. The door shall
diso be fitted with suitable locking arangement fo prevent unauthorised
opening. The cubicle shall be designed for mounting over cement concrete
plinth by the roadside and shall be of substantial construction copable of

withstanding the vibration normatly experienced due to vehicular traffic,

The sheét steel materials used in the construction of the cubicle shall undergo

- @ rigorous rust proofing process comprising alkaline degreasing, descaling in

dilute sulphuiic acid, cold rinsing and a recognised phosphating process. After
matel freaiment, the interior of

the cubicle shall be painted with two coais of air drying red lead primer
followed by two coats of air drying anfi-condensation paint. The exierior of ihe
cubicle shall be painted with two coals of stoving red oxide primer and
finithed by applicalion of two coats cluminium paint or any other colour
shade acceptable to Consultant / Engineer-in-Charge.

Ventilation louvers in the form of finely divided wire mesh-shall be provided on
the iwo sides fo ensure natural ventilation.

TUBULAR POLE / G.I. PIPE POLES

Where tubular steel pole are speclfied (either swdggéd or stepped], the same should
be manufaciured and supplied as per 1.S. 2713 pari | to lil - 1980. Where G.i. pipe pole
are speciiied the same should be approved to LS. .
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LOOP-IN JUNCTION BOX

19.1. These junciion boxes shall be dip proof iype dust and vemin proof
Gonsiruction fabricated from 2 mm thick sheet stee having intemal
dimensions of 200 x 150 x 130 mm depth for single phase distibution sysiem
and 250 x 200 x 130 mm depth for three phase distribution system. These shall
have moulded bakelite base connector block with anti-vibration nickel plated
brass terminals of suitable size and rating and porcelain fuse fittings.

- 3 =

MANUFACTURER'S DRAWING

20.1. .The successful tenderer shall submit for approval General grangement and
dimensioned drawings for Power and Lighting distribution switch board, Motor
Control centre, Bus-duct arangement, Miniature circuit breaker distribution
board, Fuse Distribution board, Inteflocked Switch socket oullets, Clock switch
confrol panel, T P Power Cable junciion box and cable rack ete. as required
In three sets before commencing manuiacture.

WORKMANSHIP AND INSTALLATION WORK

21.1.  The workmanship shall be of good commercial quality and all supply materials
and installation work shall be complefed to the full saiisiaction of the
Gonsultant / Engineer-in-Charge.

CONTRACTORS RATE TO INCLUDE

22.).  Apart from other factors mentioned elsewhere in fhis contract, the rates for
the above shallinclude for the following : = .- .

i - All labouwr, materials, tools and construction equipment required for
-fabricating and fixing of above stated items. .

ii. Scaffolding including erection and removal.

il. - Making good of all damaged civil work, if any.

iv. " Necessary modification of pre-laid conduit including supply & fixing of Metal /
PVC conduits and accessories, chase culting ete. as required to complete the
work.

METHOD OF MEASUREMENT

23.1, Unléss otherwise mentioned in the Schedule of-'Qucxntiﬁes. measurement will

be on net quaniities of work produced. In the event of any dispufe with
regard to the measurement of work executed, the decision of the Consultant
/ Engineer-in-Charge shall be finol, and binding o the Contractor.
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SECTION: B

TECHNICAL SPECIFICATION FOR WIRING SYSTEM

SCOPE

1.

.

This specification covers for supply of materials, erection and commissioning of
distribution wiring, connection to distribution boards, cable laying. earthing
and miscellaneous items. Applicable provisiers and conditions of contract
shall govem the work under the sectlion.

GENERAL

2.1. + Works to be provided for by the Coniractor, unless otherwise specified shall

"
I

B

include but not be limited to the following :

Fumnishing of labour, materials, supports, scaffolds, transportation ete, required
for the work,

To.provide all incidental ifems not shown or. specified in particular but
reasonably be implied or necessary for siccessful completion of the work in
connection with the drawings specificafion and schedule of items.

To provide all supervision for proper execution of the work

iv.. To conduct and bear all costs in respect of any test advised.

22,  After completion of supply and installation of wiring sy‘sterh and earthing, if.
any defect in the material or workmanship is found by the Consultant /

- Engineer-in-Charge, the coniractor shall remove the same and supply befter
‘and approved materials at his own cost. :

23. " All precaution against theft and fire shall also be taken by the contractor.

MATERIALS

3.1.  All materials used in the work shall be IS! approved quality and in its absence
conforming to the IS Specification, : : '

WIRING SYSTEM

4.1.  The electic load of all lights, power oulilels, ete. shall be balanced across the
three phases. - ' ’

42. Generdly the final loading of any sub-circuit for fights and fans shall not
exceed 800 watlls and shall not be connected to more than toial 10 fans,
lights, socket outlets, etc. Bell push if operafed at low voltage shall be fed-
from a separate circuit of distribution fuse board.

43. - The final 16 amps sub-circult for power shall be connected 16 a maximum one

16 amp.’socket oullet or two 6 amp. socket outlets.
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A power circuit shall always be originating from a distibution fuse board or
MCB DB and the same shall run in a separate conduit.

the point wiring shall mean wiring from one way of distribution board to point
of utilisation of electiicity i.e. where the load is applied and this shall include
complete wiring from distibution board, supply and fixing of swilch bocord,
controlling switches, ceifing rose, batten holder and socket outlet efc.

Insulated or covered earhing conduciors where used, shall have green
insulation braiding or covering as appropriate, Under no circumstances shall
the colour green be used for other than earthing conducior. In addition
where it is required, cables of different colours be used. For identification
purposes the following system shall be employed :

Red or any colour {other than: For outer phases or

Black or green}) switch wire,

Black : For middle wire or
Neuviral,

Unless ofherwise mentioned in the schedule of quantities, single way porcelain
/ bakelite terminal connectors with nickel ploted brass inserts and screws to
suif the conductor size shall be used for intermediate wiring / joints in junction
boxes and in swiich boards or by any other method approved by the
Consultant / Engineer-in-Charge.

Distibution wiring in conduit fo light, fan, plug points eic. shall be done in
looping in system. In this system, no joinis or connections shall be made
anywhere of the system except at terminating poinis such as aof terminals of
switches, ceiling roses, etc. and in case of socket oullets at the socket
terminals. Intermediafe wiring joinis of neutral wire in junclion boxes will not be

In the lopping back system of wiring on hard wood batten, the wiring shall be

done without any junction or connector boxes on the line. All infermediate
joints or connections shall be made in the switch board only. Infermediate
wiring joints of neutral wire in the junction box will not be permitted.

CONDUIT WIRING

5.1,

5.2,

400mm apari for horizontal run,

All conduit shall be conforming to 1.S. 9537 {Part ~ 1) = 1981 ‘and finished with
galvanised or stove enamelled surface. All ‘conduil accessories shall be
conforming fo 15:2667-1988 and be threaded type. Conduit less than 20mm in
diameter shall not be used. All conduits shall be of 1.4 fo 1.8 mm thickness
below 32 mm dia. and 1.6 {0 2.2 mm thickness for 32 mm dia. and above.

The conduit for each circuit shell be erected complete with necessary bushes
before drawing in of any wire. Galvanised M.S. Spacer of 3mm thick minimum
shall be used beiween the conduit saddle and fixing surface. The saddle shall
be fixed at an interval of not more ihan 750 mm apart for vertical run and
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Ll

The joint in conduits shall be made by, means of threaded couplers and
threaded accessories only fo ensure electrical continully throughtout. All pipes
after cutiing, the threading shall be carefully reemed cut with speciol reamer
to remove any bur and then painted immediately with an anti-corosive
preservative after removing all traces of 6il or grease. Junction boxes shall be
provided with gasketed covers to render them, dust and damp proof, The
conduit accessories having pull outlet for conductors shall only be used in all
conduit installation.

Where specified, P.V.C. conduit conforming to 15:2509-1973 or I1S:9537 {Part —
) shall be used. The thickness of P.V.C. conduit shall be adequale to
withstand mechanical injuries. Where necessary PVC conduit, accessories
conforming to 15:3419-1974 shall be used along with PYC conduit.

The entire conduit system shall be effectively earthed by means of suitable
earthing conductors and the resistance from any point o earh shall not be

‘more than one OHM. .

After installation of conduit pipes and fitings are completed in all respects,
the exposed outer surfaces of the conduit and accessories shall be painted
with fwo coais of approved.enamel painis or aluminium paint over a coat of
red oxide as required to malch the sumounding wall finishing, To protect
against rust the bare thread poriion shall be painted with anfi-comosive
preservative. '

Recessed conduit wiring system : This system of wiring shall comply with all the
requirements of surface conduit wiring system specified in Causes 5.1 o 5.4 in
addition to the following Clauses. '

Making of chase : The chase in the wall shall be filed up neally made and be
of ample dimensions fo permit the conduit fo be fixed in the manner desired.
In case of buildings under consiruction, chases shall be provided in the wall,
celling etc. at the time of their consiruction and shall be filled up neatly after

‘erection of conduit and brought to the original finish of the ‘wall. Specially for

ceiling, cenduit shall be laid before casting.

Fixing of conduit in chose : The conduit in chase in the wall shall be fixed by
means of staples or by means of saddles not more than 60 em apart, Fixing of
standard bends or elbows shall be avoided as far as practicable and all
curves mainicined by bending the conduit pipe itself with a long radius which
will permit easy drawing in conductars. All threaded joinfs of conduits shall be
freated with some approved preservative compound io secure protection
aguainsi rust, '

inspection boxes : Sultable inspection boxes shall be provided to pemit
perodical inspection and to- facilifote removal of wires, if necessary. These
shall be provided in the Inspection box covers,
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Types of accessories io be used : Al outlets such as swiiches: wall sockets etc,
may be either flush mounting type or of surface mounting type,

The oullet box shall be the same as in Clauses 15 of Section | and shall be
mounted flush with the wall. The metal box shall be efficiently earthed with
conduit by an approved means of earth atiachment.

Fish wire : 1 x 18 SWG G.l. wire inside the condult and accessories to be
provided with an extension of 230 mm at boih he conduit ends.

Conduit laying in floor froof slabs before casfing : MS. / Gl frigid
PVC/polythene conduit shall  be laid siraight as far os practicable and
propery placed including binding with the sieel reinforcement rods with 22
SWG G.i. binding wire so that proper positions of conduits are mainiained.,

While laying the conduiis for concealed wiring in the ceiling / beams /
columns / walls before casfing the coniractor shall ensure ihat both ends of
the conduit are plugged by means of dead — end sockeis or ofherwise to

‘prevent the entry of any foreign material against conduit checking.

All precaution must be taken while laying the conduits on the slabs, R.C. walls,
columns, efc. and the confractor shall rectify ot his own cosl, if any defects
are found during process of drawing cables through the concedled prelaid
conduits,

Each M.S. / G.l. conduiit shall be provided with profruding length of 150 mm on
free end of the conduits under the botiom level of stab / beam.

Each rigid PVC/polythene conduit shall be provided with protruding length of
1'30mm on free end of the conduils under the boftom level of slab / beam.

There shall be no Infermedic:fé joints tn one straight run of conduit.
All ceiling ouflets shall be terminated in o round M.S./G.l. cireular box {80 mm

depth minimum) / deep box to suit standard size® celling rose or/and
rectangular M.S. junction box or Fan Hook Box as the case may be,

It will be mandatory for the contractor to get the layouls upproved by the

Engineerin-Charge / Consuliant, measurements are checked when the
conduils are laid and bound to steel reinforcement rods, before he can
release i_he work for casting of slabs / floor / beams etc.

Connector Boxes, Draw-in-Box, Junciion Boxes :
-——-———l—_._._._l__.______

These shall be constructed from 14 SWG M.S. sheet and have M.S. cover.
Mirimum size for connector box is 150mm x 100mm and for Draw-in-Box is
100mm x 100mm with required depih upto 80mm.

Fan Hook Box ;

These shall be 100mm dia X 80mm depth, constructed from 14 SWG M.S. sheet
and provided with one 1émm dia. M.S. rod of 300mm long having 'U* bend

inside the box. B .
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Painting :

Outside -of wall switch board, connection box, draw-in-box and other M.S.
accessories shall be painted with fwo coats of anti-corosive paint in addition
to other painiing instructions given elsewhere.

Unless ofherwise mentioned in the schedule of quantities, only single core PYC
insulated / PYC insulated & sheathed cable consisling of single / mullistrand /
flexible copper / aluminium conductor and of approved manufaciurers
conforming to relevant LS, shall be used for wiring in conduit system,

The maximum number of wires drawn in one conduit shall not be grealer that
the recommended number given in the Table 1 given at the end this seciion.

Unless otherwise mentioned in the schedule of quantiiies only single core flat

- PVC/Polyethylene insulated and sheathed 'wire of 650 volis grade consisting of
single / multisirand, copper / aluminium conductor conforming to relevant ISG

shall be Used for exposed batten wiring.

All PVC wires shall run on well seasoned perfectly siraight hard wood batien
vamished on four sides but nof less than 10mm finished thick and the widih of
which is such as to suit fotal width of cables lald on balten. Prior o the
erection, these shall be painted with one coat of vamish, The battens shall be
screwed to the walls and ceiling by flat head wood screws to wood plugs or
other approved plugs at an interval not exceeding 750mm. The flat head
wood screws shall be counter sunk within wood batten and smoothened
down with a file, '

Link clips shall be conforming fo 15:2412-1975 and these shall be so aranged
that one single clip shall not hold more than two fwin core PYC wire uplo 2,45
sq.mm. above which a single clip shall hold a single twin core wire. The clips
shall be fixed on vamished wood batten with brass pins spaced at intervals of
100mm in the case of horizontal runs and 150mm in the case of vertical runs.
The link clips shall be made of heavy tinned brass sheet or Aluminium sheet

the thickness being not less than 27 gauge.

Where wires pass through walls / floors these shall be protected from
mechanical injury by means of rigid steel conduit. The end of the conduit shall
be neatly bushed with bakelite. The conduit shall extent 1.5mm above the
floor and flush with the ceilings or walls.

After erection, the P.V.C. wiing along the batlen shall be painted with one
coat of synthelic enamel paint of an approved c'olour.
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INSTALLATION AND WIRING OF DISTRIBUTION FUSE-BOARDS */ MCB DISTRIBUTION
BOARD., '

9.1,

9.2,

2.3.

2.4.

2.5.

- clamp them without cutiing away of cable strands.

‘Where fixing of distiibution fuse board / MCB DB on doubel teak wood board

is specified only hinged fype wooden board with brass hinge shall be
provided and the size of the beard shall be such as to malch fhe size of the
Distribution fuse boord / MCB DB. A minimum margin of 25mm shall be
provided on all sides of the distribution fuse board / MCB DB. The ouigoing
circuit shall be taken out through a horizontal slot at the rear side of the
distribufion fuse board / MCB DB enclosure.

CB DB.on M.S. frame Is specified, the
frame sholl have sufficient mechanical sirength fo cany the weight of the
D.F.B, /MCB DB.

Where fixing of Distribuiion fuse board / MCB DB

Where fixing of Distiibution fuse board / MCB D8 will be of concealed type,
the chase in the wall shall be neatly made and be of ample dimensions to
permit the DB o be recessed in wall and flushed with finished wall surface.

The cable / wires shall be connectfed to the terminat only by soldered or
crimped lugs, unless the terminal is of such a form that it is possible to securely

All bare onductors shall be rigidly fixed in such a manner that a clearance of
at least 25mm is maintained beiween conductors and material other than
insulating material.

CABLES

10.1.

10.2,

10.3.

TYPE AND QUALITY OF CABLES

Unless otherwise specified in the Schedule of Quantities all wiring cables shall
be PVC insulated and PYC sheathed conforming 1o relevant IS Standard. The
conducior of cable shall be of stranded wires of aluminium or copper as
specified. All power cables shall be 1100 volis grade, PVC insulated, PVC
sheaihed and amoured with siranded aluminium conductor. Materials should
be obtained from the approved list of manufacturers / brands as indicated in
fhe document. ' .

HANDLING OF CABLES

It shall be ensured that both ends of the cables are properly sealed to prevent

ingress /"absorption of moisture by the insulation.

When the cable drums have to be moved over shor distances, they should
be rolled in the direction of the arow marked on the drum. While removing
cables, the drum shall be properly mounted on jacks or on a cable wheel or
any other suitable device, making sure that the spindle, jack, ete. are strong
enough io take the weight of the drum. .

DEFECTIVE CABLES

Cables with kinks and straighiened kinks or with similar apparent defects kke
defective armoring efc. shall not be installed. _
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10.4. BENDING RADIUS

Cabtle runs shall be uniformly spaced, properly’supporieéi and protected Inan
approved manner. All bends in runs shall be well defined and made with due
.consideration to aveid sharp bending and kinking of the cable. The minimum
safe bending radius for all types of PVC cables shall be takén as 12 fimes the
overall diameter of the cable. Wherever practicable larger radius shall be
adopied.

10.5. LENGTH OF CABLES

All cables shall be laid in one length. No joint shall normally be made af any
Intermediate point in through runs of cables unless the lengih of the wn is
more than the length of the standard drum supplied by the coble
manufacturer. In such cases where jointing is unavoidable, the same shall be
made by means of standard cable joint boxes / kits. Before cutiing the cables,
the requisite length belween terminals {including extra length required at
loops) shall be carefully measured.

10.6.  STRIPPING OF OUTER COVERING

« L *
While culting and stripping the outer covering {i.e. sheathing of the cable,
care shall be taken that the sharp edge of the cuiting Instrument does not cut
.or damage the inner insulation of the conductor. The protective outer
covering of the cable shall be stipped off near the connecting terminal the
protective covering being maintained upto a point as close as possible to the
connecting terminal.

CABLE LAID IN TRENCHES

Cables shall be laid generdlly in accordance with Indian Standard Code of Practice
1S: 1255, e

SIZE OF TRENCH

Unlass otherwise mentioned in the Schedule of Quantities the minimum widith and
average depth of french for laying a single cable in ground shall be 460mm and
760mm for L.T. and 1000 mm for H.T. cable respectively. For laying of mulliple 11 KV
and 6.6 KV grade power cables horizontal axial spacing shall be 250mm. For 1100 volt
grade power cables the horizontal axial spacing shall be 50mm. However,
communication cable shall not be taken in a commeon trench. Where more than one
cable are to be lald in the same french in horizental formaiion, the width of french
shall be increased according to the above stated inter-axial spacing between the
cable except where otherwise specified). There shall be a clearance of at least
150mm between the french edge and axs of the end cable,
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EXCAVATION OF TRENCH AND PREPARATIdN OF BED

The irench shall be excavated in reasonably strcight line where there is a change in
direction, suitable curvature shall be provided. Where gradients and changes in
depth are unavoidable these sholl be gradual.

Adequate precautions shall be taken during excavation not to damage any existing
cables, pipes or similar installations in the proposed route. Where bricks, files or
protective covers or bare cables are encountered, further excavation shall not be
caried out without the approval of the Consultant / Engineer-in-Charge.

The bottom of the french shall be level across the width and free from sione, brick
bals etc. The trench shall be then provided with ‘a cushion of fine sand, the thickness
of the cushion being not less than 75mm.

LAYING OF CABLES

All cables shall be tested for proper insulation prior o laying. The cable drums shall be
transported on wheels to the place of waork. The cables shall be loid out in proper
diraction as indicated on the drum using cable drum lifting jacks, In case of higher
size cables, the laid out cables shall run over rollers placed at close intervals and
finally transtfered carefully on to the trenches and racks, care shall be taken so that
kinks and twisls or any mechanical damage does not occur in cablées. Only approved
cable pulling grips or other devices shall be used, The enfire length of cable shall as
far as possible, be paid in one operation. However, if this is not possible, the
remainder of the cable may be shifted from posilion by ‘falking’ i.e. by making one
long loop in the reverse direction. For crossing water, gas or sewerage pipes, ete.
cables shall be taken above the pipes where minimum 500mm clearance is not
available. The cable shall cross these pipes fhrough RC/GI pipes at a minimum depth
of 750 mm from finished ground level keeping the distance belween the ulility pipes
and pipe camying cables 300mm minimum,

While laying cables parallel to building, railway frack, uillity pipe lines, drainage,

" sewerage, elc. the minimum clearance shali not be less than 1000 mm.

Adequate length of cables shall be pulled inside the switch boards, conirol panel
terminal boxes, feeder pilar etc. so as to permit neat terminaflon of each core.

SURPLUS CABLE

Af the time of original inspection, approximaiely 1 meter of surp!us cable (in the form
of a loop or otherwise) sholl be left at each entry or &xit of the *cable ot a pole or at
the pillar box, or near any terminal as may be dlrected by the Consultant / Engineer-
m-Chorge

PROTECTIVE COVER FOR CABLES DIRECTLY BURIED IN GROUND

Except where olherwise directed by the Consuliant / Engineerin-Charge, the cable
{for the entire length in trench} shall be protecied by a layer of bricks laid flat on top
and shall be provided ot least by 75mm sand cushioning both at top

and bottom. This brick protection shall cover all the cables in the trench (single cable
or mulfiple cables, in horizontal formation). In case of a single cable, the brick
protection shall consist of one brick flat {with the length along the width of the trench)
and supported on two lines of brick 'OFF' edge, one on'each side of the cable (with
the length of the bricks along the length of the french). °
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For muliiple cables in horizonial formaiion, in addition to the two outer lines of brick-
on-edge, there shall be additional lines in between adjacent cables, The fop cover of
brick flat shall extend to cover all the cables each brick being supported on the lines
of brick-on-edge.,

BACK FILLING OF TRENCH - '

After laying of cables the remaining porfion of the trench shall be back filled with
good éxcavated soil and well rammed in successive layers not exceeding 300mm
depth each and duly compacted to the safisfaction of the Consultant / Engineerin-
Charge. Surplus soild of excavation shall be removed or disposed of as per direclion
of the Consultant / Engineerin-Charge.

All material ike sand, brick and clamp, efc. shall be supplied by the confractor. The
cable laying rate shall be inclusive of all these items.

CABLES LAID THROUGH PIPE SLEEVES

12.1.  Eniry of cable from underground irenches to the building or funne! shall be
through pipe sleeves. Necessary precoution shall be taken to moke eniry
point fully water fight by properly secling the pipe sleeves in a manner
approved by the Consultant / Engineer-in-Charge.

12.2.  Where- cables are required fo cross roads, cn[wc:y fracks and surface drains,
they shall be taken through pipe sleeves at a minimum depih of 1000 mm.

LAYING OF CABLES ON RACK / TRAY / BRACKET / HOOKS / MASONRY TRENCH

13.1. Where cables are required fo be laid directly along structure walkway, walls,
" celling, they shall generally be taken exposed on brackets, cable racks, rays,
hooks laid along building structure. Spacing of saddles / hooks shall be such

that the cables are straight and shall not exceed 750 mm.

13.2. The cable rack / trays shall be ladder fype / pre-fabricated perforated type
and bends / curvature shall be smooth and suitable for bending the largest
cable running in the rack / fray. The cable rack / trays shall be suvitably
installed on the building structure with proper support at regularintervals.

13.3. Cable rack / irays shall be so aranged: that they do not obstruct or impair
clearance of passage way.

134.  Where there is possibility of mechanical damage cable racks / frays shall be
adequately protected by sheet steel cover. _ .

13.5. Unless otherwise specified In the schedule of quaniities the rack / frays shall be
.painted with corosion resistant paint and finished with enamel paint of shade
batileship grey or any other colour shade acceptable to Consultant /
Engineer-in-Charge.

CABLE ROUTE MARKER
14.1. Cable route markers shall be provided at each Joint, entry to buildings, each

tum, either side of the road crossings and at 30 meier intervals for stralght
cable runs and at location directed by Ihe Consultant / Engineer-in-Charge.
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14.4,
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The cable marker shall be of cement concrete slc:b of R.C.C. type {1:2:4) and
of size 600mm x 300mm at the bottom and 500mm x 200mm at the top with @
thickness of 100mm with marking CABLE and shall be laid flat at finished
ground level centered over the cables for easy identification,

Unless otherwise specified in the schedule of quantities galvanised lion type
cable route marker of size 100mm dia 50mm thick GI Plate with marking
'CABLE' thereon welded to 35mm x 35mm x érhim angle fron 400mm long fixed
in a rigid manner may also be used s approved by the Consultant /

‘Engineerin-Charge.

All materials like cable route marker, sand and cement etc. for fixing the same
be supplied by the conlfracior. The cable laying rate shall be inclusive of all
these items,

15.0. CABLES TERMINATION

15.0.

13.2.

15.3.

15.4,

Power cable terminalion shall be carried out in such a manner as fo avoid
strain on the teminals by providing suitable clomp near the terminals. All
power cables shall be terminated to the switch fuse terminals, busbars, efc. by
means of suitable sizes crimping type or soldering fype cable socket / lugs /
ferrules and empire tape upto palm of the cable lug. PYC tape shall not be
used direclly, because of ils poor thermal stability. | may however, be used
over Ihe empire tape. Conirol cables shall be terminated by crimping or
directly clamped in the terminal blocks by screws.

When pinching the smaller size conductor dirééﬂy in the feﬁnincl bore of the
switches, the individual sirands shall be fanned out and cleaned by wire weol

.or emery paper and the cleaned surface shall be coated with a thin layer of

oxide inhibiting grease. The conductor shall be tightened fully to the terminal
bore buf over tightening shall be avoided.

For conneciion to busbars and other terminals brass or cadmium plated / nuls
/ bolts and washers shall be used. Copper cables shall never be lerminated
directly on aluminium busbar. Suitable measure shall be foken to avoid
heating due to bimetallic contacts,

A Seleclion chart of crimping type cable lugs for various combination of
cables / busbar / fuse swilch terminals Is shown below :

Material of busbar / Material of Material of
switch terminals Cables cimping lug
Aluminium Aluminium Aluminium over tin
: plated copper
Copper Aluminium . Aluminium lug with
copper plated palm
Silver / fin Aluminium . Aluminium or tin
-plated copper plated copper
Aluminium Copper Tin plated copper
Copper Copper . Copper ortin
plated copper
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EARTHING

Ali non curent canying metallic part of varioud elechical equipment as well as cable
armouring, metallic conduit, cable racks / trays, brackets, supporting siructures, etc.
shall be effectively earthed by not less than fwo separaie and distinet earth
connection in accordance with Indian Electicity Rules, and the relevant Indian Code
of Practice for earthing 3043 1987,

16.1.  EARTH ELECTRODE
16.1.). PIPE ELECTRODE

The earth electrode for earthing station shall comprise G.. pipe '8
Class of 50mm internal diometer and 3 mir. long in one single piece
with holes 12mm dia on all sides at 150mm cenire, upto a minimum
height of 2.5 mefre from botiom. Removable caps / wire mesh funnel
shall be provided at the top of pipe o faciliiate pouwing of water.
Suitable clamps made of 40mm x émm galvanised M.S, flals complete
with bolt and nut shall be provided with the elecirodes at 100mm from
the fop end for connecting earth conductor. No joints will be allowed
in the earth elecirode. The electrode shall be driven at least 2 metre
clear from masonry structure and the distance between two electrode
shall be not less than 2 meire when installed in parallel and preferably
placed fwice the length of the elecirode i.e. 6 melre. A maosonry
inspection pit of size 600mm x 400mm x 450mm deep {unless otherwise
stated} shall be built with 125 mm thick cement moriar {6:1) brick work
both inside and outside plastered 20mm thick and neaily cemented
. 1.5 mm thick, inside top and oukside around the top of the earth pit,
so that the top of the G.l. pipe is 250mm below the finished ground
level and the opening

on top shall be provided with C.l.' manhole ring having lockable C.I.
cover fixed & flush with the outside finished ground level.

16.1.2. PLATE ELECTRODE

Where plaie elecirode for earthing is to be employed, the size of fhe
plate shall not be less than 00 mm x 400mm x 6.3mm for G.. plate in
thickness and 600mm x 400mm x 3.15mm thickness in case of copper
plate, : '
The plate shall have a drilled hole 14mm dia. ot the centre. The G.l. ftal
of not less than 30mm x émm {1 No. 25mm x émm G.\. flat for lighting
conductor installation) should be connecied o the plaie by means of
a 63 mm long 12mm-dia galv. Bolt, double nuis using double galv.
Washers, In case of copper plate, copper flat of not less fhan 32mm x
6.0 mm shall be used as the earth lead. The flat shall first be fasiened
-on one side of the plate, leaving adequate length of fiat, which shall
be iaken over io the ofher side i.e. to the earth busbar, swifch board, -
pole, confinuous earth wire for G.H. line, service bracket, lighting
amestor or the object to be earthed and be fastened as per fhe details
of 18:3043-1987. No joint on the earth lead conduttor is permitted.
Every care be iaken to ensure ihiat the ends of the wire/ilats have
been securely clamped by the bolt on cleaned surface of the plate
and established a good elechical contact.
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The plate shall be bured vertically at a minimum of 6.0 M below the
ground level for sandy soil and 2.0 m below ihe ground level for
normal soil. In order to place the same at the prescribed depth, the
dimension of pit to be excavated'shall be 200mm x 900mm 3000mm
deep. The G.. plate shall be placed In pdsition by the coniractor only
afier the inspeciion of excavated: Pit and approval is obtained from
the Consultant /Engineer-in-Charge.

After placing the plate the earth lead conductor shall be profecied
by means of a coniinucus length of G.. pipe {Class B) having 50mm
dia {minimum) bore orroute depending upon the size of the lead, right

‘from plate upto a height of 600mm meire (2 f.}) above ground level,

The whole lengih of pipe shall be #l with bituminous compound of
approved make and brand. The molten compound shall be poured
from the top end of the pipe and topped upto over flowing.

A masonry inspection pit for the earih station of size approximately
600mm x 600mm x 450mm depth {unless otherwise stated) shall be built
with 125 mm thick cement morter {6:1) brick work with 1# class bricks,
both inside and oulside plastered:20mm thick and neaily cemenied
1.5mm thick, inside, top and outside around the top of the earlh pit.
The opening on top shall be provided with C.I. manhole ring having
lockable C.I. cover fixed and flush with_the oulside finished ground
level. ; ' '

Elecirodes shall be bured at least 2 metre away from masonry
struciure / building / pole or object to be earthed. However,

earthing eleclrodes for L.T. installations should be as close o the down
conductors as possible. Electrodes when insidlled in parallel, shall not

"be placed less than 2 meire apart and preferably placed at distance

greater than & meaires,

All the excavations shall be duly chk filed dressed ond rammed.

16.2.. EARTH BUSBAR

16.2.1.

16.2.2,

GALVANISED M.S. FLAT

Unless otherwise specified in the, schedule of quantilies the earth
busbars shall be of heavily galvanised M.S. Flat of cross seclion 40mm x
émm having adequate number of diilled, holes with 10mm galvanised
steel bolis, nuls, plain and spring washers for securely connected the
earth leads and the continuity conducter, The busbar shall be fixed on
wall, having clearance of émm from wall with spacing insulators with
at least the numbers 13mm G.. rag bolts spaced about 500mm apart.

COPPER FLATS

To be used, as specified in the schedule of items, where earthing

requiremenis are more stingent Brass bolts, nuts, washers shall be used
for connections. R

-
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EARTH LEAD CONDUCTORS

17.1.

17.2,

17.3.

17 .4,

17.5.

The earth lead for each elecirode shall be 7/14 SWG standed G.l. wire
connected securely to the earth electrode and earih busbar. The earth lead
shall be mechanically protected with a continuous length 20mm dia G.I. Pipe
{Class 'B') right from the elecirode to the earth busbar and the pipe shall be
filled with bituminous compound. . '
Galvanised M.S. Flat earth conducior direcily buded in ground shall generally
be taken at @ depth of 600mm and shall be provided with one coat of
bituminized paint, one layer of half lapped bituminised tape and a final coat
of bituminised paint fo prevent corosion.

The earth conductor when laid inside building / sub-stafion shall be taken
either exposed on cable racks / frays, walls, ceiling, ete."or embedded in
concrete depending on installation. Galvanised M.S. saddies clamped fo M.S.
flat spacers with tapped holes shall be used for clamping earth conductor.

-Flais shall be supported al intervals not exceeding 1000 mm and siranded

wires at intervals of 300mm.

Connection of earthing leads to earth elecirodes and terminafion of flat earth
continuity conductor to equipment shall be made by means of bolling.
Connection of siranded earth wire to earih bus as well as 1o equipment shall
be made through cimping iype lugs and bolting. Jointing and tapping of flat
earth conductor shall be done by means of welding.

The earth resistance from any point of the earfhi'ng system shall not be more
than one chm.

WORKMANSHIP AND INSTALLATION WORK -

18.1.

CONTRACTORS RATE TO INCLUDE

19.1.

The workmanship shall be of good commercial quality and all supply material
and installation work shall be completed to the full sgﬁsfc:ction of the
Consuliant / Engineer-in-Charge. - '

Apart frem other factors mentioned elsewhere in this contract, the rates for
the above shallinclude the following :

All labour materials, tools and construction equipment required for proper
execution of job,

Scaffelding including erection and removal,

Making good of all damaged civil work if any.

Necessary modificaiions in prelaid conduils for drawing cables through it and
making good all damages. : g
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METHOD OF MEASUREMENT

20.1.

20.2,

20.3.
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- ¥ -

All stove enametlied black M.S. conduit, GI conduit / pipe and rigid PVC
Conduit shall be measured for neat length as laid or fixed over all fittings.
Bends, elbows, iees, efc. shall not be paid separately.

installed cable measurement will be based on length from gland to gland
with an allowance of 300mm for cable entering switch boards.

Unfess otherwise mentioned in the Schedule of Quantifies, measurement wil
be on neai quantilies of work produced. In the event of any dispute with
regard to the measurement of work executed, the decision of the Consuliant
/ Engineer-in-Charge shall be final and binding to the Conlractor.
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