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TECHNICALSPECIFICATIONFORBUILDINGWORKS 
 

CIVILWORKS 
 
 

 1.0MATERIALS 
 

 1.1GENERAL: 
 

All materials to be used in works shall conform to Indian Standards specification as 

publishedby I.S.I from time to time, and in the absence thereof, these materials are to be 

approved bytheEngineer-in-Charge. 

 
 1.2       BRICKS: 

 

   1.2.1    ConventionalBurnt ClayBricks: 
 

All bricks shall be 1
st 

class of approved quality of standard specifications, made of good 

brickearth,uniform deepred,cherry colour, thoroughly burntinkiln 

(machinemade)withoutbeing vitrified, regular in shape and size, sound, hard, homogeneous in 

texture, true to 

shapeandofstandarddimensionsandshallbefreefromcracks,chips,flaws,stonesorhumpsofany 

kind and shall not show appreciable signs of efflorescence either dry or subsequent 

tosoakinginwater.Theapprox.sizeofbricksshallbe230mmx110mmx70mm(conventional)asperI

S:1077-1992(LatestRevision).All thebricksshould satisfy therelevant testas mentionedin 

IS:1077-1992 (LatestRevision). 

 
 1.2.2   Fly AshBricks: 

 

Visually the bricks shall be sound, compact and uniform in shape. The bricks shall be 

freefrom visible cracks, warpage and organic matters. The bricks shall be solid and with 

orwithout frog 10 to 20 mm deep on one of its flat side. The shape and size of the frog 

shallconform to IS: 12894-2002 (Latest Revision). In case of non-modular size of bricks, 

frogdimensions shall be the same as formodular size bricks. Hand-moulded bricks of 90 mm 

or70 mm height shall be moulded with a frog 10 to 20 mm deep on one of its flat sides; 

theshape and size of the frog shall conform to IS: 12894-2002 (Latest Revision). Bricks of 40 

or30mmheightaswellasthosemadebyextrusionprocessmaynotbeprovidedwithfrogs.The bricks 

shall have smooth rectangular faces with sharp corners and shall be uniform inshape and 

color. The standard modular sizes of pulverized fuel ash-lime bricks shall 

be190mmX90mmX90mm as per IS: 12894-2002 (Latest Revision). All the bricks should 

satisfytherelevanttestasmentioned in IS: 12894-2002(LatestRevision). 

 
 1.3     COARSEAGGREGATESFORCEMENTCONCRETEWORKS: 

 

Stone chips or stone aggregates for cement concrete (plain or reinforced) shall be hard, 

ofuniform andfinetexture, freefrom faultsorplanes ofweakness andfree from weatheredfaces 

and coatings. The aggregates or chips must be free from loam, clay or any surfacecoating, 

free from organic matter or other impurities and screened, free of dust and 

finallyfoundsuitablein the opinion of Engineer-in-charge. 

 
 1.3.1Sizes of Coarse Aggregates: For various nominal sizes of graded coarse aggregates, 

gradingshall be in conformity with the requirements laid down in the Indian Standard 

Specification.IS: 383-1963 (Latest Revision), when the coarse aggregate brought to the site is 

ungraded,singlesizecoarseaggregateof differentnominal 
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sizesconformingtotherequirementsvide 
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Table II of the IS Code shall be mixed at site with other ingredients of concrete either 

directlyin the mixture or on the platform. These proportions may be varied some what by 

Engineer-in-Charge after making sieve analysis of the aggregates brought at site when 

considerednecessaryfor obtainingbetterdensityand strength ofconcrete. 

 
 1.4      FineAggregates/ SAND: - 

 
All sand shall be clean sharp and free from clay, loam, organic or any other foreign 

matter,shall be obtained from approved local source. The Contractor shall get the sample of 

sand tobeusedindifferentkindsofworkapprovedbytheEngineer-in-Chargebeforeusingthesame 

in work. Sand which in the opinion of the Engineer -in -Charge or his representative 

isdirtymust be washedto hissatisfaction at the cost andexpensesof theContractor. 

 
Sand for all cement concrete work must be coarse. Medium sand may be used for 

cementmortar, for masonry, plaster etc. Sand filling in plinth or foundation where specified 

may bedone with fine sand or silver sand but should be free from clay or loam. In all cases, 

the fineaggregatesshall conformtothe specificationas perIS:383-1963 (Latest Revision) 

 
 1.5      CEMENT: 

 

Unless otherwise specified, cement shall be Ordinary Portland cement/Portland Slag cement 

/Portland Pozzolana Cement of grade 33 or 43 conforming to IS: 269 / IS:8112/ IS: 455/ 

IS1489-1991(Latest Revision) ofapproved make and brand. 

It shall be stored in a dry place in regular piles not exceeding 10 bags high and in such 
amannerthatitisadequatelyprotectedfrommoistureand contamination. 

Different consignments shall be stacked separately so that they can be used in the order 
inwhichtheyarereceived. 

 
 1.6       STEEL REINFORCEMENT: 

 

MATERIALS: 
 

Mild steel reinforcement shall be hot rolled mild steelbars conforming to IS: 432 -Grade-

IorIS:226-1962-“StandardQuality”.Otherqualitiesof Steel shall notbeacceptable. 

 

Strength of hot rolled mild steel deformed bars shall conform to IS: 1139 and 

coldtwisteddeformed barsshould conformto IS: 1786-2008(LatestRevision). 

 
Eachconsignmentshallbeofapprovedmakeandifnecessarycertificatesoftestperformedbyarec

ognisedtestinglaboratoryorthemanufacturershallbeproduced.These test certificates shall 

give the ultimate stress, yield stress, elongation and results ofcold bendtest. 

 

Reinforcingsteelofdifferent varietiesandsizesandtypesshallbestackedseparately. 

 
Reinforcement bars shall be stored at the site in such a manner as to prevent rusting 
andcontaminationofthesurfacebydeleteriousmaterialslikedirt,oil,grease,paints,etc. 

 
When placed in the work, reinforcement shall be free of loose mill scale, rust, dirt, 
oil,grease,paintetc. 

 
Steelreinforcementshallalwaysbeprotectedfromdamagesduetoimpact androughhandling. 
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FABRICATION,BENDING&SPLICING: 
 

Bars shall be cut to size and bent to shape in accordance with the appropriate 

dimensionsshown in the drawings. Bars shall be bent cold gradually by machine or any 

other meansapproved by the Engineer- in- Charge. Bars having cracks or splits shall be 

rejected. Allbarsshallbe properlytagged foreasyidentification. 

 
In no case shall the clear distance between two adjacent bars be less than the diameter 

ofthebar(largerofthediameterstobeconsiderediftheadjacentbarsofdifferentdiameters) or 6 

mm more than the maximum size of coarse aggregate used in the 

concreteGuidanceasperI.S. code 456 (LatestRevision). 

 
Unless otherwise stated in the working drawing provisions of clause No. 26.4 of 
IS:456(Latest Revision)regardingcovertothereinforcementshall befollowed. 

 
PLACINGANDFASTENING: 

 

All steel reinforcement shall be accurately placed in position shown on the drawing 

andfirmly held during the placing and setting of concrete. Bars shall be tied together 

withmild steel wire (annealed) not less than 0.9 mm dia. where the spacing of intersection 

isless than 30 cms in each direction alternative intersections shall be tied. Binders 

shalltightly embrace and shall be securely held. Placing of bars on layers of fresh concrete 

asthework progressshallnotbe permitted. Adjusting barspacing in concrete 

alreadypouredshallnotbe permitted. 

 
No reinforcement shall be bent when in position in the work without the approval of 

theEngineer-in-Chargewhetherornotitispartiallyembeddedinconcrete.Workmenwillnot be 

permitted to climb on bar extensions until the concrete has sufficient strength so asnot to 

be damaged and nomovementof the baris possible. 

 
 1.7    TIMBER: 

 

All timber shall be of specified type best quality well - seasoned and / or well - treated 

forpreservationandprotectionagainstdecayetc.Itshallbeuniforminsubstance,straightinfibre free 

from large or dead knots, sap, flaws, sun-cracks, shakes or blemishes of any kind.Any insect 

damage or splits across the grain shall not be permissible. The colour of the timbershall be 

uniform throughout, firm and shining with a silky lustre when planed and shall notemit 

dullsound whenstruck. 

 
 1.8    GLASS 

 

All glasses shall be of the specified type, colour, clear visibility and sound and shall be 

freefrom cracks, flaws spick bubbles and blemishes and shall not weigh less than 7.4 Kg. /Sq. 

m.unless otherwise specified. The float glass of any quality shall conform to IS: 14900-

2000(Latest Revision) and specification of toughened glass should conform to IS: 2553-1971, 

IS:6180-1971, IS: 6640-1972 of latest revision. The specification of structural glazing 

shallconformto thestandard asmentionedin the scopeofworks (Vol-III). 
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 1.9     TIMBERDOORS,WINDOWSETC.ANDTHEIRFITTINGS: 
 

Doors and windows work shall be carried out as per detailed drawings or as directed by 

theEngineer-in-Charge.Specifiedtimbershallbeused,anditshallbesawninthedirectionofthe 

grains andbe straightand square. 

 
Fittings shall be of anodised iron, brass, and aluminium or as specified. These shall be 

wellmade, reasonably smooth and free from sharp edges, flaws and other defects. Screw 

holesshall be counter sunk to suit the head of specified wood screws. Iron fittings shall 

befinished bright or black enameled or copper oxidised. Brass fittings shall be 

finishedbright, brass oxidized or chromium -plated (Electroplated). All fittings shall be 

finishedbright or anodized, or asspecified. 

 
 1.10 PAINTETC. 

 

All paints shall be Hi- gloss Synthetic Enamel and shall be delivered in strong containers 

andmarked with the colour of the paint, brand, volume of paint content in litres and of the 

bestquality of approved make and brand as approved by the Engineer- in - Charge. Under 

nocircumstance shall the paint be diluted with linseed oil or otherwise. Any paint although 

orapproved brand, which so hardens in the container that it cannot be readily broken up with 

astirrer to a smooth uniform painting consistency, shall be rejected. Any paint too thick 

forproper brush application shall be rejected. The Specification of all sorts of paints and 

paintingworksshall conformtothefollowingIndianStandardCode of PracticesoflatestRevisions: 

 
 

IS:2395 Part 1 &2-1994 

IS:133-1975 

IS:2932-1974 

IS:2933-1975 

IS:5411Part 1-1974 

IS:5411Part 2-1972 

IS:427-1965 

IS:428-1969 

IS:5410-1969 

 
 2.0   EXECUTION 

 

 2.1    GENERAL: 
 

All works shall be carried out in proper workmanlike manner. Items of works not covered 

bythe following,shallcarriedoutasperbestpracticeaccordingtothedirections oftheEngineer 

- in - Charge and to his satisfaction. Unless otherwise specified in this section or in 

thedescription of item, the cost of all stages of works mentioned hereunder shall be deemed 

tohavebeenincludedintheratesofitems provided in the Tender. 

 

 2.2   EXCAVATIONSOFFOUNDATIONANDFILLINGUPTRENCHES: 
 

Foundation when excavated to the level shown in the drawing will be shown to 

theEngineer-in Charge and if on account of bad ground or for any reason whatsoever 

hedecides to go deeper with the foundation, the Contractor shall excavate further to 

thedepths required by the Engineer-in-Charge. In no case shall the foundation soling 

orconcrete be laid prior to receiving orders to that effect from the Engineer-in-Charge or 

hisauthorisedrepresentative. 



 

ȀĀ Ȁ⤀Āᜀ Āᜀ
 Āᜀxcavating shallincludethrowingtheexcavatedearth 
atleastonemetreorhalfthedepthofexcavation, whicheverismore, clearof the edge. 

 
ȀĀ Ȁ⤀Āᜀ Āᜀ

 Āᜀhe excavated areas around the foundation of structures are to be 

filled up properly to therequired levels with earth obtained from excavation or other 

materials as directed, wellrammed with water and consolidated in layers not exceeding 

150 mm. at a time. Thequantity forthis item ofwork will bemeasuredon thebasisofquantity 

of excavationpaidforlessthe volume occupied bythestructureinfoundation. 

 
 2.3    CEMENTCONCRETEWORKS(PLAINORREINFORCED): 

 

SHUTTERINGANDSTAGING: 

 
Wherever necessary, shuttering and staging must be provided. Unless otherwise stated 

nopaymentwillbemadeforsuchshutteringorstagingandthecostthereofwillbedeemedto have 

been covered by the rate of relevant finished item of work. Where payment forshuttering 

has been specified, the rate shall be deemed to cover the cost of the necessarystaging as 

well. Payment if any, for shuttering will be on the basis of surface area 

ofshutteringinactualcontactwith concrete. 

 
Shutteringmaybeofsteelsectionsufficientlystiffenedorapproveddressedtimbertrueto line, 

not less than 25 mm. thick. The shuttering surfaces which are in contact withconcrete 

surfaces are to be smoothened except where otherwise stated. In every case,joints of the 

shuttering are to be such as to prevent the loss of liquid from concrete. Intimber shuttering 

the joints must be perfectly covered with polythene sheets of approvedquality.In case 

ofsteelshutteringalso thejointsaretobesimilarlylined. 

 
All shuttering and framing must adequately be stayed and braced to the satisfaction of 

theEngineer- in- charge for properly supporting the concrete during the period of 

hardening.It shall be so constructed that it may be removed without shock or vibration to 

theconcrete.Thestaysshouldinvariablybestraightinlength.Thebottomsofstaysshouldbe flat 

and should rest on a wider platform so as to minimise chance of settlement 

whenconcreteis vibrated. 

 
Before the concrete is placed those faces of the formwork come in contact with 

theconcrete shall be treated to prevent concrete adhesion to them and to reduce the risk 

ofdamageto the concretewhen theformworkis struck. 

 
Interior of all moulds and boxes must be thoroughly washed out with a hose pipe 

orotherwise so as to be perfectly clean and free from all extraneous matter prior to 

thedepositionof concrete. 

 
All form works shall be removed without shock or vibration. Before the form work 

isstripped, the concrete surface shall be exposed where necessary in order to ascertain 

thattheconcrete has hardened sufficiently. 

 
No plugs, bolts, ties, hold fasts or any other appliances whatsoever for the purpose 

ofsupporting the shuttering are to be fixed in the structure of placed in such a way 

thatdamage might result totheworkinremovingthesamewhentheshutteringisstruck. 
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STRIPPINGTIME: 

 
Forms shall not be struck until the concrete has reached a strength at least twice the 

stressto which the concrete may be subjected at the time of removal of formwork. The 

strengthreferred to shall be that of concrete using the same cement and aggregates, with 

the sameproportions and cured under conditions of temperature and moisture similar to 

thoseexisting on the work. Where possible, the formwork shall be left longer as it would 

assistthecuring. 

 
Innormal circumstancesandwhereordinaryPortlandcement isused,formsmaygenerallybe 
removed afterthe expiryof thefollowingperiods: 

 

a) Walls,columnsandverticalfacesofall 24to 48 hoursas maybedecided bythe 

structuralmembers Engineer-in -Charge 

b)Slabs(propsleft under) 3days 

c) Beamsoffits(propsleftunder) 7days 

d)Removal ofprops underslabs:  

(1)Spanningup to 4.5 m 7days 

(2)Spanningover4.5 m 14 days 

e)Removal  ofpropsunder  beamsand  
arches: 

(1) Spanningup to 6m 14 days 

(2)Spanningover6m 21 days 

 
Theaboveperiodsareminimumandmaybeextendedforothertypeofcementusedifnecessary. 

 
SCAFFOLDING: 

 
The scaffolding mustbestrong andrigidstiffened withnecessary crossbracers andalways 

decked and boarded on the sills with close boarded ceiling and swings to preventany 

injury to persons. Scaffolding with bamboos/ballies is not permitted. All scaffoldingshall 

conformto thespecification of IS: 3696-1987(LatestRevision). 

 
MIXING,PLACINGANDCOMPACTING: 

 

The proportion specified is by volume in dry condition of the different constituent. 

Boxesof suitable size shall be used for measuring sand and aggregate. Boxes of suitable 

sizeshallbeused formeasuring cementweighting 50 kg. and this shall be taken as 

0.035cubicmetre.Whilemeasuringtheaggregate,shaking,rammingorhammeringshallnotbe 

done. The proportioning of sand shall be on the basis of its dry volume and in case 

ofdamp sand, allowance for bulkage bemade. Cement is also to be measured in 

boxesunless otherwisedirectedinwritingbyEngineer-in -Charge. 

 
All structural concrete shall be mixed in mixer machine of appropriate capacity & 

shallhave to be vibrated with suitable vibrator (needle or form vibrator). Mixing shall 

becontinued until there is a uniform colour and consistency, but in no case shall the 

mixingbe done for less than two minutes. Concrete mix obtained from mixer machine 

should 

belaidwithin20minutesfromthetimewaterisaddedtothedrymix.Beyond20minutesthemix 

should notbe usedinstructuralconcrete. 

 
Asthebulkingofsandmayvaryfromdaytodayandatdifferentpartsofthedayonaccountofvaryin
gmoisturecontent,frequenttestsforbulkingshall becarriedoutwith 
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the sand to be used and the amount of bulking allowed for in the field mix so as to 
keeptheactualproportionconstantthroughout. 

 
Only such quantities are as required for immediate uses are to be mixed at any one 

time.Sufficient water is to be added to obtain proper workability so that the mixture may 

flowreadily round the reinforcement and into every part of the moulds. The workability 

shallbe measuredbytheamountof slump. 

 
The quantity of water is to be used for each mix of 50 kg. cement to give the 

requiredconsistency shall not be more than 34 litres for 1: 3: 6 mix. 32 litres for 1: 2: 4 

mix. 30litres for 1: 1.5:3 mix. and 27 litres for 1: 1: 2 mix. In the case of vibrated 

concrete, thelimit specified may be suitable reduced to avoid segregation. Water cement 

ratio shallconformto IS: 456. 

 
The total water content in each batch of concrete shall always be kept constant as 

theamount previously determined by trial mixes. The quantity of water to be actually 

addedmay, therefore, vary depending on the moisture content in the aggregates. In actual 

job ifthe quantities of the ingredients remain constant the amount of slump may be taken 

as 

agoodguideindicatingthetotalwatercontentinthemixture.Theconsistencyandconsequently 

the water content of the concrete shall, therefore, be kept constant andchecked from 

timeto timeas work proceeds, by means of standard slump tests. Theslump tests shall be 

carried out with concrete immediately after it has been mixed andbefore any initial set has 

commenced, the sample being taken perfectly at the point wheretheconcrete is 

beingdelivered for placinginthe moulds. 

 
Theconsistencyshallberecordedintermsofmillimetersofthesubsidenceofthespecimenduringt
he test,whichis known as Slump. 

 
Thefollowingslumpsshallbeadoptedfordifferent works:- 

 

 

SL. TYPEOFWORK SLUMPS 

NO. 
 When vibrators Whenvibrators 

 areused are not used 

1. Massconcreteinfoundationfootingsand 10to25mm 50to 75mm 
 retainingwalls andpavements   

2. MassconcreteinR.C.Cfoundation, 10to25mm 80mm 
 footingsandretainingwalls.   

3. Beams,slabsandcolumnssimply 25to40mm 100 to125 mm 
 reinforced   

4. TheR.C.Csectionorsectionwith 40to50mm 125150 
 congestedsteel  mm 

5. RCCPilingWork(Selfcompacting) 120-160mm  

 

PROTECTIONANDCURING: 

 

The Contractor shall adequately protect freshly laid concrete, for about 1 to 2 hours 

afterits laying from too rapid drying due to sunshine, drying winds etc. and also from 

rains orsurface water and shocks. About 24 hours after laying of concrete, the surface 

shall becured by flooding with water or by covering with wet absorbent materials. The 

curingshallbedoneforaminimumperiodof10days.Overthefoundationconcretethemasonryw



8  

orkmaybe startedafter 48 hoursofitslaying, butthecuringofcement 
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concrete shall be continued along with the masonry work for a minimum period of 
10days. 

 
Incaseofcementconcreteusedassub-gradeforflooring,theflooringmaybecommenced within 

48 hours of the laying of sub-grade. In case it is not possible to do sodue to exigencies of 

work, the sub-grade shall be roughened with a steel wire brushwithout disturbing the 

concrete, wetted and neat cement slurry at the rate of 1.75 kg ofcement per square /metre 

applied to the base before laying floor. The curing is to becontinuedalongwiththetop 

layerofflooringfor a minimumperiod of 10days. 
 

 2.4   1
ST

-CLASSBRICKWORKS: 

Cement mortar shall be prepared by mixing sand and cement in specified proportion. 

Sandshall be measured on the basis of its dry volume. In case of damp sand, its quantity shall 

beincreased suitablyto allowfor bulkage. 

 
Brick work shall be laid in English bond. The brick shall be laid by Larrying method. A 

layerof mortar shall be spread on full width for suitable length of the lower courses. Each 

brickshall first be laid so as to project over the one below, both at the end and at the side, 

thenpressed into the mortar and shoved into final position so as to embed the brick and to fill 

itsinsidefacefullywithmortar.Cut bricks shall not be usedexcept wherenecessary. 

 
Boththefacesofwallsofthicknessgreaterthan25cm(10”)shallbekeptinproperplane.Allthe
connectedbrickworkshallbecarriedupnearlyatonelevelandnoportion of the work shall 
leave more than 1 m. below the rest of the work. The workshall be racked according 

to bond (and not left toothed) at an angle not steeper than45
0
,wherethis is notpossible. 

Brick shall be so laid that all joints are quite full of mortar. The thickness of joints shall 

notexceed 10 mm. Bricks shall be laid with frogs upward except in the top course where 

fromshall be placed downward. The face joints shall be racked to a minimum depth of 15 mm 

byracking tools daily during the progress of work when the mortar is still green, so as to 

provideproperkeyforplasterorpointingtobedone.Whereplasteringorpointingisnotrequiredtobed

one,thejoints shall bestruckflush andfinishedatthetime oflaying. 

 
The face of brick work shall be cleaned the very day that brick work is laid and all 
mortardroppingsremoved. 

 
Green work shall be kept wet for a period of at least 7 days. The top of masonry work shall 

beleft flooded at the close of the day Scaffolding shall be sound and strong and holes left 

inmasonryworkforsupportingthescaffoldingshall befilledandmadegoodbeforeplastering. 

 
 2.5        DAMPPROOFCOURSE: 

 

This shall be laid to specified thickness over walls for the full thickness of the super-

structurewalls. The surface shall be levelled and prepared before laying the cement concrete. 

Edge ofdamp proof course shall be straight, even and vertical. Side shuttering shall consist of 

woodenformandshallbestrongandproperlyfixedsothatitdoesnotgetdisturbedduringcompaction 

and the mortar does not leak through. The concrete mix shall be of workableconsistency and 

shall be tamped thoroughly to make a dense mass. When the sides areremoved, the surface 

should come out smooth without any honey- combing. The damp proofcourse shall be laid 

continuous and the surface shall be double chequered. Damp proof courseshall becuredfor 

atleastsevendays, afterwhichitshallbeallowed todry. Water 
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proofing materials of approved quality shall be added to the concrete mixture in 

accordancewith the manufacturer‟s specification. No extra payment will be made for such 

admixture ofwaterproofingcompound. 

 
 2.6        CEMENTPLASTER: 

 

The proportion of mortar of exterior or interior plaster shall be as specified in the items 

ofwork. 

 
The plaster shall be of thickness as specified and the surface shall be similarly cured as 

forcement concrete. The moulding shall be carried out as shown in the drawing and shall 

beseparately measured in overall length unless otherwise specified in the items. Interior 

cornersand edges of openings if so directed by the Engineer - in- Charge shall be rounded of 

orchamfered with the same mortar for which no extra payment will be allowed. All 

cementconcretesurface shouldbechippedoff properlybeforetakingup theplasteringwork. 

 
 2.7        PAINTING: 

 

Allsurfacesforpaintingshallbeproperlysandpaperedandcleanedandwherenecessarygood quality 

ready- mixed putty shall be used to hide all holes, cracks, open joints etc. Therateforpainting 

includessuchwork.Paintshallbeappliedwith approvedbrushesandsurfaces shall be sand papered 

after drying of every coat. All work when completed shallpresent a smooth, clean solid and 

uniform surface, to the satisfaction of the Engineer- in -Charge. 

 
a) Primer:Allsurfaceforpainting,iftheyarenew,shouldhaveacoatofprimingbeforeapplicationo

fthepaint.Theprimer shouldbeofapprovedqualityofreadymixprimer. 

 
Wood Primer: Wood primer of approved brand and manufacture is to be applied 
onthewooden surface whichwould befreefrommoisture andloose particles. 

 
Steel Primer: For steel surface red oxide primer, zinc chromate primer of 

approvedbrand and manufacture and as per direction of the Engineer - in -Charge is 

to beapplied on the surface. The surface should be made free of grease, rust, moisture 

andloose particles. All blistered surface should be made free by hammering, filling 

orotherwisesoas to have smoothsurfacebeforepriming. 

 
Cement Primer Coat (Alkali Resisting Primer):Cement primer coat is to be usedas 

base coat on wall finish of cement, lime or lime cement plaster or on asbestoscement 

surface before application of any wall coating e.g. oil bound distemper, oil-based 

paints, synthetic enamel, plastic emulsion etc. on them. The cement primer 

iscomposed of a medium and pigments which are resistant to the alkalis present in 

thecement, lime or lime cement in wall finish and provides a barrier for the protection 

ofsubsequent coats of oil bound distemper or paints. Priming coat shall be 

preferablyappliedbybrushingandnotbyspraying.Hurriedprimingshallbeavoidedparticul

arly on absorbent surface. New plaster patches in old work before applying oilbound 

distemper paints etc. should also be treated with cement primer. The 

surfaceshallbethoroughlycleanedofdust,allwhiteorcolourwashbywashingandscrubbing

. The surface shall then be allowed to dry for at least 48 hours. It shall thenbe sand 

papered to give a smooth and even surface. Any unevenness shall be madegood by 

applying putty, made of plaster of Paris with water on the entire surfaceincluding 

filling up the undulation and then sand papering the same after it is dry. Thecement 

primer shallbeappliedwith abrushontheclean dryandsmooth surface. 
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Horizontalstrokeshallbegivenfirst.Verticalstrokesaretobeappliedafterhorizontal stroke 

is absorbed on wall/ ceiling surface immediately afterwards. Thisentire operation will 

constitute one coat. The surface shall be finished as uniformly aspossible leaving no 

brush mark. It shall be allowed to dry for at least 48 hours beforeoil bound 

distemperorpaintisapplied. 

 
Aluminum Paint:Aluminum paint of approved brand and manufacture shall be used.The 

paint comes in compact dual containers with the paste and the medium separately.The 

two shall be mixed together to proper consistency before use. Each coat shall beallowed 

to dry for 24 hours and lightly rubbed down with fine grade sand paper anddusted before 

the next coat is applied. The finished surface shall present an even anduniform 

appearance. As aluminium paint is likely to settle in the container, care shall 

betakentofrequentlystir thepaintduringuse. 

 
Plastic (Acrylic) Emulsion Paint: Plastic (acrylic) emulsion paints are not suitable 

forapplication on external surface and surface which are liable to have condensation and 

areto be used generally on internal surface. For plastered surface a cement priming coat 

isrequired before application of plastic emulsion Plastic emulsion paint of approved 

brandand manufacture and of the required shade shall be used. The paint will be applied 

in theusual manner with brush or roller. The paint dries by evaporation of the water 

content andas soon as the water has evaporated the film gets hardened the next coat can 

be applied.The time for drying varies from one hour on absorbent surface to 2 to 3 hours 

on non-absorbent surfaces. Thinning will be particularly required for the undercoat which 

isapplied on the absorbent surface. The quantity of thinner to be added shall be as 

permanufacturer‟s instructions. The surface on finishing shall present a flat, velvety, 

smoothfinish. 

 
Ifnecessarymorecoatswill beappliedtillthesurfacepresentauniformappearance. 

 
 

Precaution: 

 
Brushes should be quickly washed in water, immediately after use and kept immersed 
inwaterduringbreakperiodsto preventthe paintfromhardeningon thebrush. 

 
Inthepreparationofwallsforplasticemulsionpainting,anoilbaseputtyshall 
beusedinfillingcracks, holes etc. 

 
Splashes in floors etc. shall be cleaned out without delay as they will be difficult 
toremoveafterhardening. 

 
Washingofsurfacetreatedwithemulsionpaintsshallnot 
bedonewithin3to4weeksofapplicationorthe time specified bymanufacturer. 

 
 2.8      OIL EMULSION (OIL BOUND 

DISTEMPERING)Touch WoodFinish- 

Touchwoodpolyurethaneclearwoodfinishtobeappliedwhenever 
specifiedasperthefollowingdirection ofuse: - 

 
Touch Wood Clear Matt: This is to be applied on filled wood surface, (Apcolite wood 
filler)whichhas been smoothsanded alongthegrains withemerypaperNo. 320.Staining 
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with Apcolite wood stainer is also to be done. It is to be ensured that surface coated is 

freefromallloosedust.TOUCHWOODClearMatisasinglepacksystem.Thecontentsshouldbe 

well stirred through a clean muslin cloth prior to use. Two coat of touch wood would 

beapplied by brush with thinner 101. The first coat of TOUCHWOOD Clear Mat should 

beallowed to dry for 6 to 8 hours prior to sanding and recoating. Containers should be 

wellcappedafteruse. 

 
Flat Wall Painting: The flat wall paint shall be of approved brand and manufacture and 

ofrequiredshade. The surfaceshallbepreparedasdescribedinsub-head“CementPrimerCoat”. Flat 

wall paint shall normally be applied on walls 12 months after their completion (incase of new 

work), in which case Distemper Primer will be sufficient. If the walls are to 

bepaintedearliertheprimercoatshallconsistof cementPrimer. 

 
When the surface is dry, painting with the wall in uniform and even layers will be done to 

therequired number of coats. Each coat shall be allowed to dry overnight and lightly rubbed 

withvery fine grade of sand paper and loose particles brushed off before the next coat is 

applied. Ifafter the final coat of wall paints the surface obtained is not upto themark, further 

one ormore coat as required shall be given to obtain a smooth and even finish at the cost 

ofContractor. If primer or wall paint gets thickened it shall be thinned suitably with the 

thinnerasrecommended bymanufacturer. 

 
Weather Shield (Outside Painting): All new surfaces to be dried out completely. To 

removeall loose and defective paint or powdery residue by through brushing and scraping, 

using astiff wire or fibre brush followed by water jetting if required. Areas affected by 

mould,lichens, algae and moss to be treated with 1% solution of Surface Treatment Chemical 

(STC).Fill up Minor cracks and defects with cement; larger holes and cracks with sand 

mixture.Allow to dry. Surfaces that remain powdery, friable or chalky after thorough 

preparationshouldbe sealed witha coatof paintthinned(1:1). 

 

Finishing: 

 
Soft Glow Normal and sound surface: To apply two coats of 

paint.ParapetWall:To applythree coats ofpaint. 

 

Thinning: 

 
Brushorroller:Addupto1-partcleanwaterto2partsofpaintbyvolume.–
Aspermanufacturer‟sinstruction. 

ConventionalSpray:Addupto1-partcleanwaterto10partsofpaint(10%)byvolume.–Asper 

manufacturer‟sinstruction. 

 

CleanUp: 

Clean brush and other equipment with water immediately after 

use.Safety,Health andEnvironmentalInformation: 

Always store any approved brand of exterior paint in a cool dry place. Keep container 

tightlyclosed, out of children‟s reach and away from food. A suitable dust nose pad should be 

wornwhen rubbing the surface. Avoid inhaling vapor. Wear eye protection during application. 

Incase of contact with eyes, rinse immediately with plenty of water and seek medical 

advice.Remove splashes from skin with soap and water or recognized skin cleanser. Do not 

pourleftover paintdownthe drain. Sealand keepfordisposal. 



13  

 2.9      ARTIFICIAL STONEFLOORINGS: 
 

All cement concrete surface should be chipped off properly before taking up flooring 

work.Theartificialstoneflooringshallbelaidinpanelsofshapeandsizeasdirected.Thecastingof the 

panels will be so programmed as to prevent bonding on the freshly laid panel withadjacent 

panels. 

 
Unless otherwise specified, the underlay shall be with graded stone chips 12 mm down 

thethickness of topping shall be of 10 mm. thick and colouring pigment as may be required 

shallonly be added with the topping. The topping and the underlay shall not be laid in 

oneoperation.Afterlayingthe„Underlay‟thesurfaceshallbeleftouttodry.Thetoppingshallbelaid 

only after the Underlay has sufficiently dried and after thoroughly brushing with handwire 

brush and sweeping clean and after application of slurry. The topping shall be finishedwith an 

English trowel and a piece of clean dry linen. During all the stages, the required 

levelshallbecarefullyobservedandmaintained.Suitablegrading,whererequiredshallbeprovidedin

theflooringforwater drainage as directedbytheEngineer-in-Charge. 

 
The corner between floor and wall shall be round off if directed by the Engineer- in - 
Chargeforwhich no separatepaymentshallbemade. 

 
 2.10   POLISHED STONETILEWORKS: 

 

ThisitemrelatestotherequirementsoffurnishingmaterialsandinstallationofPolishedStone 

/ Slab Tile work. The types of work that are mainly intended under this head are 

Granite,Marble, Kota, stone Dholpur stone, Agra red stone, Tandur, Shahabad or Cuddappah, 

Barodagreen stone slabs in flooring and wall facing, as specified in the respective drawings of 

thebuildings 

 
ReferencetoStandardspecifications: 

 

IS: 1805(Latest Revision) - Glossary of terms relating to stone, quarrying and 

dressing.IS:1129(LatestRevision)-Dressingof Natural BuildingStones. 

IS: 1143(Latest Revision) - Laying and finishing of natural Building 

stones.IS:3316(Latest Revision)-SpecificationforstructuralGranite. 

IS:7327(Latest Revision) -GraniteSurfaceplate 

 
IS: 1128 (Latest Revision) – Lime-stone (Slabs and 

tiles)IS: 1130(Latest Revision) - Marble (Blocks, slabs and 

tiles)IS: 3622(Latest Revision) - Sand stone (Slabs and 

tiles)Materials: 

Stone shall be of the best quality available in the locality and of specified colour. The 

stonesshall stand weathering and when immersed in water for 24 hours shall not absorb more 

than5% of its dry weight, when tested according to IS: 1124(Latest Revision). All stones 

shallgenerallybefreshlyquarriedand shall not haveanystreaksor flawsandshallbefreefrom 
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discolorations,oiloranyunwantedmatterthatmaypreventadhesionofmortarorbeotherwise 

harmful to the work. Particular attention shall be paid to uniformity of colour 

andmatchingpatternsandgrains.Thethicknessshallbeasspecifiedinthedetailedspecifications. 

 
LayingandPolishing: 

 

The tiles shall be machine cut to specified sizes and shall be of approved colour and 

quality.They shall be of specified thickness and laid to patterns as directed. The floor surface 

to betiled shall be thoroughly brushed and scrubbed and profusely watered and cleaned. 

Mortar forbeddingshallbeas specified andshallbeno lessthan3/4”(20 mm) thick. 

 
Immediately each stone is laid it shall be tapped with a wooden mallet and set joints shall 

benot more than 1 mm thick. The floor shall be perfectly even with no depressions or mounds 

asper levels indicated and joints shall be in line. Joints shall be grouted with cement mortar 

ofmatching colour with the tiles. The tiled surface shall be kept wet and allowed to set for 

14daysNomovementofpersonnelbe allowedovernewlyset tiles forat least3days. 

 
Aftertheworkhasset,thesurfaceshallbemachinepolishedtobesatisfactionoftheEngineer-in-
Charge.The finalpolishshallbewith OxalicAcid. 

 
 2.11     GLAZED TILES/VITRIFIEDTILES/CERAMICTILES: 

 

General: 

 
This item relates to the furnishing of materials and installations of glazed / vitrified / 

ceramictiles in flooring, dado, and also in counters, shelves, sink etc. Tiles shall conform to 

IS:777(LatestRevision)IS-15622(LatestRevision),IS-13755(LatestRevision)workmanshipshall 

beasperIS: 1443(LatestRevision). 

 
Materials: 

 
The tiles shall be of first quality of approved manufacturers. The size of tiles shall be 

asspecified as directed in the drawing and shall be at least 6 mm thick. No chipped, 

cracked,crazed or warped tiles shall be used. Glazed rounded corners and cups (convex or 

concave)shall be provided at corner of walls, edge, junctions of floor and dado etc., if so 

specified. Themortar shallbeinthe proportion 1:3. 

 
Laying: 

 

Thefixingshallgenerallyconformto IS:1443(LatestRevision). 

 
Workmanship: 

 

The surface to be covered shall be plastered rough to a thickness of 20 mm. Fix 12 mm 

sizestone chips (5 no. one in each corner and one in the middle of each tile with Adhesive 

viz.,Areldite of equivalent for keying action) and the tiles shall be soaked in water for at least 

2(two) hours prior to fixing at site. A thin layer of cement paste shall be buttered on the back 

ofthe tile and on the side after which the tile shall be pressed and tapped home taking care 

thatthe corner tiles are perfectly matching. After the backing coat has set the tile joints shall 

begroutedwithneat,whitecementslurrywithnecessarypigment.Allsurplusslurrythatremains on 

the surface shall be carefully wiped off before it sets. Care shall be taken to ensurethat the 

finishedsurface isabsolutelyplumb and toproperlevels withoutany 
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profusions, waviness or zig- zag. Joints between tiles shall be uniform in straight level 

lines.After completion of the entire work or part of it, the surface shall be cleared of all 

stains,cement etc., bywashingwith oxalicacid (1:10) oranyother approvedcompound. 

 
 2.12     CARPENTARYWORK: 

 

All doors, window frames must have plaster rabbit 12mm x 12mm. Rabbit for 

receivingshutter 12 mm deep. All portion of timber abutting against or embedded in masonry 

orconcrete shall be painted with coal tar or creosote, before being placed in position. The 

doorframes without sills while being placed in position shall be provided with temporary 

woodenbracing or dry bricks well wedged between the styles at the sill level. These shall be 

retainedto keep the frames from warping during construction. The frame shall also be 

protected fromdamageduringconstruction. 

 
 2.12.1    Door,Window,Ventilator,frame(Chowkats) 

 

All wooden door, window ventilator frames are of 1
st 

class local hardwood 
(hollock/sunde)frames fixed in position: in contact with cement concrete or brick masonry 
walls with MS flathold fast (40mm x 3mm x 250mm) and embedded in cement concrete 
block in proportion1:2:4 with 2 coats of creosote oiling to the timber faces in contact with 
cement concrete andmasonryworkallas directed &specifiedinthe drawings. 

 
 2.12.2   PaneledDoors 

 

All paneled doors are made of fully paneled door shutters of 35mm thick of 1
st 

class 
localwood/hollock/gamain/sundiandwithBWPgradecommercialplywoodpanels18mmthickasdi
rected &specifiedinthe drawings.Panelsotherthan onepartarenotpermissible. 

 
 

2.12.3   Flush doors 

 
All flush door shutters are 35mm thick conforming to IS 2202 (Part I) (Latest Revision), non-

decorative type, core of block board construction with frame of 1
st 

class hard wood and 
wellmatchedcommercial3plyveneeringwithverticalgrainorcrossbandsandfaceveneerson 

bothfacesofshuttersandprovidinglippingwith2
nd

classteakwoodbattens25mm 

minimumdepthonalledgesof shutters. 

 
2.12.4  PVCdoorframes 

 

All PVC door frames are factory made PVC door frames of size 50 x 47mm with 

wallthickness 5mm made out of extruded 5mm rigid PVC foam sheet metred at corner & 

joinedwith 2 nos. x 150 mm long bracket made of 15 x 15m MS square tube. The vertical 

doorprofiles to be reinforced with 19mm x 19mm MS Square tubes of 19 gauges. EPDM 

rubbergasket weather seal to be provided through out the frame & to be fixed to the wall 

using MSscrews of 65/100 mm size all as per approved Manufacturer‟s instructions, 

specifications &directionof Engineer-in-Charge. 

 
2.12.5   All PVC factory made door shutters consists of frame made out of MS tubes of 19 

gaugethickness & size of 19mm x 19mm for styles & 15mm x 15mm top & bottom rails, 

framesshallhaveacoatofsteelprimersofapprovedmakeandmanufacture,M.S.framecoveredwith 

5mm thick heat moulded PVC „C‟ channel of size 30mm thickness, 70mm width out 

ofwhich50mm shallbeflat and20mm shallbetaperedin 45degreeangleon 

eithersideformingstyles;and 5mmthick, 95mmwide PVCsheetoutofwhich 75mmshallbe 

flatand 
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20mm shall be tapered in 45degree on the inner side to form top and bottom rail and 

115mmwide PVC sheet out of which 75mm shall be flat and 20mm shall be tapered on both 

sides toform lock rail. Top, bottom and lock rails shall be provided either side of the panel. 

10mm(5mm x 2) thick, 20mm wide cross PVC sheet be provided as gap insert for top rail & 

bottomrail. Paneling of 5mm thick both side PVC sheet to be fitted in the M.S. frame 

welded/sealedto the styles & rails with 7mm (5mm + 2mm) thick x 15mm wide PVC sheet 

beading on innerside, and joined together with solvent cement adhesive. An additional 5mm 

thick PVC strip of20mmwidthistobestuckontheinteriorsideof 

the„C‟ChannelusingPVCsolventadhesiveetc. complete as per direction of Engineer-in-

Charge. Manufacturer‟s specification & drawing(for W.C.andToiletdoor shutter). 

 
2.12.6     Anodized aluminum work for doors, windows, ventilators and partition with extruded built 

upstandard tubular and other sections of approved make conforming to IS: 733(Latest 

Revision)and IS:1285(Latest Revision), anodized transparent or dyed to required shade 

according toIS:1868(Latest Revision) (Minimum anodic coating of grader AC15) fixed with 

rawl plugsandscrews orwith fixing clips,orwith expansion hold fasteners including necessary 

fillingupofgapsatjunctionsattop,bottomandsideswithrequiredPVC/neoprenefeltetc.Aluminum 

sections shall be smooth, rust free, straight, mitered and jointed mechanicallywherever 

required including cleat angle, Aluminum snap leading for glazing / paneling, 

C.P.brass/stainless steel screws all complete as per architectural drawings and the directions 

ofEngineer-in-Charge. For shutters of doors, windows & ventilators including providing 

andfixing hinges/pivots double action hydraulic floor spring of approved & manufacture IS 

6315marked for doors with stainless steel cover plate and making provision of fixing of 

fittingswherever required, all complete, as per Architectural drawing and direction of 

Engineer-in-Charge. 

 
2.12.7     Door,WindowClampsorHoldfasts: 

Unless otherwise specified the clamps shall be fixed to outer side of the frame 
withscrews. 

 
Thesideofthedoor,windowframeswhichremainsincontact withmasonryshallinvariablybe 
painted withcoaltarorcreosote oil. 

 
ScheduleofFittings: 

Fittingsshall beofiron,aluminumorasspecifiedinthedrawings&scopeofwork. 

 
These shall be well made, reasonably smooth and free from edges, corners, flaws 

andotherdefects.Screw holesshallbecountersunk to suitthehead 

ofspecifiedwoodscrews.Allhinge pinsshallbeofsteelandtheirrivetedheadsshallbe 

wellformed. 

 
Iron fittings shall be finished bright or black enamelled or copper oxidised. Brass 

fittingsshallbefinishedBright,Brass-oxidizedorChromium-

plated(electroplated)andallaluminiumfittingshall beofextruded sectionand 

surfacescrewedshould beused. 

 
Screws used for fittings shall be of the same metal and finish as the fittings. 

However,anodized brass screws or chromium brass screws shall be used for fixing 

aluminiumfittings. 

 
Fittings shall be fixed in proper position as shown in the drawings or as directed 

bythe Engineer- in - Charge. These shall be truly vertical or horizontal as the case 

maybe.Screws shallbedriven home with screwdriverandnot hammered in. 
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2.13       STEEL WORK: 
 

MildSteelGrills: 
 

These should be made of the best quality material and shall be of the shape, size and 

patternordered. They shall be free from dust, burrs, blisters and cracks. Welding shall be 

neatly doneand all slag chipped off, before primer coat is applied. Grills shall be true to shape 

andaccurateindimensions sothattheyfitexactlyinto thedoor/windowframe. 

 
Rate shall include cost of materials, cutting, fabricating, transport to site, fixing etc., 
completewithone coatof shop paint. 

 
2.14     STEEL WINDOW/VENTILATORS: 

 

General: 
 

All steel casement windows and ventilators as & where shown in drawings & Scope 

ofworkshallbeofapprovedmakeandqualityandshallconformtoIS:7452(LatestRevision). 

Putty for glazing shall be as specified in IS: 420(Latest Revision). Hinges shallbe of 

projecting type. Handles and peg-stays shall be of steel or as specified. Suitable legstobe 

providedfor fixing. 

 
Glazing clips shall be provided at a spacing not exceeding 30cms. The holes for the 

samewill have to be drilled during fabrications by the manufacturer and not while 

fixingglazing. 

 
Thesectionsforthefixedandhingedframeshallbemitredandelectricallyflashbutweldedtofor
ma solidandtruerightangle. 

 
All windows shall be thoroughly cleaned of rust, mild scale dirt, oil etc., either 
bymechanical orbychemicalmeans and begiven 2 coatsof primer. 

 
Allsteelcasement windowsandventilatorsetc.shallbestackedverticallyatsiteandproper 
caretaken thattheyare notwarpedortwisted. 

 
 

GLAZING: 

 
Glass for glazing shall be as specified in the drawing and/ or specifications. All glass 
sheetsshall befreefromspots,stains, airbubbles,wavinessorotherdefects. 

 
Allglazing shallbebeddedonputty andsecuredbyglazing clips/nailsandputty 

ofapprovedquality.4mmglassshallbeused,wherethe unsupportedareaofglazing islessthan 

1.50 sq.m. The thickness of glass shall be 5 mm, where unsupported glazing area is 1.50 

sq.mor more. All glazing shall be cleared of all cement, paint and other stains, putty etc. 

beforehandingover. 

 
ROLLINGSHUTTERSANDGRILS: 

 
RollingShutters: 

 

Therollingshuttersshallbeofapprovedmakeandthedesignandshallbesuitableforfixinginthe 

positionshowninthedrawingi.e., inside,outside, orbelowlintelor belowjoists.The 
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shutter shall be of the manually push and pull type upto 9 sq.m. Ball bearing shall be 

providedforeasyoperationwheretheareaoftheshutterisbetween9sq.m.and12sq.m.Whenthearea 

is more than 12 sqm, mechanical gear arrangements shall be provided. The rollingshutters 

shall generally conform to IS: 6248 (Latest Revision). The shutter shall be 

completewithdoorsuspension,shafts,lockingarrangements,pullinghandlesandotheraccessories.

Theslatshallnotbe lessthan 1 mm.in thickness. 

 
COLLAPSIBLEGATE/DOOR 

 
TheCollapsiblegate/doorshallbeofapprovedmakeanddesign.Itshallbeofsingleordoubleleafasind
icatedin the drawingmade outof20mmgate channelwithjointingof 20 

x 5 mm throughout the length and height of the gate, fitted with ball bearings, handles and 
acoatofred-oxide paint.The spacingoflatticeshallbe150 mmboth ways. 

 
The rollersshallbeof40 mm dia.and fixed to alternate lattices at thebottom.The rollersshall roll 

over a Tee rail fixed inside a channel box. The top guide shall also be a continuouschannel 

section. The fixed end of the shutter shall be fixed to the joints by welding the 

shuttertotopplateinsertalreadyleft inwall completewithlockingarrangementsandallaccessories. 

 
 

2.15   ALUMINIUM DOORS&WINDOWSANDPARTITIONS. 
 

Materials: 

 
All sections shall be obtained and approved, reputed, manufacturers and shall be 

extrudedfrom aluminum alloy conforming generally to IS: 733-1983 (Latest Revision) 

and IS:1285-1975(Latest Revision). 

 
Sections shall be as per detailed drawings and generally, conform to IS: 1948-

1961(reaffirmed2001) (LatestRevision). 

 
All section shall be powder coated of coating thickness 50 micron in natural matt finish 

orsuchcolour as specified. 

 
 

2.16     PRE-CONSTRUCTIONANTI-TERMITETREATMENT 
 

Pre-Constructionanti-termitetreatmentwithaqueousemulsionhavingconcentration1:20 

with tricel, or its equivalent, and water. This provides emulsion containing 1% tricel(by 

weight) or concentrated chloropyrifos at the bottom of foundation pits and walls oneither 

side up to a height of 300mm from bottom of the excavation made for 

columnplinthbeam,walltrenchesetc.byapplyingtheemulsion@5(five)litrespersquaremetre 

of the surface area before starting construction work (supplying of necessary 

toolsandaccessoriesbythe contractor)asperthedirectionofthe depttcomplete. 

 
 

Pre-construction anti-termite treatment with aqueous emulsion having concentration 

1:20with tricel solution, or its equivalent, and water. This provides emulsion containing 

1%tricel solution, or its equivalent and water. This provides emulsion containing 1% 

tricelsolution (by weight) in the back fill in immediate contact with the foundation 

structureafter completion, column, wall, etc. to a depth of 450mm and width 300mm 

(whenrequired refill in 200mm thick layers) applying the emulsion @ 5 litres per square 

metretowardsthe concreteand masonrywallsso astoensureearth in contact withstructure 



 

welltreated –withchemical (supplyingofnecessarytoolsandaccessoriesbythecontractor)as 
per directionofthe depttcomplete. 

 
Pre-construction anti-termite treatment with aqueous emulsion having concentration 

1:20tricel solution, or its equivalent, and water. This provides emulsion containing 1% 

tricelsolution (by weight) applying in the entire leveled area after plinth filling and 

beforelaying floor, tricel solution @ 5 litres per square metre of the surface to be spread 

withlight rousing soas to ensureproperabsorptionby the filled-upearth (supplying 

ofnecessarytoolsetc.bythecontractor)asperdirectionof thedepttcomplete. 

 
Pre-construction anti-termite treatment with aqueous emulsion having concentration 

1:20tricel solution, or its equivalent, and water. This provides emulsion containing 1% 

tricelsolution(byweight)applyinginthejunctionofwalls,columnwiththefloorbeforelaying 

floorand afteroperation of item no. (c) above making achannel30mm x 30mmall over the 

walls and making rod holes @ 150mm apart up to ground level below andapplying 

emulsion @ 11 litres per square metre of the vertical plinth wall surface insidethe 

building so as to soak the soil with the emulsion up to the ground level and refill theholes 

and channel with the original materials obtained in making channels (supplying 

ofnecessarytoolsetc.bythecontractor) andas per direction ofthedepttcomplete. 

 
Pre-construction anti-termite treatment with aqueous emulsion having concentration 

1:20tricel solution, or its equivalent, and water. This provides emulsion containing 1% 

tricelsolution (by weight) applying the soil along the external perimeter of the building 

(afterconstruction completed) to a distance close to the plinth wall as specified and as 

directedby the deptt up to a depth of 300mm making rod holes along the line @ 150mm 

apart to adepth of 300mm and applying emulsion @ 4.5 litres per running metre ensure 

moisteningof the soil with emulsion (supplying of necessary tools by the contractor) 

complete asdirected. 

 
Ȁ⤀Āᜀ Āᜀ Āᜀ

 ĀᜀENERALSPECIFICATIONFORFABRICATIONAND

ERECTIONOF 
STRUCTURAL&STEELWORKS:- 

 

3.1    All structural fabrication work will be carried out by the Contractor at site of work. 

Allworkmanship and finishing shall be of the best quality and shall be conformed to best 

methodoffabricationconformingto relevant standards andspecifications. 

Allmaterialswillbeprocured by the Contractor. Such materials shall be subject to inspection 

and passing by theEngineer-in-

chargefromtimetotime,theContractorprovidingallfacilitiesforsuchinspection free of cost. 

Notwithstanding any inspection the Engineer-in-charge will have theliberty subsequently to 

inspect the materials and reject those that do not conform to 

thespecificationandnoclaimforcompensation onthis account willbeentertained. 

 
3.2     The contractor shall at his own expenses provide all materials required for fabrication 

workincluding oxygen acetylene, electrodes, fuel, service belts, washers, rivets etc. the steel 

workimmediately given one shop coat of primer as per specification. Besides fabricators 

ownmarkingforerectioneveryfabricatedpieceshallbeprominentlymarkedsubassemblywise,as 

directed to enable the member to be identified isolated easily at work site. The 

Contractorshallalso beresponsible forpreparation oferection marking plans. 

TheContractorwillentirely be responsible for loss or damage of any of the items at site. The 

Contractor shall athisowncostrectifydefectscaused duringhandlingor transportation. 

 

 

 

 
 

18 



19  

3.3FabricationofStructural’s: 

 
3.3.1Welding: 

 
3.3.2General:TheweldingmaterialsandprocedureshallbeinaccordancewiththerequirementsoflatestIndia

nStandardSpecification.TheContractorwillberequiredtosubmithisproposals in respect for 

certain main welds for the prior approval of the Engineer-in-charge.Test plates may be 

required for these welds which shall be prepared and tested in 

accordancewithrelevantstandard. 

 
3.3.3   All structural works in buildings shall be done in welded construction as per latest 

relevantIndianStandardSpecificationIS:815(LatestRevision),816(LatestRevision),823(LatestR

evision) etc. The fabrication & erection of steel work shall be done as per latest 

IndianStandardSpecification IS: 800(LatestRevision). 

 
3.3.4Plant & Equipment: The equipment used shall be of sufficient capacity to suit the 

weldingprocedure laid down and the capable of depositing the particular type of electrodes to 

be usedunder the conditions of current and voltage specified by the electrode manufacturers. 

Efficientmeansshall be provided for the accurate indication of the current and in addition 

apairoflongtestersshallbesuppliedbytheContractorandbeavailabletotheEngineer-in-

charge.Allequipmentaccessoriesandconnectionsshallbemaintainedinproperworkingcondition. 

 
 

3.3.5Electrodes: AllelectrodesshallbeinaccordancewiththespecificationsmentionedinIS:814-

2004(LatestRevision). 

 
3.3.6Qualification &Testing ofWelders:The Contractorshall satisfy the Engineer-in-chargethat the 

welding operators are suitable for the work upon which they will be employed andshall 

produce evidence to the effect that welders have satisfactorily completed appropriatetests. The 

Engineer-in-charge may call for periodic tests of the Welders and / or of the 

weldsproducedbythem. Suchtests shallbeattheexpense ofthe Contractor. 

 
3.3.7Fusion Faces & Surrounding Surfaces: Fusion faces and the surrounding surfaces within50mm 

of welds shall be free from all mill scale and free from oil, or any substance 

whichmightaffectthequalityoftheweldorimpedetheprogressofwelding.Theyshallbefreefrom 

irregularities that would interfere with the deposition of the specified size of weld or 

bethecause ofdefects. 

All mill scale within 50mm of welds shall be removed prior to welding either by pickling 
atworksfollowed bythroughpowerwire brushingor byotherapproved methods. 

If the preparation or cutting of the fusion faces is necessary the same shall be carried out 

byshearing, chipping, gas-cutting or flame-gouging. Where hand gas cutting or hand-gouging 

isemployed,the blowpipe orgougingblowpipe shallbeproperlyguided. 

 
3.3.8PreparationofJoints:Thecontractorshallpreparetheedgeswithanautomaticallycontrolled flame 

out torch currently to the shape, size and dimensions of the V-groove,prescribed in the design 

and shop drawings. In case of U-groove joints, the edges shall beprepared with an automatic 

flame out torch in two passes following a bevel cut with gougingpassor bymachining. 

 
3.3.9AssemblyforWelding:Partstobeweldedshallbeproperlyassembledandheldfirmlyinpositionbymea

ns ofjigsand clampsprior toand duringwelding. 

The sequence of welding shall be planned and followed that there shall be a balance 
ofweldingabouttheneutral axisofthefabrication.TheContractorshall employsufficient 
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number of welders working at the same time in diagonal quadrants of the frame using 

backstep method of welding. The rate of progress of each welder shall be more or less equal 

andqualityuniform. 

The general direction of welding shall be towards the free end of the point, but in a long 
jointof fabrication, back-step techniqueshallbe usedtoreduce distortion. 

To minimize internal locked-up stresses due to welding, the vertical joints of the frame 

shallbe welded and completed to a circular course and then the horizontal circumstantial 

seamwelded. However, before thewelding ofhorizontal seam started, 

thecompletedcircularcourseshallbealigned andadjustedfor theircorrectaxes. 

Alternatively, the Contractor shall complete such course in all respect on the ground and 

thenthe pre-assembled course shall be lifted and placed in position. In such a sequence 

andplanning the same principle of balancing of weld about the neutral axis shall be followed 

andthe method of fabrication of each course shall be similar to fabrication of penstock pipes 

oftransportationpipelines forindustrialpipelinesof bigger diameter. 

 
3.3.10 Accuracy ofFit up:Partsto be fillet-weldedshall bebroughtinto as close contactaspracticable and 

the gap due to faulty workmanship or incorrect fit up shall not exceed 1.5mm.If greater 

separation occurs at any position, the size of fillet weld shall be increased at suchpositions 

bytheamountofthe gap. 

 
3.3.11Jigs and Manipulators: Jigs and manipulators shall be used where practicable and shall 

bedesignedtofacilitateweldingandtoensurethatallweldsareeasilyaccessibletotheoperators. 

 
3.3.12Ends of Butt-welded Joints: The ends of but joints shall be welded so as to provide the 

fullthroat thickness. This may be done by the used of extension pieces. Cross-runs or other 

meansapprovedbythe Engineer-in-charge. 

 
3.3.13Weld face and Reinforcement of Butt Welds: The weld face shall at all places be 

depositedproud of the surface of the parent metal. Where a flush surface is required the 

surplus metalshall bedressed off. 

 
3.3.14Minimum Leg Length & throat thickness in Fillet Welds: The minimum leg length of afillet 

weld as deposited shall be not less than the specified size. In no case shall a concaveweld be 

deposited without specified permission of the Engineer-in-charge. Where permitted,the leg 

length shall be increased above that specified, so that the resultant throat thickness ingreat as 

would have been obtained by the deposition of a flat-faced weld of the specified leglength. 

 
3.3.15Deslagging:After makingeachrunofweldingall slagshall bethoroughlyremoved. 

 
3.3.16Quality of Welds: The weld metal, as deposited (including tack welds if to be incorporated)shall 

be free from checks, slag inclusions, gross porosity, cavities and other deposition faults.The 

weld metal shall be properly fused with the parent metal without serious under cutting 

oroverlappingatthetoesoftheweld.Thesurfacesoftheweldshallhaveauniformandconstantcontour 

andregular appearance. 

 
3.3.17Working Conditions: Welding shall not be done under such weather or other conditionswhich 

might adversely affect the efficiency of the welding and where necessary 

effectiveprotectionor other safe guards shallbeprovided. 



21  

3.3.18Requirement on Welded Joints: The Contractor shall ensure the following requirementsin  

weldedjoints:- 

Strength-equality with parent 

metalAbsenceof defects 

WeldedJointsoftanks,pipelinesandapparatusoperatingunder 

pressureshouldbehermetically sealed in working condition under specified pressure 

and temperature.Corrosion resistance of the weld shall not be less than that of parent 

metal inaggressiveenvironment. 

 
3.3.19Tolerance:Deviationsfor assembly ofwelded jointsmay bepermissible tothefollowingextent. 

 Tolerances  
 ManualArc Automatic 

A.Squarebutt-joints:   

a) Gapbetweentheendsofplates +2.00mm + 
 –1.00mm – 

b)Steppingofoneplateover theother 1.00mm 2.0 mm 

B.SingleV-grooveJoint:  

5
O

 

 

5
O

 a)Bevel angle 

b)Gapbetween two +2.00mm  1.00 mm 
 –1.00mm  

c) Steppingofoneplateovertheother 2.00mm 2.00mm 

d)Roofthickness 1.00mm 1.00mm 

C. LapJoints 
  

a)Overlap 5.00mm 5.00mm 

b)Gapbetweenthesurface 2.00mm 1.00mm 

D.Tee-filletJoints: 
  

Gapbetweenthe edgeofwebandsurface oftheflange 2.00mm 2.00mm 

 
 

3.4ErectionofStructuralWorks: 

 
3.4.1Scope of Work: Contractor shall provide all construction and transport equipments, 

tools,tackles,consumables,materials laborsupervisionforerectionincluding carrying 

outthefollowing. 

 
3.4.2   Transportationfrom sitestorage,handling,ramming,rigging,assembling,drillingholes,riveting, 

bolting, welding and satisfactory installation of all the fabricated materials in 

properlocationaccordingto drawings and/or asdirectedbythe Engineer-in-Charge. 

 
3.4.3     Checking centre lines, levels of all foundation blocks including checking line, level, 

positionand plumb of all bolts and pockets. Any defect observed in the foundation shall be 

brought tothe notice of Engineer-in-Charge. The Contractor shall fully satisfy himself 

regarding 

thecorrectnessofthefoundationsbeforeinstallingthefabricatedworksonthefoundationblocks. 

 
 

3.4.4     Aligning, lining, leveling, drilling holes, riveting, belting, welding, securely fixing in 
positioninaccordance with drawings or as directed bythe Engineer-in-Charge. 
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3.4.5    Supply of all required consumables, construction and erection materials, including but 

notlimited to gauges, welding brazing gases and rods, electrodes and wires, bolts nuts, rivets 

andtemporarysupports etc., asrequiredfor the completionofthe work. 

 
 

3.5           Settingout: 

 
The Contractor shall be responsible for checking the alignment and levels of 

foundationscorrectness of foundation centres well in advance of starting erection work and 

shall beresponsible for any consequences for non-compliance thereof. Discrepancies, if any, 

shallimmediatelybe broughttothe notice ofthe Engineer-in-Charge. 

 
3.5.1      The Contractor shall assure full responsibility for the correct setting with alignment and 

levelsshown on the drawings and plumbing of vertical members. Datum points will be fixed 

by theEngineer-in-

Chargeneartheworksite.NotwithstandinganyassistancerenderedtotheContractor by the 

Engineer-in-Charge, if at any time during the progress of the work any 

errorshouldappearonarisetherein,onbeingrequiredtodoso,theContractorathisowncostshall 

remove andamend the workto the satisfactionofthe Engineer-in-Charge. 

 
3.5.2      After the Steel work has been erected, lined, leveled and aligned, the foundation bolt shall 

bepulleduptightlyandgroutingshallbedone,whenthegrouthasthoroughlycaredthealignment 

shallbe rechecked ifrequired. 

 
3.6          Assembly: 

 
All parts dispatched to work site as sub-assembly shall be assembled by the Contractor at 

theerection site. Before starting the work, the Contractor shall advise the Engineer-in-

Chargefully as to the method he proposes to follow and amount and character of equipment 

heproposes to use which shall be subject to the approval of the Engineer. The use of 

methodlikely to produce injury by twisting bending or otherwise damaging the materials shall 

not beused. All defects shall be brought to the notice of the Engineer-in-Charge before 

carrying outrectificationwork. 

 
3.6.1     TheContractorshallsatisfy theEngineer-in-Chargeabouttheerectionmethodwhichisrequired to be 

inspected before actual erection. Erected parts shall be stable during all stagesof erection and 

the structural elements to be erected shall be strong enough to bear erectionload. The stability 

of structures subject to the action of wind, dead weight and erection forcesshallbeobtained by 

observing specified sequence oferection ofvertical and horizontalstructural members 

byinstallingpermanentandtemporarybracings. 

 
3.6.2      The Contractors shall provide adequate supervision at all stages of the work and examine 

eachportion of the work for accuracy before fabrication or erection is commenced. He shall 

alsoprovide facilities satisfactory to the Engineer-in-Charge for his inspection at any stage 

duringerection.IrrespectiveofanyinspectionandtestsmadebytheEngineer-in-

Charge,theContractorshallbeentirelyresponsiblefortheproperexecutionofthecontractnotwithsta

nding any approval which may have been given by the Engineer-in-Charge of theworkor 

oftestscarried outeitherbythe Engineer-in-Charge orthe Contractor. 

Assembliesofstructuresshallasfaraspossible,bemade,grounditself. 

 
No riveting, permanent bolting or welding shall be done until proper alignment has 

beenobtained. 
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PaintingafterErection:- 

 
3.6.3     Immediately before erection the whole of the priming coats of paint shall be thoroughlycleaned 

and dried and any loose or defective paint shall be removed as directed by theEngineer. If in 

opinion of the Engineer it is necessary to remove all the paint from portions ofthe steel work 

in order to yield a satisfactory job, this shall be done and the whole of theseportionsprovided 

with primingcoatsas perspecification. 

 
3.6.4     After erection, any damage to the paint work shall again be made good and bolt heads 

etc.,painted. The steel work with exception of the areas which are specified to be 

otherwiseprotectedshallhavefinishingcoatasperspecification.Theundercoatshallbeofanapprove

d distinct shade to the finishing coat so that it is possible to ensure that 

completecoverageisachieved with both coats. 

 
3.7          MaterialsandWorkmanship 

 
Except where otherwise stated or permitted by the Engineer-in-charge all materials 

shallconform to the latest Indian Standard Specifications the materials and workmanship shall 

begoverned by IS 800-1984(Latest Revision). Successful tenderer shall have to furnish 

detailedfabricationdrawinganderectionscheme fortheSocietypriorto commencement ofthejob. 
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SPECIAL CONDITIONS AND 

SPECIFICATIONFORPILINGWO

RK 
 
 

GeneralTerms&conditions 

 
The Tenderer shall be responsible for execution of the entire pile foundation system and 

shallguarantee the stability of the pile foundation system against the risks of settlement upto 

thepermissiblelimitor anyothertype ofdamages to thestructure. 

 
Bore-log details showing the nature of soil will be available in the Geotechnical 

InvestigationReport which will indicate the sub-soil strata expected and are meant only as 

guidance to thetenderer. However, the Department does not take any responsibility for 

variation in stratawhich may be encountered while actually executing the piling work at site. 

Piles of requiredlengthhavebeenrecommendedby soiltest. Theexact sizeand lengthofpile 

shallbedeterminedasperactualdesign based onloadtestresults. 

 
The payment will be made for actual length of the pile executed (as per Structural 

RCCdrawingsofpilingworksissuedalongwithtenderpapers),onthebasisoflengthofreinforcement 

cage actually inserted into the bore upto cut off level, from pile tip. Thevariation in payment 

due to variation of length of Piling if any from the recommended lengthin geotechnical 

investigation report considered in the design, shall be governed by the ratequotedinthe Price 

Bid. 

 
The safe working load for piles shall form the basis of determining the number of piles 

whichareto beprovided for supportingvarious Columnsetc. 

 
Safeworkingloadforpilesbasedonsoilparameter shallmeanthetotal 
loadwhichthepilecansafelycarrywith afactor ofsafetyof minimum2.5. 

 
Test load will mean the load applied at the head of the selected one or the group of piles 

fordetermining the Safe working load and shall be 1.5 times over the safe working load 

forroutineloadtest. 

 
Initial set shall mean the down ward movement of a pile caused by load during the 
firsttwenty-fourhours after application of thatload. 

 
Progressive set shall mean the total downward movement of a pile caused under load 
duringthetestperiodinclusive oftheinitialsetasdefined above. 

 
Elastic deformation shall mean the shortening of the pile within the plastic limit of 
materialsformingthepile. 

 
Total set shall mean the total down ward movement exhibited by the pile at the end of the 

testperiod, i.e. it shall mean the aggregate of the initial set plus progressive set plus 

elasticdeformation. 

 
Ultimatesetshall meanthesettlement remainingaftertheremovalofthetestload. 

 
The work shall be executed as per I.S:2911 (Part–I/Section-2)-1979 (Latest Revision) 

withamendmentsupto date,except where otherwiseinstructedbytheEngineer-in-Charge. 
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Pilesshallbeinstalledasaccuratelyaspossibleaspertheapproveddesignanddrawings.Pilesshouldn

otdeviatemorethan75mm,outofthedesignedpositionasshownonthelayout plan at the working 

level of the piling rig andmaximum deviation from verticalityshall not exceed 1.5% of length 

of pile. Piles to be cut off at a substantial depth. In case ofpiles deviating beyond these limits 

the tenderer has to drive necessary extra piles at his owncost as per drawing & direction of the 

Engineer-in-Charge without any liability on the part oftheSociety. 

 
The reinforcement of the pile shall be carried out as per approved drawing & direction 

ofEngineer-in-Charge and in conformity with the provision as laid down in relevant I.S. 

codewithamendmentupto date. 

 
Atleast75mm.Lengthofpileshallbeprojectedintothepilecapconcrete.Thishowever,shall notbe 
measuredforpayment. 

 
BOREDCAST-IN-SITU-PILES 

 

Boring operations shallbe doneby rotary orpercussion typedrilling rigsusing directmud 

circulation (DMC) methods to bring the cuttings out. The size of the cutting toolsshall not 

be less than the diameterof the pile by more than 75 mm.Bentonite shall beused as drilling 

mud and its properties shall conform to Appendix “A” of IS:2911 (Part-I/Section–2)-1979 

(Latest Revision). Tremie shall be used for placing concrete into thebore holes. 

 
The bore hole shall be advanced upto the required founding level by rotary cutter 
anddirectmudcirculationmethodafterinstallationofcasingtubetodesirabledepth. 

 
Bentonite slurry shall be pumped by high pressure circulating pumps into bore 

holethrough the cutting tool and the same shall be allowed to overflow the bore. The 

materialswhichcomeoutalongwiththebentoniteslurryshallbepassedthroughchannelsandshal

l be collected in sedimentation tank, where sediments settle and bentonite may 

bereusedwiththeapprovaloftheEngineer-in-

Chargeprovidedthesamesatisfiestherequirementsas pertheaboveI.S. Code. 

 
Afterthefoundingstrataarereachedtheboreshallbeflushedbybentoniteslurryasper 

I.S. Codewith direct mud circulation. The pumping for the flushing is done by useofmud 

circulation pump. During flushing, the chisel is kept resting on the founding strata 

toremove all the loose sediments which might have accumulated on founding strata. 

Thedirectmudcirculationchiselandconnectingrodsareremovedfromtheboreholethereafter. 

 
Reinforcement cageasperdrawinganddirectionofEngineer-in-Chargeshall belowered. 

 
 

Before concreting work is taken up the bore shall once again be flushed with 

bentoniteslurry through tremie to ensure that the bottom of the hole is cleaned after 

placing thereinforcement. 

 
The Concreting shall be done by tremie. The diameter of tremie pipe shall be 

minimum200mm.Thedetailsoftremiemethodofconcretingshall beaspertherelevant 

codeIS:2911(Part-I/Section-2) 1979 (LatestRevision). 
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The top of concrete in a pile shall be brought above the cut-off level suitably as 

specifiedin the relevant I.S. Code to permit removal of all laitance and weak concrete 

beforecapping and to ensure good concrete at the cut-off level for proper embedment into 

thepile cap. When concrete is placed by tremie method, concrete shall be cast to the 

pilingplatform level to permit overflow of concrete for visual inspection, till mud free 

concreteis visualized as per satisfaction of Engineer-in-Charge or to a minimum of one 

metreabovecut-off level. 

Care should be taken to existing structure nearby so that no damage is done. If 

suchdamages occur, contractor has to make good it to the satisfaction of the Engineer-in-

Chiefathisowncost. 

 
The first charge of concrete should be placed with a sliding plug pushed down the 

tubeahead of it or with a steel plate of adequate charge to prevent mixing of concrete & 

water.However,the plugshould notbeleftinthe concrete asa lump. 

 
The tremie pipe should always penetrate well into the concrete with an adequate 
margin,ifsafetyagainst accidentalwithdrawal ofthepipeissurgedtodischargetheconcrete. 

 
Thepileshouldbeconcretedwhollybytremieandthemethodofdepositionshouldnotbe changed 

part way up the pile, to prevent the laitance from being entrapped within thepile. 

 
Alltremietubesshouldbescrupulouslycleanedafteruse. 

 
LARGEDIABOREDCASTINSITUPILE/CAISSONWITH 

SOCKETTINGINWEATHEREDROCK 
 

Theconstruction methodadoptedmustensuresafety/stabilityof slope. 

 
The power and water required for the construction method shall have to be arranged 
bythefirm. 

 
Cleaning of the bore-holes especially in the socketting portion must be done properly 

toensure development of socket friction and grouting in the socket region shall be done 

asperinstruction of the engineer-in-Charge. 

 
Displacement and slurry if used shall have to be complete, so as to ensure adequate 
endbearing. 

 
In addition, adequate care must be taken while sinking caisson and hence proper 
linermaterial ofadequate strength should beused. 

 
The disposal of large quantities of dug up soil, water /slurry used in digging shall be 

doneas per instruction of the Engineer-in-Charge, preferably in the close vicinity of low 

lyingareas. 

 
MODEOF MEASUREMENTOFPILE: 

 

BoreCast-In-SituPile–thePilesshallbemeasuredinrunningmetre frompile 
cutoffleveltothefoundinglevel.Noextra/empty,boringshallbeconsideredforpayment. 

 
Theratesincludethecostofconcrete,hirechargesoftoolsandplants,allmachineries,labour,mate
rials,bailingout ofwater,breaking/cuttingthroughandremovingthe 
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boulders or any other obstructions, if met with before reaching the required 
foundinglevel etc.completein allrespects. 

 
The Bentonite slurry should be used in proportion as specified by Engineer-in-
Chargeincludingcostthereof. 

 
NoextrashallbepaidforuseofBentoniteslurryorgradecasinginthework. 

If conditions are not satisfied from the load test, corrective measure shall be proposed 

bythe contractor at his own cost, got approved by the Engineer-in-Charge and 

executedaccordingly. 

 
Ifloadtestresultsarefoundunsatisfactorythecontractorshallprovidenewadditionalpilesas 
requiredathisriskand cost,as perdirection ofEngineer-in-Charge. 

 
Payment for test pile and testing charge shall be made if the load test results 
aresatisfactory.Forincompleteand/orunsatisfactoryloadtestnopaymentshallbemade. 

 
The rate should also include the removal of slush and drilling mud from the working 

siteafter pumping from storage vat into the disposal tanker and disposed of the same 

beyondthecompound in conformity with thedirection ofSecretary andcleaning, dressing 

thesitecomplete in allrespect. 

 

Thetest pilesshallbeselectedbytheEngineer-in-Charge. 

 
Workingpilesto bestartedaftergettingtestresultandclearancefromE.I.Candthe resultofthe 

testpileto besubmittedto theDepartment. 

 
DEFECTIVEPILES: 

 

Incasedefectivepilesareformed,theyshallberemovedorleftinplaceasdirectedbythe Engineer-

in-Charge without affecting performance of the adjacent piles or the cap aswhole, 

additional piles shall be provided to replace them as directed by the Engineer-in-Charge 

withoutanyadditionalexpensestothe department. 

 
Anydeviationsfromthedesignedlocation,alignmentorloadcapacityofanypile,shallbe noted 

and adequate measures should be taken well before the concreting of the pile 

capandplinth beamifthe deviations arebeyond thepermissiblelimit. 

 
Duringchippingofthepiletop,manualchippingmaybepermittedafterthreedaysofpile casting. 

Pneumatic tools for chipping shall not be used before seven days after pilecasting. 

 
After concreting the actual quantity of concrete shall be compared with the 

averageobtained from observations actually made in the case of a few piles initially cast. 

If theactual quantity is found to be considerably less, special investigations shall be 

conductedandappropriate measuresshallbetakenasdeemed fitbythe Engineer-in-Charge. 

 
RECORDINGOFDATA: 

 

Acompetent andqualifiedinspectorshallbestationedat site 

torecordnecessaryinformationduringinstallationofpilesand thedatatoberecordedshall 
includethefollowing:- 

 
Sequenceofinstallationofpilesina group. 
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Dimensions of the pile, including the reinforcement details and concrete mix of 
thepile. 

 
Depthdrivenorbored. 

Time taken for driving/boring and for 

concreting.Cut-offlevel/workinglevel. 

When drilling mud is used, the specific gravity of the fresh supply and 

contaminatedmud in the hole before concreting is taken up, shall be recorded in case 

of first tenpiles, and subsequently at an approximate interval of 10 piles or earlier, 

and any otherimportant observation. 

 

TypicaldatasheetsforfacilityofrecordingpilingdataasshowninAppendix`D‟inIS:2911 

(Part-I/Section-2)-1979(LatestRevision)should beadopted. 

 
LOADTEST: 

The initial load tests and the routine load tests shall be carried out as per IS: 2911 (Part-
4)-1985. 

 
The initial load test shall be completed and approved by Engineer-in-Charge 
beforecommencement of main pilingwork. 

 
Loadtestcanbedonewithkentledgeload/anchorpileload.Theworkingpilesshallnotbe used as 

anchor piles for obtaining the reaction. The reaction to be made available forthe test from 

kentledge should be 25% more than the final test load proposed to beapplied. 

 
Beforeanyloadtestiscarriedout,theproposedequipmentsandaccessories,thesupporting 

structure, kentledge etc. shall be got approved by the Engineer-in-Charge.Settlement shall 

be recorded with minimum 2 dial gauges for single pile and 4 dial 

gaugesof0.01mm.sensitivelyforgroups,eachpositioned at equal distancearoundthepiles. 

 
 

Thesafeloador singlepilefortheinitialtestshouldbeleastofthefollowing:- 

 
Two thirds of the final load at which the total displacement attains a value of12 

mm.unless otherwise required in a given case on the basis of nature and type of 

structurein which case, the safe load should be corresponding to the stated total 

displacementpermissible. 

 
50percentofthefinalloadatwhichthetotaldisplacementequal10percentofthepile diameter 

in case of uniform diameter piles and 7.5 percent of bulb diameter incaseof 

underreamed piles. 

 
However, routine test shall be carried for a test load of at least one and half time 

theworking load, the maximum settlement of test loading in position being not exceeding 

12mm. 

 
A complete record of all load tests shall be submitted by the contractor in an 

approvedformat fordepartment‟sapproval atnoextra cost. 
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Rates for load tests shall be inclusive of providing kentledge making other 

arrangementsfor the test loading platforms, providing tools and plants, equipments like 

hydraulic jack,dial gauges etc. labor involved in carrying out the tests and removal and 

clearance of thesitecomplete to the satisfactionof Engineer-in-Charge. 

 
Theloadtestsshallbeconsideredsatisfactoryif. 

 
The safe load on the pile as revealed from the test is more than the 
safebearingcapacityof pileasconsidered bytheDepartmentinthetender. 

 
Behaviorofpileorpilegroup doesnotshowanydefect. 

 

 
 

PILESHALLNOTBEACCEPTEDIN CASEOFFOLLOWING:- 
 

Ifactualcementconsumptionisfoundabnormallylessthanthatrequired,theoreticallyfor actual 

length of the pile on the basis of actual length of reinforcement cage. It 

shouldbeminimum80% of the theoreticalrequirement. 

 
If reinforcement cage of required length as per drawings and specifications does not 
enterintotheBoreinfullorminimum80%of thefulllength(specified incontractschedule). 

 
Ifthe concrete mixer goesoutoforderformorethan2hours.Toavoidthis, 
standbyconcretemixeris a must. 

 
Ifthedeviationoflocationofthepileexceeds150mm. 

 
Ifthediaofreinforcementcage isreducedbymore than20%ofthetheoreticaldiaasperdrawing. 

 
Toavoidthis,allstirrupsmust beweldedat 
leastatalternateintersectiontoavoidslippageofstirrupscausingthereductionofcagediaatCont
ractor‟sowncost. 

 
1.5m length of pile reinforcement must be extended for adequate anchorage in pile 
capabove cutofflevel. 

 
EXECUTIONOF WORKS: 

 

The contractor shall be entirely and exclusively responsible for the horizontal 

andvertical alignment, levels, and correctness of every part of work and shall 

rectifyeffectively any erosion, imperfection therein if any observed during the 

execution 

ofpilecaps,columnetc.atlaterstage.Thecontractorshallrectifyanydefectsarisingout of his 

execution of piling work at his own cost within 15 (fifteen) days of issue ofnotice by 

the CTP Gangtok Municipal Corporation. failing which cost of rectification workshall 

have to be paidbyhimfromhis dues oranyotherresources. 

 
The CTP Gangtok Municipal Corporation.. or his authorized representative shall 

furnish thecontractor level benchmarks and layout drawing for piling work. The 

Contractor hasto set out the work as per layout plan and shall provide efficient staff 

for the purposeandsolelyresponsiblefortheaccuracyof settingout,layout, levels etc. 
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TECHNICALSPECIFICATIONFORWATERSUPPLY&SANITARYWORKS 
 

GENERAL: 
 

Theratesareofcompleteitemsasfixedinpositionandoverallcosts-

e.g.cuttingofholes,chases,etc.,andalsoforprovisionoffixingarrangementviz.,clamps,brackets,w

oodenblocksetc.theratesshallalsoincluderestorationtooriginalconditionofalldamagestowalls,flo

orsetc.,duringtheprocessoffixingsanitaryinstallations,watersupplyanddrainage. All debris of 

plumbers‟ excavation, etc., shall be removed without any extra charge.The plumbing work/or 

the building work effected by the plumber work shall be leftthoroughlycleaned to the 

satisfactionofthe Engineer-in-charge. 

 
Allmaterial shouldconformtothedetailedspecificationandbeofbest 
qualityandmakeasshowninthescope ofworks and as approved bythe Engineer-in-charge. 

 
All G.Ipipes(exceptconcealedpipesandundergroundpipes) and 
bracketsandfixturesandmanholecoversshall be paintedwith2 coatsof syntheticenamelpaints. 

 
All concealed and underground G.I pipes and specials shall be painted with 2 coats 
ofbituminouspaint. 

 
Allplumbingandsanitaryfixtures,pipesandpipefittings,trapsetc.,whicharetobeembedded into 

the concrete or masonry work or other building work shall be placed inposition and embedded 

for concealed at the time of casting of concrete and during the work ofconstruction. In case 

where chasing or cutting of concrete, masonry, or other structural orconstructionalwork 

isunavoidable, the locationofsuchfittings,pipe linesandtraps 

etc.,shallbechalkedoutatthevariousplacesandthe cutting,chasing ordisturbing oftheconstruction 

work shall be preceded only afterthe due approval of the supervising authorityin charge. 

 
Galvanized iron pipes and pipe fittings shall be of medium grade quality. All cuttings, 

chasingandfixingworkshallbecompletedbeforecommencementofanyplastering,tilingorfinishin

gwork. 

 
EXTERNALWATERSUPPLY: 

 

7.1    Source ofWater 
 

ThesourceofpotablewateristhroughpipedwatersupplybyPHEdept,Govt.ofSikkim,tosemi-
undergroundwaterreservoirto beconstructedunderthe scopethepresent project. 

 
7.2    Water Pipe Line 

 

7.2.1       Rising Main 
 

Rising main shall be of designed dia GI pipe of approved grade and specification 

withnecessary fittings & fixtures etc. connected to the semi-underground Water Reservoir, as 

wellas from Pump House/ Control Valves mechanism to the various overhead Reservoirs, as 

perdetailedlayoutdrawings. 
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7.2.2  DistributionWaterLine 

ThedistributionwaterlinesshallbeGIpipesofapprovedgrade&specificationwithnecessaryfitting
setc.ofvariabledesigndiameter,andasperdetailedlayoutdrawings. 

 
7.3Semi-undergroundWaterReservoir 

 

R.C.C.semi-undergroundWaterReservoirsofvariablecapacitiestomeetthedailyrequirement of 

water supply and will also act as Reserve Storage for Fire Fighting, as perdetaileddrawings. 

 
7.4ServiceReservoirs 

 

PVC Overhead Service Reservoir of capacities 1,000 litres, 2000 litres, 5,000 litres 

andcapacities 10,000 litres tank shall be installed at ground level for potable water supply. 

Thetankshallbe ofapproved make &quality. 

 
7.5ControlValves 

 

The 
Risingmains&distributionwaterlinesshallhavecontrolvalvemechanismwithcoveredenclosureas

perdrawing. 

 
SEWERLINE,SEWAGETREATMENTPLANT&SURFACEDRAIN 

 

8.1Sewerline 

uPVC pipes as per IS:12818 (Latest Revision) of 150mm dia grade „A‟ with solution 

jointshavebeenprovidedforundergroundsewerlineabovesub-soilwaterlevel,alongwithprovision 

of lean cement concrete 1:5:10 with 40mm nominal size stone aggregate uptohaunches of 

S.W. pipes including bed concrete as per standard design, specification anddrawing. 

 
                  8.2InspectionPits 

Brick masonry inspection pitsincementmortar 1:4 of required size along with RCC/CICover 
as per ISCode and asperdetails giveninthedrawingshave beenprovided. 

8.3Sewage/EffluentTreatmentPlantofdesigncapacity 

Sewage/Effluent Treatment Plant consisting of Bar Screen chamber, oil & Grease 

chamber,EqualizationTank,MBBRwithTubeSettler,DualMediaFilterandActiveCarbonFilter,et

c. Bar Screen chamber, oil & Grease trap shall be made of RCC of M25 grade concrete 

andthe section for the same shall be as per design and drawing. Equalization Tank, MBBR 

withTube Settler shall be of MS with FRP lining on inside face and non-corrosive enamel 

paint onoutsideface. 

 
                 8.4Surface DrainforStorm Drainage 

Basedonnaturalslopeoftheexistinglandprofile,surfacedrainofdesigndepthandcrosssection 

abutting theroadnetwork havebeenplannedasperstandarddesign&specification&as shownin 

drawings. 

 
MATERIALS,WORKMANSHIP&SAMPLES: 

 

All the materials and workmanship are to be of the best possible description and to the 

entiresatisfaction of the engineer-in-charge and the contractors shall immediately remove 

from thesite any materials and /or workmanship which, in the opinion of the Engineer-in-

Charge, 

isdefectiveorunsuitableandshallsubstitutepropermaterialsand/orworkmanshipforthwith. 
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Wherever reference has been made to Indian Standard or any other specifications, the 

sameshall mean to refer to the latest specifications irrespective of any particular edition of 

suchspecificationsbeingmentionedinthespecificationsorscheduleof quantities. 

 
Theratesquotedshall beforall heightsanddepths. 

 
Biddersshouldworkoutthequantitiesasperdetaileddrawingsandscopeofwork. 

 
MATERIALS: 

 

General:a) All materials shall be of best of their kind and shall conform to the latest 
IndianStandardspecification, unlessother wisespecified. 

 
SANITARYWARES: 

 

All sanitary wares and fittings shall be of first class quality white vitreous China 
asmanufacturedbyapprovedmake. 

 
Stainless steelsinks anddrainingboardshall beofbest qualitystainlesssteel ofapprovedmake. 

 
SOILPIPE- 

 

All soilpipesareofapproved qualityuPVCpipesasper IS: 12818(Latest Revision). 

 
G.IPIPESANDFITTINGS: 

 

AllpipesshallbeofgalvanizedironmediumqualityofclassBofIS1239(LatestRevision)of approved 

make otherwise specified. All fittings shall be of approved make. These pipesshall be of the 

diameter (nominal bore) specified. The pipes and sockets shall be cleanlyfinished, well 

galvanized. All screw threads shall be clean and well cut. The ends shall be cutcleanlyand 

square withtheaxisofthetube. 

 
FullWayValves: 

These shall be of gun metal country pit valve or equivalent conforming to IS: 778-
1971(Latest Revision) specification. 

 
BibCocks/Pillar Cock/Stop Cock: 

These shall be of CP of sizes as mentioned in the drawings & Scope of works of 

approvedmake. 

 
BallValve: 

The ball valves shall be of Pressure as specified. The ball valve shall be of gun metal 
for25mmdia, copper for20mmdia as specifiedinthe drawingandscope of work. 

 
DRAINAGE-uPVCPIPES: 

 

Allpipesshallbeofbestsalt glazedvarietyconformingto ISspecification.Thepipesshallconformto 
IS: 12818 (LatestRevision). 
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TESTINGOFMATERIALS ANDWORKS: 
 

The Contractor shall arrange to test materials and /or portions of works at his own cost 

toprovetheirsoundnessandefficiency,ifaftertests,anymaterials,workoranyportionsofwork are 

considered defective or unsound by the Engineer-in-Charge, the contractor shallremovethe 

same fromthe site. 

 
SANITARYINSTALLATION: 

 

Indian TypeW.C.: 
 

The Indian Type W. C. Pans shall be of Orissa Pattern of approved sizes as mentioned in 

thedrawing & scope of work, fitted with „P‟ or „S‟ trap with effective 2” seal and 2” vent as 

perIS:771-1963(Latest Revision) &IS:2556 (PartII&VII)(LatestRevision). 

 
Fixing: 

The W.C. Pan shall be laid in floor sloped towards the pan in a workman like manner, 

carebeing taken not to damage the pan in the process of fixing. It shall be fixed on a base 

ofcement concrete 1:3:6 mix. (1 cement: 3 coarse sand: 6 stone ballast 40 mm and down 

gauge)taking care that the cushion is uniform and even without having any hallows between 

theconcrete and pan the joint between the W.C. pan and the trap shall be made with 

cementmixedwith waterproofingcompound and made leakproof. 

 
Flushing CisternforIndian TypeW.C.: 

The flushing of W.C. pan shall be done by low level flushing cistern in white glazed 

porcelainwarewithallinternal fittings, cisternbrackets withCPflushpipe, bendasdirected 

&specifiedinthe drawing&scope of work. 

 
European TypeW.C.: 

The Wash down pattern Horn inlet white Vitreous China pedestal type shall be 

approvedmake; these shall be fixed to floor with rawl plugs and brass screws or hung from 

wall as perapproveddesign &drawing. 

 
Seat& Lid: 

These shall be of plastic hygienic seat and lid or as specified with rubber buffers, CP 
brasshingesandscrews approved make. 

 
Flushing CisternforEPWC: 

Unlessotherwisespecified,theseshallbelowdownwithinternalfittingandCPbrassflushing 

handle,CP flush bendwith unions completein all respects.Cistern 

shallhave15mm.(1/2‟‟)dia.PVCoverflowpipe. 

 
Urinal: 

TheurinalbasinshallbeflatbackofwhitevitreousChinaofspecifiedsize.Itshallbefixedin position 

by using wooden plugs and screws at a height of 650 mm. from the floor level tothe top lip of 

the urinal or as shown in the drawing. Each urinal shall have 40 mm. dia. outletwithC.P. brass 

hinged domed grating. 

 
Trap: 

Eachbasinshallhave40mm.dia.C.P.brass„P‟or„S‟trapcompletewithunionsofapprovedmake.Thi
s shallbefurtherconnectedto40 mm. leadof G.I. waste pipeas 
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specifiedinthedrawings&scopeofwork,includingwipedplumberjointcompletewithunions. 

 
Angle Valve: 

Thecisternshallbefedwithinlettubeandanglevalveofapprovedmakecompletewithunionunlessoth
erwise specifiedinthescope ofwork. 

Thecapacityoftheflushingcisternandsizeoftheflushpipeforthenumberofurinalsshallbeasfollows:
- 

 

 
No.of Capacityof Main Sizeof 

Urinals Flushing distribution 
 Cistern  

1. 5 Litres - 15 mm 

2. 10Litres 20mm. 15mm. 

3. 10Litres 25mm. 15mm. 

4. 15Litres 32mm. 15mm. 

 
 

The main and distribution pipes fittings and clamps shall be of C.P brass unless 

otherwisespecified in the schedule of quantities; distribution pipes shall feed the urinals with 

C.P. brassspreadersof approved make. 

 
WashBasin: 

 

TheseshallbeofwhitevitreousChinaasspecifiedintheScopeofWorkandaspermanufacturer‟s 

specification. These shall be supported on a pair of C.I brackets of approveddesign. 

 
Fittings: 

Each basin /sink shall have single or pair of pillar tap/special taps for the type of the 

sinkspecified and other fittings as specified, of approved make with brass waste (CP), C.P. 

brassanglevalve withinletconnection ofC.P. brass chain and rubberplug. 

 
WasteConnection: 

Wastepipeshallbeof1.1/2”dia.(32mm.)ofP.V.Cofapprovedmakecompletewithunions.Thisshall
discharge intoa floortrap. 

 
KitchenSinks: 

These shall be of stainless steel of specified size of pressed stainless steel of approved 
makeandshallhave 40mmCP brasstraps with unions complete. 

 
Fixing: 

These shall be supported on C.I cantilever brackets or placed on finished counter. The 

jointbetween the sink and finished surface shall be fixed with filler to make it absolutely 

watertight. The draining board shall be sloped towards the sink in order to drain out all the 

water inthesink. 

 
Fitting: 

Sinksshallbeprovidedwith1/2”(15mmC.P.brassvalve)mixingfittingapprovedmakecomplete 
withswingingspout. 
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WasteConnection: 

The waste pipe shall be of PVC discharging up to floor trap. The rates shall include the 
costofallmaterialsandlabor involvedin all the operationsdescribedabove. 

 
TOILETREQUISITES: 

 

Mirror: 

Mirrors shall be of 5.0 mm. thick plate glass of approved make. The glass shall be 

uniformlysilver plated at the back. Silvering shall have a uniform protective coating of red 

lead paint.The mirror shall have fibre glass frame of approved quality and colour. The mirror 

and itsbackingshallbefixed onthe wall facetowooden cleatswithC.P.brassscrewsand washers. 

 
GlassShelf: 

The shelf shall be of glass of approved quality with edges rounded off. The size of the 

shelfshall be as specified. The shelf shall be supported on anodized aluminum angle frame 

with CPbrassbracketsandguardrails completefixedtowoodencleatswithCP screwsandwashers. 

 
 

ToiletPaperHolder: 

Toilet paperholdershallbeC.P.Brassofapprovedmake,includingfixingwithCP screws. 

 
uPVCSpunSoil Waste andVentPipes andFittings: 

All soil, waste and vent pipes and fittings shall be of ISI mark or similar approved 
uPVCpipesincludingbolts, nuts&otherfittings asrequired. 

 
Floor Traps: 

The traps shall be of self-cleaning design. The floor trap is connected to a waste stack 

withbends. The other specification for these shall be the same as those for uPVC soil and 

ventpipesandfittings. 

 
WasteConnections: 

Waste from lavatories, floor traps, sinks and baths shall separately discharge over the 
gullytraponthe groundfloorandshallbeseparatelyconnectedtowastestackon higher storey. 

 
Every starting manhole will have a 100 mm. (4”) HCI vent terminating at 1 Metre (3 
feet)aboveparapetofnearestbuildings oras otherspecifiedin thedrawing. 

 
Anti-SyphonagePipes: 

Anti-syphonage pipe shall be uPVC pipes with lead caulked joints. The main anti-

syphonagepipeshallbe 50 mm.internaldiameteror asspecified. 

 
WATERSUPPLY: 

 

G.I.PipesandFittings: 

The pipes shall be of galvanized steel, welded and seamless screwed and socketed and 
shallconformto latestIndian Standardspecificationsfor mediumquality. 

 
Laying&Fixing: 

Where pipes have to be cut or re-threaded, ends shall be care-fully filled out so that 

noobstructiontoboreisoffered. 
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In jointing the pipes, the inside of the sockets and the screwed end of the pipe shall 

rubbedover with white lead and few turns of hemp yarn wrapped round the screwed end of 

the pipewhich shall then be screwed home in the socket with a pipe wrench. Care must be 

taken thatallpipesand fittingsare kept atalltimes freefromdust and dirt duringfixing. 

 
InternalWork: 

For internal work, G.I pipes and fittings inside and outside the walls shall be fixed 

eithervisible (not in chase) by means of standard pattern holder bat clamps keeping the pipe 

12 mm(1/2”)clear of thewalleverywhere or concealed asspecified inScopeofwork. 

All pipes and fittings shall be fixed truly vertical and horizontals or as directed by 
theEngineer -in-Charge. 

 
External Work: 

For external work G.I pipes and fittings shall be laid in trenches. The width of the trench 

shallbe the minimum width required for working the pipes laid underground level. They shall 

notbe less than 60 CMS (2 feet) from the ground level, and painted with bitumen. The work 

ofexcavation and refilling shall be done in accordance with the instruction of the Engineer- 

in-Charge. 

 
Painting: 

All internal G.I pipes and fittings shall be painted with two coats of synthetic enamel paint 

ofapproved quality manufacture, colour and shade as specified under uPVC pipes and 

fittings.Thecost ofsuch paintingshall beincludedinthe Contractor‟srates. 

 
Testing: 

All G.I pipes and fittings shall be tested to ensure that pipes have proper threads and 

thatproper materials (such as white lead and hemp) have been in jointing. All leaky joints 

must bemadeleak-proofbytighteningat Contractor‟s expense. 

 
Brass WaterFittings: 

All water fittings shall be of standard manufacture and shall be in all respects complies 

withthe latest Indian Standard Specifications. The brass fittings shall be fixed in the pipe line 

in aworkmanship like manner. Care shall be taken to see that joints between fittings and pipes 

aremade leakproof. 

 
ShowerRose: 

The shower rose shall be of specified quality with flat bottom of specified diameter 

withuniform perforations. The inlet size shall be 15 mm. (1/2”) or 20 mm (1/4”) as specified. 

Astop cock of the requisite size shall be provided to control the inlet water supply to the 

showerrose. 

 
DRAINAGE/SEWERLINE: 

 

uPVCPipe: 
 

Pipes: All pipes must be new and perfectly sound, free from fire cracks and imperfection 

ofglazing, cylindrical straight and of standard nominal diameter, length and depth of 

socket.They shall be hard burnt stoneware of dark grey colour and thoroughly salt glazed 

inside andoutside.Theyshould conformIS: 12818(LatestRevision). 

 
TrenchesForS.WPipeDrains/SewerLine: 

 

Excavation: 
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The trenches for the pipes shall be excavated to lines and levels as directed. The bed of 
thetrenchshallbetrulyand evenlydressedthroughoutfromone change of gradetothenext. 

 
The gradient is to be set out by means of bending rods and should the required depth 

beexceededatanypointthetrenchshallberefilledbymeansofcementconcreteofthespecification of 

the bed concrete, at the contractor‟s own expense. The bed of the trench if insoft or made up 

earth shall be well watered and rammed and depressions thus formed filledwith sand or other 

suitable materials as directed by the Engineer-in charge before laying thebed concrete. 

 
The trench shall be kept free from water. Shoring and timbering shall be provided 
whereverrequired. 

 
The trench width shall be the nominal diameter of the pipe plus 36 cms. (15”) but it shall 

notbelessthan52cms.(21”)incaseofallkindsofsoilsexcludingrockandnotlessthan92cms.(3 

feet)in caseofrock. 

 
Wherever the drain runs deeper, the width of the trench in the upper reaches may be 
increasedasper the directions oftheEngineer-in charge. 

 
RoadCrossings: 

All road crossings shall be excavated half at a time, the second half being commenced, 

afterthe pipes have been laid in the first half and the trench refilled. The trench at the existing 

roadcrossings shall be filled in with mud concrete for the full depth except for the 15 cms 

(6”)layer,which shallbefilledwith cement concrete 1:2:4orasdirected. 

 
ProtectionofExistingServices: 

All pipes, water mains, cables etc., met within the course of excavation shall be 

carefullyprotected and supported. Such mains will be hung from timbers placed across the 

trench. Careshall be taken not to disturb the electrical and communication cables, removal of 

which ifnecessaryshallbearrangedbythe Engineer-in-charge. 

 
LightingandWatch: 

The open trenches shall be provided with requisite fencing and watchman to guard 

againstaccidents. Red flags during day and red-light during night shall be provided at the ends 

and atintervalsalongthe sides ofthetrenches. 

 
Refilling: 

Refilling in trenches for pipes shall be commenced as soon as the joints and concrete 

havebeen passed. The refilling on the top and around the drain shall be done with great care 

and insuch a manner as will obtain the greatest amount of compactness and solidity possible. 

Forthis purpose, the earth shall be laid in regular layers of 15 cms (6”) and watered and 

rammedat eachlayer. All surplusearthshall bedisposed offasdirected bytheEngineer-in-Charge. 

 
Concreting: 

All uPVC pipes shall be laid on a bed of 15 cms. (6”) thick cement concrete as specified 
withprojectionon each sideofthe pipe tothefullwidth ofthetrench. 

 
LayingandJointinguPVCPipes: 

 

Laying: 
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The pipes shall be carefully laid to the levels and gradients shown on the plans and 

sections.Great care shall be taken to prevent sand etc., from entering the pipes. The pipes 

between twomanholesshall belaidin straightline without verticalorhorizontalundulations. 

 
The pipes will be laid “socket up” the gradient. The body of the pipe shall for its entire 
lengthreston aneven bed. 

 
Jointing: 

Theadhesivesolutionjointsshallbeapplied. 

 
General: 

 

StormWaterDrains: 

When uPVC pipes are used for storm water drainage, no concreting will be necessary. 

Theadhesive solution for jointing will be as specified in the Scope of Work. Testing of joints 

alsowillbe required. 

 
Precaution: 

To avoid logging of drains, both ends shall be kept plugged until the construction of 

manholesis completed in every respect. On completion, care shall be taken that each plug is 

removedandthe face ofthe drain made smooth. 

 
GullyTraps: 

Each gully traps shall have a uPVC piping 15 x 15 Cms. (6” x 6”) and one water tight 

C.C.I.cover with frame 30 x 30 Cms. (12” x 12”) (inside dimensions) with machine seating 

faces orasspecified. 

 
Excavation: 

Theexcavationforgullytrapsshallbedonetruetodimensionsandlevelsasindicatedonplansoras 
directed bytheEngineer-in-Charge. 

 
Fixing: 

Thegullytrapshallbefixedoncementconcretefoundation70Cms.(2‟3”)squareandnotlessthan 10 

Cms. (4”) thick. 

The mix for the concrete will be 1:5: 10 (1 Cement: 5 Sand: 10 Stone ballast) 40 mm 

(1.1/2”gauge) or as specified. The jointing of gully outlet to the branch drain shall be done 

similar tojointingof S. W.pipes. 

 
MasonryChamber: 

After fixing and testing the gully and branch drain, a brick masonry Chamber 30cm x 23 

Cms(12” x 9”) (inside in first class brick in cement mortar 1:5 shall be built with 11 Cms. 

(4.1/2”)thick all round the gully trap from the top of the bed concrete upto ground level. The 

spacebetween theChamberwalls and the trap is to be filled in with cement 

concreteofthespecifications of bed concrete. The upper portion of the Chamber i.e. above 

thetop level ofthe trap shall be plastered inside with cement mortar 1:3 (1 cement: 3 sand) 

finished withfloating coat of neat cement. The corners and bottom of the Chamber shall be 

rounded off soastoslopetowards the grating. 

 
C.I.Cover: 

 

C.I.coverwithframe30x23Cms.(12”x9”)orasspecifiedwithmechanicalseatingfacesshall 

thenbefixedon thetopofthebrick masonrywithcement concrete 1:2:4andrendered 
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smooth. The finished top of cover shall be left 15 Cms. (6”) above the adjoining ground 
levelsoasto excludethesurfacewater fromenteringthe gullytrap. 

 

 
 

MANHOLES,GULLYCHAMBERETC.: 
 

Manholes: The size specified shall be in the internal size of the manhole. The work shall 

bedonestrictlyasperdrawingsandspecifications.Thefollowingspecificationsshallbeadopted. 

 
Excavation:The manholeshallbeexcavatedtrue todimensionsandlevels,shown ontheplanor as 
directedbythe Engineer-in-Charge. 

 
Brick Work: The full brick work shall be with best quality brick in cement mortar 1: 6, 

brickmasonry in arches shall be with 1
st 

class brick in cement mortar 1:6, brick masonry 
round 

thepipesshallalsobewith1
st

classbrickincementmortar1:6,thejointsshallbemadethoroughlyleakp
roof. 

 

Bed Concrete:The manhole shall be built on a bed of 15 Cms. (6”) thick cement 

concrete(6:3:1)with crushedstoneaggregatesoveralayerofbrickflatsoling. 

 
Plaster:Insideofthewallsbeplasteredwith12mm.(1/2”)thickcementplaster1:3(1cement:3 

coarsesand)finished with afloatingcoatof neatcement. 

 
Inwet ground, 12 mm. (1/2”) thick cement plaster of the above specifications shall be doneon 

the outside surface of the walls also. This plaster shall be waterproofed with addition of 

1kilogram of „Accoproof” to 50 kilogram (1bag) of cement with addition of any other 

equaland approved water proofing compound. The plastering shall be done upto 30 cms. (1 

foot)abovethewetsoilline. Extrashallbepaidforplastering theoutsidesurfacewhereverdirected. 

 
Pointing:Pointingshall bedonewith1:2cement mortar. 

 

Benching:The channels and benching shall be done in cement concrete 1:2:4 and 
renderedsmoothwith neatcement. 

Thefollowingsizesofthechannelsshall beadoptedforthebenching:- 
 

 

SizeoftheDrain DepthattheCentre Depthatsidesi.e. , atwalls 

100mm.(4”) 15Cms(6”) 25Cms(10”) 

150mm.(6”) 20Cms(8”) 30Cms(12”) 

250mm.(9”) 28Cms(11”) 38Cms(15”) 

300mm.(12”) 35Cms(14”) 45Cms(18”) 

400mm(15”) 43Cms (17”) 53Cms (21” 

450mm.(18”) 50Cms (20”) 61Cms(24”) 
 

R.C.C.Work: 

R.C.C.workforslabsorlintelsshallbeincementconcrete1:1½:3withsteelreinforcementasperdetail

s.Plainconcrete,ifused for fixing manholecovers,shallbeoftheabovespecifications. 

 
FootRests: 
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Theseshallbe ofM. S. square rod 22 mm. (7/8”)or asspecified and shallbe painted 

withcoaltar.Theseshallbeembeddedinmasonryincementmortaratleast23Cms.(9”)whilethe brick 

work is in progress. These shall be fixed 30 Cms. (1foot) apart vertically 

andstaggeredlaterallyandshallnotproject more than11Cms. (4½”) fromthe wall. 

 
C.I.ManholeCovers: 

The C.I covers shall be of tough homogeneous cast iron of heavy or light type as 

specified.The sizes specified, are the clear internal dimensions. The approximate weights of 

the varioustypes of manhole covers with frames and their internal size will be as per 

specification inscopeof work. 

The frame of manhole cover shall be embedded firmly in the R.C.C slab or plain concrete 

asthecase maybe on the topof the masonry. 

After the completion of the work, manhole covers shall be sealed by means of thick 

mortargreased. All exposed surfaces of the frames and covers shall be painted with coal tar. 

The costofsuchpaintingsshouldbeincludedintheContractor‟sratesforthemanholecover. 

 
PlainManhole: 

90cms.x45cms.(3‟x1‟-6”).Thistypeofmanholeistobeprovidedonspecifiedindrawingand scope 

of works. Due to shallowness and narrowness the manhole is provided with coverwith bigger 

opening to facilitate cleaning and repairs. Cover of size 90 Cms. x 45 Cms. (3‟ x1‟-6”) 

shallbe used. 

 
PlainManhole: 

1.2 X 0.9 M (4‟ x 3‟). This type of manhole is constructed for main drainage work for 

depthlessthan2.4Meters (8”). 

 
When the manhole is built on the footpath, this shall be provided with 45 Cms. (18”) 

internaldiameterlighttypeC.Icover,whenitisbuiltwithinthewidthoftheroadundertraffic,itshall 

beprovidedwith 53Cms. (21”)internaldiameterheavytype C.Icover. 

 
Levelsof Invert: 

Sewers of unequal sectional area should not joint with level invert in a manhole. The invert 

ofthe smaller sewer at its junction with main shall be at least 2/3rd dia. of the main above 

theinvert of the main. The branch sewer should deliver sewage in the manhole in the direction 

ofmainflowandthejunctionmustbemade with easesothatflowinthemainis notimpeded. 

 
HouseConnections: 

No drain from house fittings e.g. gully trap or soil pipe etc., to manhole shall exceed a 

lengthof 6 Meters(20feet)unlessitis unavoidable. 

 
DropConnections: 

In case where branch pipe sewer enters the manholes on main pipe sewer at a higher 
levelthanthe main sewer,a dropconnection shouldbe provided. 

 
C.I. Inspection bend shall be fixed in position at right angle to the drop pipe at the level of 

theinlet branch drain. The plain C.I shoe at the bottom shall be fixed in the benching 

cementconcrete 1:2:4 (1 cement: 2 sand: 4 stone ballast 3/4” gauge) so as to discharge into 

thechannel. The joints shall be lead caulked as per specifications for the cast iron pipes for 

watersupply.) 

 
RCCPIPEDRAINAGE/ SEWERLINE: 

 

RCCDrainage/SewerLine: 
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RCC pipe as IS: 458 (Latest Revision) drainage shall be adopted in the case 

mentionedbelow:- 

Whenthedrainpassesunderastructure. 

When the drain passes under a road which is subject top-heavy traffic and where 
thecoveringcushionis notconsideredsufficient. 

When the drain passes through a place where it is subjected to 

vibrations.Inhillyplaces where the slopes are verysteep. 

Whendrainagelines runonthe surfaceorabove ground. 

 
Trenches: 

Specificationsfortrenchesforstonewarepipedrainswill applyinthiscase. 

 
Pipes: 

The pipes used shall conform to the Indian Standard specifications (IS:458) for class 
NP3pipes. 

 
Fittings: 

RCCcollar,inspectionChambers of brickworkswithRCC manholecover on 
topetc.,shallconformto approved design, drawingandspecification. 

 
Laying: 

For laying RCC pipes and fittings, specifications for RCC water mains will apply. The 

jointsforpipesandfittingsshallbecementmortarjointsunderwatersupply.Thejointsshallbeleakpro

of. 

 
Testing: 

Testing of joints for RCC pipes shall be done by water pressure test as specified in 
IndianStandardcode of practice. 

 
MasonryChamber: 

Inspectionchambersforundergroundshall beenclosedinmasonrychambers. 

 
NOTE: 

 

In case of non- availability of any particular brand of material or equivalent as specified in 

theScope of Work. Contractor could also supply any other equivalent approved brand or 

materialorequipmentconformingto thelatestI.S specifications. 

 
ActionwherenoSpecificationarespecified 

 

In the case of any class of work for which there is no such specifications, such work shall 

becarried out in accordance with the Bureau of Indian Standards Specifications. In case there 

isno such specification in Bureau of Indian Standards, the work shall be carried out as 

permanufacturer‟s specifications, if not available then as perSpecifications. In case there are 

nosuchspecificationsasrequiredabove,theworkshallbecarriedoutinallrespectsinaccordancewitht

he approveddrawing, design and specification. 
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SPECIAL CONDITIONS AND TECHNICAL 

SPECIFICATIONFORELECTRICALWORKS 
 

CHAPTER1 
 

SPECIALCONDITIONSOFCONTRACT 
 

1.1    General 

 
1.1.1  These Special Conditions of Contract supplement the preamble and General Instructions.These 

Special Conditions of Contract are at variance with General Conditions of Contract, 

theProvisionsof these SpecialConditions ofContract shallprevail. 

 
1.1.2  The several documents forming the tender are to be taken as mutually complementary to 

oneanother.Detaileddrawingsshallbefollowedin 

preferencetosmallscaledrawingsandfigureddimensions inpreference toscaleddimensions. 

 
1.1.3  Iftherearevaryingorconflictingprovisionsinthedocumentsformingpartofthecontract,the Engineer In 

Charge shall be the deciding authority with regard to the intentions of theprovisionsand his 

decisionshallbefinal and bindingon thecontractor. 

 
1.1.4  The Employer reserve the right to exclude any of the Schedule items on reasons of the ratesnot 

being reasonable or subsequent change of design for evaluation of tender and deciding 

thecontract. 

 
1.1.5   The Contractor may be required to carry out any additional or alteration work other than 

thespecified in the schedule of work / bill of quantities as and when required, by the 

„Employer‟withinthe completionperiod of the project. 

 
1.2      Scope of Work 

 
1.2.1  

Theworkstobegovernedbythiscontractshallcovertransportationuptodestinationwithsafecustodyatsi
te,insurance,erection, testingand commissioningofthefollowing: 

 
H.T.SwitchgearPanel,Transformer, DGSet. 

Main L.T. Panel, Power & Lighting Distribution Board connecting cables of 
bothincomingandoutgoingfeedersetc. 

H.T.andL.T. cables. 

Internal&externalElectrificationofbuildings&Campus. 

 
1.2.2    Theworkstobeundertakenbythecontractorwillinter-aliaincludethefollowing: 

 
Preparationofdetaileddrawingsofelectricalwiring,cablelaying,erection/fixingofvarious

power panels,distributionwirings,electrical equipment,fittingsetc. 

 
Commissioning tests as per relevant standard specifications, code of practice, 
Actsand Rules. 

 
Earthingofinstallationsasperrelevant IndianStandardSpecifications. 

 
All other earthwork and masonry works required to be done in connection with 
theelectrical works. 
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1.3  Drawings 

 
1.3.1Thedrawingsgivenwiththetenderonlyindicatethegeneralschemeofrequirements.Contractors shall 

prepare all the detailed design and working drawings and submit them to theEmployer for 

approval. 

 
1.3.2   The working drawings shall be furnished in triplicate furnishing physical dimensions of 

theequipment constructional details, dispositionof busbar,terminalconnectionetc. 

 
1.3.3    

Theelectricallayoutclearlyindicatingtheelectricalclearances,cablerunlayoutwithschematicdiagra

mshallbefurnished intriplicate for approval. 

 
1.4        Execution ofwork 

1.4.1     All electrical works i.e. power panels, distribution boards, equipment layout, conduits 

layout,electrical wiring, cable laying, telephone wiring, LAN cable wiring, earthing etc., have 

to bedoneasper approveddrawings anddirections givenatsitebythe Engineer-in-Charge. 

 
1.4.2       Water andPower: 

The Contractor has to arrange water and power for construction at his own cost. If 

theEmployer at his own discretion, provides either of the above, subject to the 

availability,suitable charges will be levied at the Municipal rates for water supply and at 

Electricity Boardrates for power for electrical charges, Contractors would bear the cost for 

providing electricalmeter and meter charges as per the prevailing rate in the area and the same 

will be recoveredfrom the monthly running bill. Water connection will be provided at a single 

point 

convenienttotheEmployer.TheContractorhastomakehisownarrangementsforcollectionanddistri

bution of water at various sites. The Contractor has to bear the charges for 

providingwatermeterand connectioncharges. 

 
1.5        PeriodofCompletion 

 
1.5.1     Completion period is very important in this case. Normally no extension of time will be 

given.However, on account of delay if any, in the construction of building suitable extension 

will beconsidered. 

 
1.6InsuranceCoverage: 

 
1.6.1     The Contractor shall within 15 daysfrom the date of commencementof the work insure 

alltheworksandmaterialswithanynationalizedInsuranceCompanyathisowncostagainstloss or 

damage by fire, storm, tempest, lightning, floods, earthquake, air craft or 

anythingdroppedtherefrom, aerialobjects,riots,civilcommotionsandother suchusualrisks. 

 
1.7        Qualityofmaterialsandworks: 

 
1.7.1    All materials used in the execution of the contract shall be of the best quality and of the 

classmost suited for the purpose specified. Components, assemblies and equipment to be 

obtainedfrom sub-contractors should be from proven sources. The work shall also conform to 

thefollowingActs, Rules andOrders: 

 
Indian Factories 

ActIndian 

ElectricityNational 

Building 
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CodeNationalElectrical

Code 
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1.7.2    All erection work shall be of the best quality to the entire satisfaction of the Employer. 

TheContractor shall ensure that the equipment and services under the scope of this 

contractwhether manufactured or performed within the Contractor‟s premises or at his 

subordinate‟spremises or at the work site or at any other place are strictly in accordance with 

the provisionsof this contract. For this purpose, the Contractor shall adopt necessary quality 

assuranceprogrammeto controlsuchactivities at allstages. 

 
1.8         ElectricalLicense: 

 
1.8.1     The work shall be carried out by the contractor or the contractor is allowed to engage 

suitable,competent electrical sub-contractor who should possess valid electrical licenses for 

executingsimilarelectricalworks. 

 
1.8.2     Itisnecessaryforthecontractortoindicatethenamesoftheproposedsub-

contractors(electrical)alongwiththeirperformancerecordsandlicense-

detailsasoutlinedinitem1.8.1. 

 
1.9         Inspection: 

 

1.9.1     The inspection officer(s) for this contract shall be nominated by the Employer and notified 

tothecontractor. 

 
1.9.2     The cost of the inspection will be on Employer‟s account subject to any other 

provisionscontained hereunder or elsewhere in the contract. One week‟s notice must be given by 

theContractorto he InspectingEngineertotake up the Inspection. 

 
1.9.3    The Contractor shall provide with out any extra cost of the Employer all materials, 

equipment,tools, labour and maintenance of every kind which the Employer‟s Inspecting 

Engineer mayconsider necessary for any test and examination to be made at the Contractor‟s or 

the Sub-Contractor‟spremisesandat site andshallpayallcostattendedthereon. 

 
1.9.4    All the equipment and materials shall be tested / inspected by the Employer or its 

authorizedInspecting Engineer and approved before they are installed / used in the execution of 

theworks covered in the contract. If the Contractor uses any equipment / materials without 

theprior approval of Employer, those are liable to be rejected. The exact positions of all 

switchboardsandallruns-of-mains,sub-mainsanddistributionwiringstoindividualpointsincluding 

exact positions of all light fittings and switch-boards shall be first worked on 

thebuildingsandshallhavetobeapprovedbytheEngineer-in-Chargebeforeactualcommencement of 

work. 

 
TheContractorshallfurnish, asandwhen demandedbythe Engineer-in-ChargetheT.C.and 

G.Cforverificationofqualityandmakeof thematerials. 

 
1.9.5    TheInspectingEngineerorhisauthorisedRepresentativeshallhaveatall 

timesaccesstotheContractor‟spremisesandshallhavethe powerto 

 
Inspect and examine the materials and workmanship of the work at any time 

duringthemanufactureatthemanufacturer‟spremisesorinthepremisesoftheSub-

Contractoror atthe siteofthe erection. 

 
Reject any part of the work submitted by the Contractor as not being in 
accordancewiththe contractor. 



46  

Reject the whole of the work including equipment tendered of inspection if after 

theinspection of such portion as he may, in his discretion think fit he is satisfied that 

thesameis unsatisfactory. 

 
Mark the rejected equipment with a rejection mark so that the same may be 
easilyidentified 

 
Re-inspect at the time of erection at site any equipment both previously inspected 

andapproved by the inspecting Engineer at the Contractor or Sub-contractor‟s 

premises.Not withstanding any approval given earlier, the Contractor shall make 

good suchrejectionsmadebasedonsuchre-inspectionat 

sitetothesatisfactionoftheEngineer. 

 
 

The decision of the Inspecting Engineer as regards to the acceptance or rejection 
ofequipment/workshallbe final and bindingtothe Contractor. 

 
1.9.6       ConsequenceofRejection 

On the equipment / assemblies being rejected by the Inspecting Officer of the Employer 

atdestinationoftheContractorshallreplacesuchrejectedequipment/assembliesoftheforthwith but 

in any event not later than a period of 2 (two) weeks in the case of 

minorequipmentand4(four)incaseofamajorequipmentfromthedateofrejection.TheContractor 

shall bear all the costs of replacement including freight, etc., but without beingentitled to any 

extra time on this account. The decision as to whether the equipment is to beclassified as 

Minor or Major for the purpose of this clause shall be that of an Engineer and isnot 

questionable. 

 
1.10         Installation: 

 
1.10.1    Allworksconnectedwithandinclusiveofinstallationanderectionunderthiscontractshallbe done in 

accordance with the standard and established methods of installation and erectionof electrical 

equipment and shall comply with relevant Indian Electricity Rules, NationalElectrical Code, 

BIS Codes of Specifications and Standards. The work shall also be strictly inaccordance with 

the instructions / recommendations of the manufacturers. The equipmentshall be leveled 

carefully before being fixed finally in position. All fragile and 

sensitiveequipmentshallbeprotectedadequatelyandhandledcarefullyduringinstallationanderecti

on. 

 
1.11        CommissioningTests: 

 

1.11.1 As soon as the installations are ready for commissioning / sub-station, the Contractor 

shallarrangeforallthetests/inspectionasrequiredbytherelevantISSand/orIERulesandadvise the 

Employer and others concerned. Employer shall depute their Inspecting Officer forwitnessing 

the tests and to carry out inspection independently and also jointly with otherconcerned 

agencies where ever necessary and only after the installation passes the requiredtestsand 

inspection,itshould becommissioned/energized. 

 
1.11.2    The Contractor shall take full responsibility for these tests. For site tests the Employer 

wherepossible may permit the Contractor for the purpose of testing, the use of any 

instruments /apparatus and electric power which the Employer can conveniently work not 

complying withthe specifications, the Employer at their discretion ask the Contractor to pay 

the cost ofproviding the additional energy required. The Contractor shall provide all apparatus 

andenergy, which may be required for drying out the equipment in a manner approved by 

theEmployer. If,byreasons oftheContractorfailingtocomplywithanyoftheprovisionsofthis 
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clause, any of the said tests are to be repeated the Contractor shall pay all fees and 
expensesinconnection therewith. 

 
1.11.3    VisualInspectionshallincludechecksforsatisfactoryworkmanship,allconnections,painting, 

plastering, cleanliness of all fittings etc., and compliance with Indian ElectricityRules. 

 
1.11.4    The ammeters, voltmeters and energy meters shall be checked for their calibration, 

scale,accuracy,etc. for compliancewith the specifiedrequirement. 

 
1.11.5   (i) Manufacturer‟s test Certificates shall be furnished as evidence that type tests have beenmade 

in accordance with IS: 3231. Type test results together with appropriate drawings andrecords 

of any relevant alteration, which may have been made to any relay subsequent to thetypetest, 

shallbe made available. 

 

Certificatesofcompliancetoroutinetestshallalsobefurnished. 

 
Routinetestsshallbecarriedoutatmanufacturer‟spremisespriortocommissioningincomp
liance with IS: 3231. 

 
Routine tests are to be carried out on presence of Engineer-in-Charge and 
testcertificatesareto besubmitted. 

 
1.11.6   

Allcablesshallbetestedatmanufacturer‟sworksincompliancewithrelevantstandards.Allcablesa
ndconnectionsafter erectionshallbe testedasrequired bytheEmployerfor: 

Pressure 

TestInsulation

Test 

 
1.11.7   Earth resistance shall be measured separately for each earth electrode and when they 

areconnectedtogetherand to the equipmentrecorded. 

 
1.12         Warranty: 

 
1.12.1   The Contractor shall guarantee that all the equipment and the works executed under thiscontract 

shall be free from all defects and faults in materials, design, workmanship andmanufacture 

and shall be acceptable standards for the contracted work and in full 

conformitytothetechnicalspecifications,drawings andothercontract stipulations. 

 
1.12.2    The Contractor‟s liability in respect of any complaint defect and/or claim shall be limited tothe 

execution. Installation and erection of replacement parts free of charge, or the repair 

ofdefective parts only to the extent that such replacement or repairs are attributable to or 

arisefrom faulty workmanship or design or material in the manufacture of the equipment / 

stores,and or negligence in any manner and also in the event of failure of the equipment to 

performasintended. 

 
1.12.3   The contractor shall, if required, replace, repair, execute and / or install the goods or 

suchportion thereof as in rejected by the Employer free of cost at site or at the option of 

theEmployerthecontractorshallpaytotheEmployerthevaluethereofandsuchotherexpenditure and 

damage as may arise by reason of the breach of the conditions thereinspecified. 
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1.12.4   If any defect is not rectified satisfactorily within the above mentioned 1(one) month, 

theEmployermayproceedtodotheworkatContractor‟sriskandcostandalsowithoutprejudiceto 

anyotherrightsofthe Contractor underthiscontract. 

 
1.12.5   If the Contractor so desires, the replaced parts can be taken over by him or Representative 

fordisposal as he deems fit within a period of one month from the date of replacement of 

goods /parts. Attheexpiryofthisperiod, noclaimwhatsoever shalllie onthe Employer. 

 
1.12.6   The Employer may, at their discretion recover the ground rent for the goods/parts which 

havebeen rejected during the warranty period for the specified period of one month, if the 

rejectedmaterialsarenottakenoverwithinthatperiodof 

onemonth,bytheContractororhisRepresentative. 

 
1.12.7    The warranty herein contained shall not apply to any material which have been repaired 

oraltered by the Employer, or on their behalf in any without the consent of the Contractor so 

asto affect its strength, performance and reliability or to any defects to any part due to 

misuse,negligence or accidents or to items of normal wear or tear to be specifically mentioned 

by theContractor in his offer and got accepted by the Employer. The decision of the Employer 

inregard to Contractor‟s liability and the amount if any payable, under this warranty, shall 

befinal and conclusive. 

 
1.13         IndemnityBond: 

1.13.1   The Contractor shall sign an Indemnity Bond before starting the work from any 

damages,prosecution, other legal suits and claims arising out of any mishaps occurring at site 

due tonegligence, wrong practice, bad workmanship, faulty work, violation of safety rules 

andregulations etc., for which the Contractor shall be solely responsible. The Indemnity 

Bondshall beexecuted in the formprescribed bytheEmployer. 

 
1.14         CompletenessofTender: 

Allsundry fittings,assemblies,accessories,hardwareitems,foundationbolts, terminationlugs for 

electrical connections as required, and all other sundry items which are useful andnecessary 

for proper assembly and efficient working of the various components of the workshall be 

deemed to have been included in the tender, whether such items are specificallymentionedin 

the tender documents ornot. 

 
1.15         Worksto bearrangedbythe Department: 

 
Unlessandotherwisespecifiedinthetenderdocuments,thefollowingworksshallbearrangedbythe 

Department: 

 
Storage space for all equipments, components and materials for the 

work.SupplyofmaterialstotheContractorasstipulatedinthetenderdocuments. 

1.16           Worksto be donebytheContractor: 

 
Unless and otherwise mentioned in the tender documents, the following works shall be 

donebytheContractor,andthereforetheircostshallbedeemedtobeincludedintheirtenderedcost

: 

 
Foundations for equipments and components where required, including 
foundationbolts. 
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Cuttingandmakinggoodalldamagescausedduringinstallationandrestoringthesameto 
their originalfinish. 

 
Sealing of all floor openings provided by him for pipes and cables, from fire 
safetypoint of view,afterlayingof the same. 

 
Painting at site of all exposed metal surfaces of the installation other than pre-

painteditems like fittings, fans, switchgear/distribution gear items, cubicle switch 

board 

etc.Damagestofinishedsurfacesoftheseitemswhilehandlinganderection,shallhowever 

be rectified tothesatisfactionofthe Engineer-in-charge. 

 
Temporary shed if required over the storage space and locking arrangement 

thereof,and watch and ward of the materials and completed installation till 

completion of thework. 

 
Waterandpowerasmaybe requiredforinstallation. 

 
1.17         StorageandCustodyofMaterials: 

SuitableandlockablestorageaccommodationshallbeprovidedbytheDepartmentfreeofcosttotheco

ntractor.However,theirproperstorageandsafecustodyshallbehisresponsibilitytillthefinaltaki

ngover the installationsbythe Department. 

 
1.18         ElectricPowerSupplyandWater: 

Unless and otherwise specified, power supply and water supply as may be required shall 

bearranged by the Contractor for installation and testing of the equipments at the site 

ofwork. 

 
1.19          ToolsforHandlingandErection: 

All tools and tackles required for handling of equipments and materials at site of work as 

wellasfortheirassemblyanderectionandalsonecessarytestinstrumentsshallberesponsibilityo

f the contractor. 

 
1.20         CoordinationwithOtherAgencies: 

The contractor shall co-ordinate will all other agencies involved in the building work so 

thatthe building work is not hampered due to delay in his work. Recessed conduit and 

otherworkswhichdirectlyaffecttheprogressofbuildingworkshouldbegivenpriority. 

 
1.21         CareofBuilding: 

Care shall be taken by the Contractor to avoid damage to the building during execution of 

hispart of the work. He shall be responsible for repairing all damages and restoring the 

sameto their original finish at his cost. He shall also remove at his cost all unwanted and 

wastematerialsarisingoutof hisworkfromthe site. 

 
1.22           StructuralAlterationstoBuildings: 

 
No structural member in the building shall be damaged / altered, without 
priorapprovalfromthecompetentauthoritythrough theEngineer-in-charge. 

 
Structuralprovisionslikeopenings,cutouts,ifany,providedbythedepartmentforthe work, 

shall be used. Where these require modifications, or where fresh provisionsare 

required to be made, such contingent works shall be carried out by the Contractorat 

his cost. 
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Allsuchopeningsinfloorsprovidedby theDepartmentshallbeclosedby theContractor 

after installing the cables / conduits / rising mains etc. as the case may be,by any 

suitablemeansas approvedby the Engineer-in-chargewithout any extrapayment. 

 
Allchasesrequiredinconnectionwiththeelectricalworksshallbeprovidedandfilled by the 

Contractor at his own cost to the original architectural finish of thebuildings. 

 
1.23          Work inOccupiedBuildings: 

 
Whenworkisexecutedinoccupiedbuildings,thereshouldbeminimumofinconvenience to 

the occupants. The work shall be programmed in consultation withthe Engineer-in-

charge and the occupying department. If so required, the work mayhaveto 

bedoneeven before and afteroffice hours. 

 
The contractor shall be responsible to abide by the regulations or restrictions set 
inregardto entryintoand movementwithinthepremises. 

 
The Contractor shall not tamper with any of the existing installations including 

theirswitchingoperationsorconnectionstheretowithoutspecificapprovalfrom 

theEngineer-in-charge. 
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CHAPTER2 

 

General and Technical specification 

forelectricalpowerdistributionandwiring 
 

2.0    Scope: 

 
This chapter covers the general technical requirements and measurement of the 

variouscomponentsin InternalElectrical Installation works. 

 
2.1 Terminology: 

 
2.1.1     The definition of terms shall be in accordance with IS: 732-1989 (Indian Standard Code 

ofPractice for Electrical Wiring), except for the definitions of point, circuit, and sub 

mainwiring, which are defined in clauses 2.2.1, 2.3.1 and 2.3.2 hereunder. Some of the 

commonlyusedterms are indicated inAppendixA. 

 
2.1.2       Theconventional signs andsymbolsfortechnical workshallbeasshowninAppendix-B. 

 
2.2   Point Wiring: 

 
2.2.1Definition 

 

Apoint(otherthanasocketoutletpoint)shallincludealworknecessaryincompletewiringto the 

following outlets from the controlling switch or MCB. The scope of wiring for a pointshall, 

however, include the wiring work necessary in tapping from another point in the 

samedistributioncircuit. 

 
Ceiling rose or connector (in the case of points for ceiling / exhaust fan points, pre-
wiredlightfittings, andcallbells). 

 
Ceilingrose(inthecaseofpendantsexceptsstiffpendants).Backpl

ate (in case of stiffpendants). 

Lampholder(incaseof goosenecktype wallbrackets,battenholdersandfittingswhichare 
notpre-wired). 

 
Note: In the case of call bell points, the words “from the controlling switch or MCB” shall be read 

as“fromthe ceilingrose meantforconnection tobell push”. 

 
 2.2.2 Scope 

 
Followingshall bedeemedtobeincludedinpoint wiring. 

Āᜀ 
 

Conduit/casingandcapping/battenasthecasemaybe,accessoriesforthesameandwiringc
ables betweentheswitchbox andthe pointoutlet.[Seealso(j)below] 

Āᜀ 
 

Allfixingaccessoriessuchasclips,nails,screws,philplug,rawlplugetc.asrequired. 
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Mechanical protection of batten wiring upto 1.5m from floor and at locations 
wherewiringis liableto bedamaged. 

 
Metal orPVCswitchboxesforcontrol switches,regulators, 
socketsetc.,recessedorsurfacetype, andphenolic laminatedsheetcovers overthesame. 

 
Outlet boxes, junction boxes, pull-through boxes etc., but excluding metal boxes 
ifany,provided withswitch boardsfor loosewires /conduitterminations. 

 
Anyspecial blockrequiredforneatlyhousingtheconnectorinbattenwiringsystem.Control 

switch orMCB, asspecified. 

3pinor 6 pin sockets,ceilingroseorconnectoras required(2pinand 

5pinsocketoutletsshallnotbe permitted). 

 

Connectionstoceilingrose,connector,socket outlet,lampholder,switchetc. 

 
Interconnecting wiring between points on the same circuit, in the same switch box 
orfromanother. 

 
Protective (loop earthing) conductor from one metallic switch box to another in 

thedistribution circuits, and for socket outlets. (The length of protective conductor 

runalongwiththe circuits /sub-mains isexcluded fromthescopeof points). 

 
Bushedconduit orporcelaintubingwherewiringcablespassthroughwalletc. 

 
2.2.3         Measurement 

 
2.2.3.1 PointWiring(otherthansocketoutletpoints) 

 
Unless and otherwise specified, there shall be no linear measurement for point 

wiringfor light points, fan points, exhaust fan points and call bell points. These shall 

bemeasured on unit basis by counting and classified as laid down in 2.2.3.2. [See 

alsoclause2.4(ii)] 

 
No separate measurement will be made for interconnections between points in 

thesame distribution circuit and for the circuit protective (loop earthing) 

conductorsbetweenmetallicswitch boxes. 

 
2.2.3.2Classification 

 
Points measured under 2.2.3.1 on unit basis shall be classified as under according to the 
typeofbuilding. 

 
Residentialbuildings:- 

 
Group„A‟,forpointwiringfortypeI,typeIIandtypeIIIresidentialquartersand 
hostels. 

 
Group„B‟forpointwiringfortypeIVandabovetypeofresidentialquartersandbarr
acks. 
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Nonresidentialbuildings:- 

 
Group„C‟,foralltypesofnon-

residentialbuildingssuchasoffices,hospitals,andlaboratories,educationalinstitutions, 

librariesetc. 

 
Foranyothertypesofbuilding,thegroupunderwhichthepointsaretobeclassifiedshall 
bedecidedbythe concerned ChiefEngineer(Electrical). 

 
2.2.3.3Pointwiringforsocket outlet points 

 

Thelightplug(5A/6A)pointandpower(15A/16A)pointwiringshallbemeasuredon linear 

basis, from the respective tapping point if live cable, namely, switch box,another 

socket outlet points or the sub distribution board as the case may be, upto thesocket 

outlet. 

 
Hemetal/PVCboxwithcover,switch/MCB,socketoutletandotheraccessoriesshallbemea
suredand paidas aseparateitem. 

Note:Thereshall normallybeno“on theboard”lightplugpoint. 

 
The power point outlet may be 15A/5 A or 16A/6 A six pin socket outlet, where 
sospecifiedinthetenderdocuments. 

 
2.2.3.4Groupcontrolpointswiring 

 
In the case of points with more than one point controlled by the same switch, 

suchpoints shall be measured in parts i.e. (a) from the switch to the first point outlet 

as onepointandclassifiedaccordingto2.2.3.2,and(b)forthesubsequentpoints,thedistance 

from outlet to the nextone and so on, shall betreated as separate point(s)and 

classifiedaccordingto2.2.3.2. 

 
Norecoveryshallbe madefornon-provision ofmorethan oneswitchin suchcase. 

 
 

2.2.3.5Twincontrollightpointswiring 

A light point controlled by two numbers of two-way switches shall be measured 

astwo points from the fitting to the switches on either side and classified according 

to2.2.3.2. 

No recovery shall be made for non-provision of more than one ceiling rose 
orconnector insuchcases. 

 
2.2.3.6Multiplecontrolledcallbellpointswiring 

 
In the case of call bell points with a single call bell outlet controlled from more 

thanone place, the points shall be measured in parts i.e. (a) from the call bell outlet to 

oneof the nearest ceiling roses meant for connection to bell push, treated as one point 

andclassifiedaccordingto2.2.3.2,and(b)fromthatceilingrosetothenextoneandsoon,shall

betreated asseparatepoint(s)andclassified accordingto2.2.3.2. 

 
No recovery shall be made for non-provision of more than one ceiling rose 
orconnectorfor connection tocallbellinsuchcases. 
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2.3            CircuitandSub-mainWiring: 

 
2.3.1   Circuitwiring 

Circuitwiringshall 
meanthewiringfromthedistributionboarduptothetappingpointforthenearestfirst pointofthat 
distributioncircuit, viz.,uptothenearestfirst switchbox. 

 
2.3.2   Sub-mainwiring 

Sub-mainwiringshall meanthewiringfromonemain/distributionswitchboardtoanother. 

 
2.3.3        Measurementofcircuitandsub-mainwiring 

 

Circuit and sub-main wiring shall be measured on linear basis along the run of 

thewiring. The measurement shall include all lengths from end to end of wood batten 

orconduitorcasing andcapping asthecasemaybe,exclusiveofinterconnectionsinside the 

switchboard etc. The increase on account of diversion or slackness shall 

notbeincludedin the measurement. 

 
The length of circuit wiring with two wires shall be measured from the 

distributionboard to the first nearest switch box in the circuit irrespective of whether 

the neutralconductoristakento switch box ornot. 

 
When wires of different circuits are grouped in a single conduit/casing and 

capping,the same shall be measured on linear basis depending on the actual number 

and sizesof wiresrun. 

 
When circuit wires and wires of point wiring are run in the same conduit /casing 

andcapping, circuit wiring shall be measured on linear basis depending on the 

actualnumber and sizes of wires runintheexistingconduit/casingcapping. 

 
Protective (loop earthing) conductors which are run along the circuit wiring and 
thesubmain wiringshallbe measuredonlinear basisandpaidforseparately. 

 
2.4         OtherWiringWorks: 

 
Except as specified above for point wiring, circuit wiring and sub-main wiring, 

othertypes of wiring shall be measured separately on linear basis along the run of 

wiringdependingon the actualnumber and sizes of wiresrun. 

 
Rewiring 

The scope of work of the rewiring items provided in the Schedule of Rates (Part I –

Internal), 1994 includes only replacement ofwires. Replacement of switches andother 

accessories shall be covered by the relevant and corresponding item in theSchedule. 

 
2.5        SystemofdistributionandWiring: 

 
2.5.1   Controlatthepointofentry ofsupply 

There shall be a linked switch with fuse or circuit breaker on each live conductor of 

thesupplymains atthe pointofentry. 

 

 
 

2.5.2     Distribution 
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Thewiringshallbedoneonadistributionsystemthroughmainand/orbranchdistribution 

boards. The system design as well as the locations of boards. The systemdesign as 

well as the locations of boards shall be as specified by the Engineer-in-charge. 

 
Main distribution board shall be controlled by a circuit breaker or linked switch 

withfuse.Eachoutgoingcircuitshallbecontrolledbyaswitchwithfuse,circuitbreakeroronl

ya fuseon the phaseorlive conductor (asin thecasepfaTPDB). 

 
The branch distribution boards shall be controlled by a linked switch fuse or 

circuitbreaker. Each outgoing circuit shall be provided with a fuse or miniature 

circuitbreaker(MCB)ofspecifiedratingon the phase or liveconductor. 

 
Triple pole distribution boards shall not be used for final circuit distribution, 

unlessspecific approval of the Engineer-in-charge is obtained. In such special cases, 

thetriplepoledistribution boardsshallbeof HRCfuse typeorMCBtype only. 

 
The loads of the circuits shall be divided, as far as possible evenly between 

thenumber of ways of distribution boards, leaving at least one spare circuit for 

futureextension. 

 
The neutral conductors (incoming and outgoing) shall be connected to a common 

link(multi-way connector) in the distribution board and be capable of being 

disconnectedindividuallyfortestingpurposes. 

 
„Power‟wiringshallbekeptseparateanddistinctfrom„Lighting‟wiring,fromthelevel of 
circuits i.e.,beyond the branchdistribution boards. 

 
Wiringshallbeseparateforessentialloads(i.e.,thosethroughstandbysupply)andnon-
essentialloads throughout. 

 
2.5.3BalancingofCircuits 

 
Thebalancingofcircuitsinthreewireorpolyphaseinstallationsshall 
bearrangedbeforehand to the satisfactionofthe Engineer-in-charge. 

 
Circuits on opposite poles of a three wire D.C. system shall be kept apart unless 

theyare enclosed in earthed metal casing, suitably marked to indicate the risk of shock 

duetothe voltage between theconductors containedinthem. 

 
2.5.4WiringSystem 

 
Unless and otherwise specified in the tender documents, wiring shall be done only 

bythe “Looping system”. Phase or live conductors shall be looped at the switch 

boxesandneutralconductors atthe pointoutlets. 

 
Where “joint box system” is specified in the tender documents, all joints in 

theconductors shall be made by means of approved mechanical connectors in 

suitableand approvedjunctionboxes. 



56  

Lights, fans and call bells shall be wired in the „lighting‟ circuits. 15A/16A 

socketoutlets and other power outlets shall be wired in the „Power‟ circuits. 5A/6A 

socketoutletsshallbewiredinthe„lighting‟circuitsinnon-residentialbuildingsandinthe 

„power‟circuitinresidentialbuildings. 

 
Thewiringthroughouttheinstallationshall besuch that thereisno breakintheneutralwire 
exceptintheformof a linked switchgear. 

 
2.5.5RunofWiring 

 
Thetypeofwiringshall beasspecifiedintenderdocuments,namelywoodbatten,casingand 
capping, orconduit. 

 
Surface wiring shall run, as far as possible, along the walls and ceiling so as to 
beeasilyaccessible for inspection. 

 
In no case, the open wiring shall be run above the false ceiling without the 
approvalofEngineer-in-charge. 

 
Inalltypesofwiring,dueconsiderationshall 
begivenforneatness,goodappearanceandsafety. 

 
2.5.6Passing throughwalls orfloor 

 

Whenwiringcablesaretopassthroughawall,theseshallbetakenthroughaprotection 

(steel/PVC) pipe or porcelain tube of suitable size such that they passthrough in a 

straight line without twist or cross in them on either end of such 

holes.Theendsofmetallicpipeshallbeneatlybushedwithporcelain,PVCorotherapproved

material. 

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

outerend shall be bell mouthed and turned downwards and properly bushed on the 

openend. 

 
Protection pipe shall be provided for batten wiring passing through floors as 
specifiedinclause 3.6 ofthese specifications. 

 
Allflooropeningsforcarryinganywiringshallbesuitablysealedafterinstallation.[Seealso 
clauses 1.8(iii) and 1.4(iii)]. 

 
2.5.7Joints inwiring 

 

Nobareconductor 

inphaseand/orneutralortwistedjointsinphase,neutral,and/orprotectiveconductorsin 

wiringshallbe permitted. 

 
There shall be no joints in the through-runs of cables. If the length of final circuit or 

submainismorethanthelengthofastandardcoil,thusnecessitatingathroughjoint,such 

joints shall be made by means of approved mechanical connectors in 

suitablejunctionboxes. 
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Termination of multi-stranded conductors shall be done using suitable crimping 
typethimbles. 

 
2.6  RatingsofOutlets(tobeadoptedfordesign): 

 

Incandescent lamps in residential and non-residential buildings shall be rated at 

60Wand100W respectively. 

 
Ceilingfansshallberatedat60W.Exhaustfan,fluorescenttubes,compactfluorescent tubes, 

HPMV lamps, HPSV lamps etc. shall be rated according to 

theircapacity.Controlgearlosses shallbe alsoconsideredas applicable. 

 
5A/6A and 15A/16A socket outlet points shall be rated at 100W and 
1000Wrespectively,unlesstheactualvaluesof loadsarespecified. 

 
 

2.7 Capacityof Circuits: 

 
“Lighting”circuitshallnothavemorethanatotalof10pointsoflight,fanandsocketoutlets,or
a totalconnectedloadof 800W, whicheveris less. 

 
“Power” circuit shall be designed with only one outlet per circuit in 

nonresidentialbuildings. The circuit shall be designed based on the load. Where not 

specified, theloadshallbe taken as 1KWperoutlet. 

 
“Power”circuitinresidentialbuildingsshallbedesignedfornotmorethantwooutlets 

(15A/16A and/or 5A/6A) per circuit. The ratings for load calculation purposesshall 

however be taken as per the type of outlets. [See clause 2.10.1(b) for theirwiring]. 

 
Loadmorethan1KWshallbecontrolledbyanisolatororminiaturecircuitbreaker. 

 
 

2.8 ConformitytoIE Act,IERules,and Standards: 

 
AllelectricalworksshallbecarriedoutinaccordancewiththeprovisionsofIndianElectricit
yAct, 1910andIndianElectricityRules,1956amended uptodate. 

 
The works shall also conform to relevant Indian Standard Codes of Practice 
(COP)forthetype ofworkinvolved. 

 
Inallelectricalinstallationworks,relevant safetycodesofpracticeshallbefollowed. 

 
2.9 GeneralRequirementsofComponents: 

 
2.9.1  Qualityofmaterials 

All materials and equipments supplied by the contractor shall be new. They shall be of 

suchdesign, size and material as to satisfactorily function under the rated conditions of 

operationandto withstandthe environmentalconditionsatsite. 
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2.9.2Ratingsofcomponents 

 
All components in a wiring installation shall be of appropriate ratings of 

voltage,current,andfrequency,asrequiredattherespectivesectionsoftheelectricalinstallati

onin whichtheyare used. 

 
All conductors, switches and accessories shall be of such size as to be capable 

ofcarrying the maximum current which will normally flow through them, without 

theirrespectiveratings beingexceeded. 

 
2.9.3a) AllcomponentsshallconformtorelevantIndianStandardSpecification,wherever 

 existing.MaterialswithISIcertificationmarkshallbepreferred.However,for 
 conduits,wiringcables,piano/tumblerswitchesandsocketoutlets,ISImarked 
 materialsshallonlybepermitted. 

 
A broad list of relevant Indian Standards is given in Appendix D. These 

IndianStandards,includingamendmentsorrevisionsthereofuptothedateoftenderacceptan

ce,shallbe applicablein the respectivecontracts. 

 
2.9.4Interchangeability 

Similar parts of all switches, lamp holders, distribution fuse boards switchgears, ceiling 

roses,brackets,pendants,fansandallotherfittingsofthesametypeshallbeinterchangeableineachinst

allation. 

 
2.9.5       Categorizationofcomponents 

MakesofcertainitemsofmaterialsarecategorizedfromtimetotimebytheDepartment and 

included in Schedule of rates; only those makes of items under thecategoryindicated 

intenderdocuments shallbeusedinthe work. 

 
ForitemsofmaterialsforwhichmakesareapprovedbytheDepartment,onlysuchapproved

makes shallbepermittedinthe work. 

 
2.9.6Specialrisks 

Special forms of construction such as flame proof enclosures shall be adopted where there 
isriskoffire, or explosionand whereverindicatedinthetender documents. 

 
2.10  Cables 

 

2.10.1      WiringCables 

a) Conductorsofwiringcables(otherthanflexiblecables)shallbeofaluminumorcopper,
asspecified. 

 
TheGovernmentofIndianintheGazettenotificationissuedvideorderdated 

7.5.91oftheDepartmentofIndustrialDevelopmentundertheMinistryofIndustry has 

withdrawn its earlier ban on the use of copper in the manufacture ofPVC and VIR 

wires of domestic type. Consequently, it is left to the discretion ofthe technically 

sanctioning authority to use either aluminum or copper wiring inany building or 

installation. However, wiring for socket outlets in all residentialbuildingsshallbe 

donebyusingcopperconductorcables only. 
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Thesmallestsizeofconductorfor„lighting‟circuitsshallhaveanominalcross-sectionalarea 
ofnotless than 1.5sq. mm. Theminimumsizeofconductorfor 

„power‟wiringshallbe4sq.mm. 

 
Standardaluminumconductorshall not be usedinwiringcablesupto 
andincluding6sq.mm. Size. 

 
2.10.2.Flexiblecables 

Conductor of flexible cables shall be of copper. The minimum cross-sectional area 
ofconductorforflexible cableshall be0.0006sq.inch(14/.0076” or14/0.193mm). 

 
Only3coreflexiblecablesshall beusedforconnectingsinglephaseappliances. 

 
Unless the flexible cables are mechanically protected by armor, or tough rubber, 

orPVC sheath, these shall not be used in workshops and other places where they 

areliableto mechanicaldamage. 

 
Flexiblecableconnectiontobellpushfromceilingroseshall 

betakenthroughsteelconduit/metalliccasingand capping. 

 
2.11 WiringAccessories 

 

2.11.1   ControlSwitchesforpoints 

Controlswitches(singlepoleswitches)carryingnotmorethan16Amaybeoftumbler or 

piano type, as specified, and the switch shall be “ON” when the knob isdown. 

 
Control switches of 15A/16A rating may preferably be only of tumbler type. 

If,however, piano type switch is used for controlling a socket outlet, combined 

switchcumsocketshallnotbepermitted. 

 
The type and current rating of switch controlling a group of `points, or 

dischargelamps, or a single large load, shall be suitable for the respective loads and as 

specifiedinthe tender documents. 

 
Power(15A/6A)outletsshallbecontrolledbysinglepoletumblertypeswitchesorby 

MCB‟s, where specified. Only MCB‟s shall be used for controlling industrial 

typesocket outlets, and poweroutletsabove 1KW. 

 
Control switch shall be placed only in the live conductor of the circuit. No single 

poleswitch or fuse shall be inserted in the protective (earth) conductor, or earthed 

neutralconductorofthecircuit. 

 
2.11.2  Socketoutlets 

Socketoutletsshallbeofthesametype,namely,pianotypeortumblertype,astheircontrolswitches.T
hese shall berated eitherfor 5A/16A. Combined5A/15A, or 

6A/16A six pin socket outlet may be provided in “Power” circuits only 

wherespecified. 

 
b) In an earthed system of supply, socket outlets and pluts shall only be of 3 pin type; 

thethird pin shall be connected to earth through protective (loop earthing) 

conductor.2pin or 5 pin socketsshall notbepermittedto be used. 



 

Conductorsconnectingelectricalapplianceswithsocketoutletsshallbeofflexible twin 

cord with an earthing cord, which shall be secured by 

connectingbetweentheearthterminalofplugandthemetallicbodyoftheelectricalappli

ance. 

 
□  Ā  ᜀ Ā  ᜀ

 Āᜀockets for the power outlets of rating above 1KW shall be of 
industrial type withassociatedplugtopandcontrollingMCB. 

 
□  Ā  ᜀ Ā  ᜀ

 Āᜀherespecified, shuttertype (interlockingtype) of 

socketsshallbeused. 

 
□  Ā  ᜀ Ā  ᜀ

 Āᜀsocketoutletshallnotembodyfuseterminalasintegralpartofit.Butt

hefusemaybeembodiedinplug,inwhichcasetheplugshallbenon-

reversibleandshallbesoarrangedandconnectedthatthefuseisconnectedtophase,orlivecon

ductor,orthenon-earthedconductor ofthecircuit. 

 
□  Ā  ᜀ Ā  ᜀ

 Āᜀverysocket outletshall 
becontrolledbyaswitchorMCB,asspecified.Thecontrolswitch/MCBshallbeconnected
onthe„live‟sideoftheline. 

 
□  Ā  ᜀ Ā  ᜀ

 Āᜀutlet boxes for socket outlets (both 15A/16A and 5A/6A) 

points in residentialbuildingsshallbeofsize175mmx100mm. 

 
□  Ā  ᜀ Ā  ᜀ

 ĀᜀA/6A and 15A/16A socket outlets shall be installed at the 
following positions, unlessotherwisespecified. 

 

⤀Ā ᜀ Ā  ᜀ Ā  ᜀ

 Āᜀon-residentialbuildings–23cmabovefloorlevel. 

Kitchen – 23cm above working platform and away from the likely 

positionsofstove and sink 

Bathroom – No socket outlet is permitted for connecting a portable 

appliancethereto. MCB/IC switch may be provided above 2.1 m for fixed 

appliances,and atleast1 mawayfromshower. 

Rooms in residences 23 cm above floor level, or any other / level in 
specialcasesasdesired bythe Engineer-in-charge. 

 
□  Ā  ᜀ Ā  ᜀ

 Āᜀnless and otherwise specified, the control switches for the 
5A/6A and 15A/16Asocketoutletsshallbekeptalongwiththesocketoutlets. 

 
2.11.3      Switchbox covers 

Phenolic laminated sheets of approved shade shall be used for switch box covers. These 

shallbeof3mmthicksyntheticphenolicresinbondedlaminatedsheetasbasematerialandconforming

to grade P-IofIS:2036-1974. 

 
Note: Specification for switch boxes are covered in the chapters on the various types 
ofwiring. 

 
2.11.4      Ceilingrose 

A ceiling rose shall not be used on a circuit, the voltage of which normally 

exceeds250V.Onlyoneflexiblecordshallbeconnectedtoaceilingrose.Speciallydesigned
ceilingrosesshallbeused formultiple pendants. 



 

Aceilingrose shall notembodyfuseterminal asanintegralpartofit. 
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2.11.5      Lamp holders 

 
Lampholdersmaybeofbatten,angle,pendantorbracketholdertypeasrequired.The holder 

shall be made of brass and shall be rigid enough to maintain shape onapplication of a 

nominal external pressure. There should be sufficient threading forfixing the base to 

the lamp holder part so that they do not open out during attention tothelampor shade. 

 
Lamp holders for use on brackets and the like shall have not less than 1.3 cm 
nipple,andallthoseforuse withflexible pendant shallbeprovided withcord grips. 

Alllampholdersshallbeprovidedwithshadecarriers. 

 
Where center contract Edison Screw lamp holders are used, the outer or screw 

contactshallbeconnectedtothe„middlewire‟,ortheneutralconductorofthecircuit. 

 
 

2.12  EquipmentsandFittings 

 

2.12.1    The type, rating, the required features, location of fixing etc. are indicated in the 

Schedules.The schedule includes all other required accessories, fasteners, small wiring etc., 

fixing,aligning, connecting, testing andcommissioning. The materialsshallbeof good 

qualityacceptableto Engineer-in-Charge andto befixedinpositionas directedbyhim. 

 

2.12.2    Box/RailTypeFluorescentLightFittings. 

Both single and twin tube assemblies shall be of standard fittings made out of cold-

drawnsheetsteel,stoveenameled,theboxfinishedingraycolouranditscoverplatesinwhitecolour 

complete with copper chokes, starters, starter holder, tube holders, lamps and earthterminal 

etc. 

 
2.12.3     DecorativeTypeFluorescentLightFittingssimilarto2.12.2withopalacrylicdiffuser. 

 

2.12.4     MirrorOpticsTypeFluorescentLightFittings. 

Both single and twin tube assemblies shall be of standard fittings made out of cold-

drawnsheet steel, stove enameled, the box finished in gray colour and its cover plates in 

whitecolour, complete with copper chokes, starters, starter holder, tube holders‟ lamps and 

earthterminal etc.with mirror reflector. 

 
2.12.5     CorrosiveResistantTypeFittings. 

Similarto2.12.2withFRPbodycompletewithcopperchokes,starters,starterholder,condensers,eart

hterminalsuitablelampholders,lampetc.assembledandwiredneatly. 

 

2.12.6     CompactFluorescentTypeLight Fittings. 

Compact fluorescent fitting with 2 x 11 Watts lamps, holders, stainless steel reflector 
withhousingand OPECacrylicdiffuses etc. 

 
2.12.7      BulkHeadFittings. 

The fittings shall be made of pressed Aluminium body, outside finished in gray stove 

enameland inside white, provided with prismatic glass, covers, rubber gaskets, BC lamp 

holders,earthingterminalwirenetsand lamps. 

 
2.12.8      StreetLight(TFL)Fittings. 

The fittings shall be weather proof type fluorescent street light fittings. The fittings shall 
bemadeofAluminiumsheetand finishedoutsidein hammerstonegraycolour,stoveenameled 
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andwhiteinside,completewithcopperwirechokes,starterscondensers,suitablelampholders, 

lamps, assembled and wired neatly and provided with clear acrylic moulded coverheld by 

spring loaded hooks against sponge rubber gaskets to make the whole unit dust,verminand 

waterproof. 

 
2.12.9     Post –Top Luminaries. 

The Post – top luminaries is to be provided at Gate Pillars and in garden. Necessary pipe 
shallalsobe supplied. 

 
2.12.10     The fans have to be suspended normally from the ceiling. These shall be single phase AC 

230V, 50 Hz and of sizes indicated in the Schedule. However, if adequate vertical clearance 

isnot available due to low ceiling wall-bracket fans will have to be provided. Fans shall 

includechoke type / electronic type regulators with hard rubber bushes, condensers, 

suspensioncouplings, terminal blocks, suitable top and bottom canopy (covers) etc. Ceiling 

fans shall beof double ball-bearings type conforming to IS:374 in all respects. Fans should be 

supplied ofapprovedmake. 

 

2.12.11     ExhaustFans. 

Heavy/Light duty fans are required for exhaust ventilation in buildings. The fans shall 

besuitable for AC, single phase, 50Hz, 230 V supply. These must be of robust 

constructionhaving very low noise level. All exhaust fans shall be impeller type with ring 

mountingarrangements for fixing on walls. The exhaust fans shall conform to IS:3588 in all 

respects.Capacityand size offans willbespecifiedin Schedules. 

 
2.12.12MetalCladSwitchSocketUnit. 

All the switch-socket units shall be made on non-corroding pressure-cast Aluminium 

alloyand these must be dust, vermin, water and rust proof. Switch-socket units shall be 

providedwithinterlockingarrangementforswitchandplugHRCfuses,Neon-

indicatorlamps,terminal blocks and pin-top. The units shall be suitable for both flush and 

surface mounting.Switchsocketunits shallcomplywithIS:4160. 

 
2.12.13Installationofceilingfan: 

Unless otherwise specified, all ceiling fans shall be hung 2.75 M (9 ft.) above floor. 
Thesuspensionrodandclampshall bepaintedwithapprovedpaint withoutinvolvingextracost. 

 
2.12.14InstallationofFluorescentlightfitting: 

In case of suspension from ceiling by two rods, each fixing to the ceiling shall be capable 

ofsustaining at least 1.1 Kg. of dead weight. The down rods and accessories shall be 

paintedwith approved paint without involving extra cost. Unless otherwise specified, these 

should besuspended2.60 M(8‟-6”) above floors. 

 
2.12.15     TheD.Bs shall generallybeinstalled ata height of 2.13Mts. (7ft)fromfloor level. 

 

2.12.16     Allfan clampswillhavetobeprovidedfromR.C.ceilingasperapproveddesign. 

 
2.12.17   Control switches for lights. fans. call bells. Exhaust fans etc. shall be of rating 6 Amps. 

230Volt,Piano-typeflushmounted,cream colourconforming torelevantIndian Standards.Ceiling 

roses also shall be of 6 Amps. Rating 230 V. cream colour deluxe conforming to therelevant 

IS – Specification. Switches of 16 Amp capacity and associated 16A socket wouldalso be 

required to provided facility of connection of power load upto 1 KW. Alternatively.Industrial 

type plug-socket board may be used in specific cases. Cable used for power loadshouldbe of 

suitable capacity. 
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2.13         Switchgearandcontrolgear–Generalaspects. 

 
All items of switchgear and distribution boards (DBs) shall metal clad type, 

exceptthoseformingpartofcubicletypeswitchboards,inwhichcasetheboarddesignshall 

besuchas notto permitdirectcontact. 

 
The types, ratings and/or categories of switchgear and protective gear shall be 

asspecifiedinthetenderSchedule of work. 

 
RCDs (ELCBs) where specified, shall conform to the requirement of current 

rating,fault rating, single phase or three phase configuration and sensitivity laid 

down in thetenderdocuments. 

 
While each outgoing way of distribution board (DB) shall be of fuse, or 

miniaturecircuit breaker (MCB) as specified, and of suitable rating. On the phase 

conductor,the corresponding earthed neutral conductor shall be connected to a 

common neutralterminal block and shall be capable of being disconnected 

individually for testingpurposes. 

 
Independentearthterminalblock. 

 
Everydistributionboard(singlephaseaswellas3phase)shallhaveanearthterminal block 

identical to, but independent from neutral terminal block, to enabletermination of 

protective (loop earthing) conductors (incoming as well as 

outgoings)individuallybyscrewedconnectionand withouttwisting 

 
Earthing terminal (1 for single phase and 2 for 3 phase) shall be provided on 

themetalcladding ofswitchesandDBsforbody earthing.Theseshallbesuitablymarked. 

 
Knock out holes, with or without end plates as per standard design of 

manufacturers,shall be provided in the metal cladding of switches and DBs for 

termination ofconduits/cables. 

 
Each distribution board shall be provided with a circuit list giving details of 

eachcircuit which it controls and the current rating of the circuit, and the size of the 

fuseelement. 

 
2.14         HRCtypedistributionboards. 

 
HRC type distribution board shall be used in selected locations [See also clause 

2.5.2.(iv)]. The rating shall be 16/32/63/100A per way and the number of ways shall 

be 4 or8as aTPNDBas specified. 

 
These shall be dust and vermin proof conforming to IP42, and fabricated out of 
sheetwithstove enameledpaintfinish. 

 
The DBs shall be of surface mounting type, and shall be provided with 
electrolyticcopper busbars ofsuitablesize. 
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DBsshall havephasebarriersandearthterminals. 

 
DBs shall have removable type end covers with knock-outs at the bottom and top, 
andshall have hinged covers with lockingarrangements. 

 
2.15        MCBtypedistributionboards(MCBDB) 

 
MCBDB‟s may be of single phase, 3 phases (horizontal type) suitable for 

feedingsingle phase loads, or 3 phases (vertical type) suitable for feeding single 

phase as 4phase loads, as specified. These shallbe complete with accessories, but 

withoutMCBs,which shallbespecified as aseparateitemin the tender documents. 

 
Thecurrentratingsandthenumberofwaysshallbeasspecified.Blankingplatesshall be 

provided to close unused ways. These shall be indicated as a separate item 

intheSchedule of work. 

 
DBwithintegralincomer. 

Where it is proposed to install the controlling MCB/MCB type isolator/both, the 

totalnumber of outgoing MCBs will be reduced by one or two numbers 

corresponding toSP or SP&N at the incoming, since the total number of ways are 

fixed in MCBDBs.Bus bars in such units shall also be correspondingly shorter. The 

inter connectionsshall bedonebetweentheincomer andoutgoings aspartofthe DBinthe 

works. 

 
MCBDB‟s shall be of surface/flush mounting pattern according to the requirement 

oftheir location, and shall be suitable to accommodate MCB‟s and MCB type 

isolatorsandRCD(ELCB)atincominginsinglepoleormultipleconfiguration,asrequired. 

 
MCBDB‟s shall be dust and vermin proof conforming to 1P 42, and shall 
befabricatedout ofCRCAsheet steel,1.6mmthick,withstoveenameledpaintfinish. 

 
MCBDB‟sshallhaveremovabletypeendplateswithknock-
outsatthebottomandtop.Andshallhave hingedcovers with lockingarrangement. 

 
OnlytheknobsoftheMCBsshallprotrudeoutofthefrontcoversthroughopeningsneatlyma
chine made forthe purpose. 

 
Thebusbarsusedshall 

besolidelectrolyticcopperofappropriatesections.DINbar(s)shallbeprovided 

formounting theMCB‟s. 

2.16         Miniaturecircuitbreakers(MCB’s) 

 

„L‟seriesMCB‟sshallbeusedonlyfornormal„lighting‟circuits. 

„G‟seriesMCB‟sshallbeinvariablyusedformotorloads,halogenlampfitting,sodium/ 
mercurydischargelampsandall„power‟circuits. 

Ratings(Aas wellasKA),number of poles,typeasMCBof 
isolator,etc.shallbeasspecifiedinthetenderdocuments. 
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2.17        Switchboards-applicationandtypes. 

 
Allitemsofswitchgearanddistributionboards(DB‟s)shallbeinstalledonswitchboards.[S
ee (ii) below] 

 
Where specified by the Engineer-in-charge, only MCBDB‟s may be permitted to 

beinstalled directly recessed in wall without a switch board. In such cases, the 

metalcladdingofthe DBshallbesuitable forrecess mounting. 

 
2.18        Switchboardlocations: 

 
2.18.1    Generalaspects 

Switchboardsshall belocatedasperdrawings. 

 
Asfaraspracticable,theboardsshouldbeaccessiblefromcommonareaslikecorridors,lobb

yareas,etc. 

 
Switch boards shall be located only in dry situations and in well ventilated 

spaces.They shall not be placed in the vicinity of storage batteries and exposed to 

chemicalfumes. 

 
Switch boards shall not be erected above gas stoves, or sinks or within 2.5m of 

anywashing unit in the washing rooms of laundries, or in the bath rooms, toilets 

orkitchens. 

 
2.18.2  Mainswitch boards 

Main switchboards shall be situated as near as practicable to the termination of service 

line,andshallbeeasilyaccessiblewithouttheuseofanyexternalaid,toquicklydisconnectthe 

supplyincase ofemergencies. 

 
Main switchboards shall be installed in rooms, or cupboards, or suitable enclosed 

spacehavingprovisionsforlockingarrangementastosafeguardagainstoperationbyunauth

orizedpersonnel. 

 
2.18.3     Distributionswitchboards. 

The distribution boards shall be located as near as possible to the center of the 

loadthey are intended to control. These boards shall be fixed on suitable stanchion or 

wall,andshallbeaccessible forattentiontofuses/MCBs. 

 
Wheretwoormoredistributionboardsfeedinglowpressure,circuitsarefedfromasupplyat
mediumvoltage, these distributionboardsshallbe:- 

Fixednotless than2 mapart;or 

Arranged so that two cannot be opened at a time, namely, they are 
interlocked,and the metalcase ismarked “Danger-400V”;or 

Installedina roomor enclosureaccessibleto onlyauthorized persons. 

 
2.19          ConstructionofMainL.V.SwitchBoard: 

 

2.19.1        CubicletypeL.T.SwitchBoards,Dist Boards&Sub-Dist Boards: 

LT, AC switch boards shall be of CRCA sheet steel (min. 2mm thick) 

construction,floor mounted, totally enclosed conforming to IP-51 degree of protection 

for indooruseof IP-55 for outdoor use. 
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Bus bars shall be of high conductivity electrolytic grade aluminum conforming 

toIS:5082. Bus bars shall be located in air insulated enclosures and segregated from 

allother compartmentsoftheboard. 

 
The incoming feeders of main L.T. switchboard shall have MCCB and the 

outgoingfeeders shall be MCBs. Sub-distribution boards will comprise of Residual 

CircuitBreaker&MiniatureCircuitBreakerforincomingsandoutgoingfeedersrespectivel

y.RatingsofIsolators/MCCB/MCBunitsshallbeasindicatedinrespective single line 

diagrams. Lighting Sub-distribution boards shall have MCBinlets and outlets and 

shall be of wall/structure mounting design for indoor use andpedestal mountingtype 

foroutdoor use. 

 
The incomers of MDB shall have voltmeter with selector switch and also 

ammeterwith selector switch, necessary CT‟s, phase healthy lamps (R, Y, B) as 

indicated inthesingleline diagrams. 

 
Allfeedersshallbeprovidedwithdoorinterlockingmechanismwithdefeatfacility. 

 
Terminals for power cables and gland plates for cables shall be provided in the 

cablealleys. All cable alleys shall have provision for cable entry from bottom. 

Incomersmayhave cableentrydirectlyfrombottoms of respective compartments. 

 
All operating handles/knobs shall be located between 250mm-1800mm height 
fromground level. 

 
Controlandinstrumentswiringshallbewithstrandedcopperwiresofsizenotlessthan2.5 
sq. mm.for C.T.circuitsand 1.5 sq. mm.for othercircuits. 

 
Indicating instruments, lamps and selector switches shall be mounted on front 
ofswitchboards. 

 
Floor mounting Boards shall be supplied with base channel of size ISMC 75 and 

wallmountedboards shallhavesuitable lugs/brackets withfixingholes. 

 
Lifting hooks shall be provided on each shipping section of floor-

mountedswitchboards. 

 
Colouroffinalpaint– Shadeno. 61of IS:5. 

 
2.19.2Bus bars: 

 
Three phase and neutral electrolytic grade aluminum main busbars (neutral-50% 
ofphasebus)and GIearthbusshallbeprovided. 

 
Rating of main horizontal buses shall be in line with nominal and short circuit 

ratingsspecified in the SLD‟s and vertical runs shall be so as to match loads of 

outgoingswitch ratings in respective feeder columns. Busbars of aluminum shall be 

mountedonnon-hygroscopic FRPinsulators. 
 

Temperatureriseofbusbarsshallnot bemore than40
O

Caboveambient of45
O

C. 
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Busbarsshall havecoloredphaseidentificationandheat-shrinktypePVCsleeving. 

 

2.19.3      CurrentTransformers: 

Type-Barprimarytype. 

Insulation-Tape insulated ring type 

construction.Secondary-5A. 

Minimumburden-

5VAAccuracyclass-1.0for 

measuring 

Mounting-busbarssideofeachincomingfeeder 

Ratedprimarycurrent-

Asperfeederrequirement(asshowninSLD‟s)Shorttime rating-In 

linewith shorttime ratingof busbars. 

PolaritiesshallbemarkedonC.T.‟sandonterminalblocks. 

 

 
2.19.4   MouldedCaseCircuit Breakers: 

Triple pole moulded case circuit breakers shall conform to IS:2516. Incoming 

feedersshall be provided with separate neutral contractor. The MCCBs shall have 

minimumshortcircuitbreakingandwithstandcapacityof50KA&50KAfor1sec.respective

ly. 

 
TheMCCBsshallhavemanualindependentclosingmechanismbymeansofoperating 

handlesprojecting outside thecompartmentdoors. 

Thehandlesshallbedulyinterlockedwiththerespectivecompartmentdoorhavinginterlock

defeatfacility. 

 
TheMCCBsshall beprovidedwithdirectactingtypeadjustableoverload andshortcircuit 

releases. 

 

2.19.5      MiniatureCircuitbreakers: 

Miniature Circuit breakers, used for sub-lighting distribution boards, shall be 

eithersinglepoleortriplepoleasperrequirementslaidoutinthesinglelinediagrams.Theysha

llhave asystematicalbreakingcapacityof 9KArms. 

 
The MCBs shall have knobs for manual operation. The knobs shall be protruding 

outthrough the cutouts on the front hinged doors of the respective SLDBs. The 

cutoutsmadefor thispurposeshallbe dulygasketedto prevententryof dust. 

 
The distribution boards shall have proper shrouds inside the front doors such 
thataccidentalcontactwithliveparts onopening the doorsis prevented. 

 
2.19.6    SwitchandSwitchFuses: 

LoadbreakSwitchesandSwitchfusesshallbeAC-23duty,triplepolewithneutralair break 

type with independent manual quick make and quick break arrangement. AllTPN 

switches shall have removable link in neutral. Switch-fuses and Switches 

shouldwithstand the fault current envisaged for the 415V system, till rupturing of 

respectivefusesortrippingof up-streamMCCBs/ACBs as thecase is. 

 
All switches shall be interlocked with their respective compartment doors such 

thatthe doors cannot be opened when the switches are in ON position or the 

switchescannot be switched ON when the doors are open. However, interlock defeat 



67  

facilityshall alsobe provided. 
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2.19.7  IndicatingInstruments: 

Size: Incomer of Main Switch Board – 144mm square and for others – 95mm 

squareMounting: Flushin frontofthe panels 

Accuracyclass: 1.0 

Ammeters shall be compatible with CTs of 5A secondary and read actual currents as per 
theSLDs. 

VoltmetersandphasehealthylampsshallhaveprotectiveHRCfuses. 

 
2.19.8 EarthingTerminals: 

Two suitable earth terminals shall be provided on all switchboards for terminating earthing 

GIconductors of size 50mm x 6mm. For sub-distribution boards the earthing conductor size 

shallbe8 SWG wires. 
 

2.19.9Tests:  
TypeTestcertificatesforthefollowingtestsshallbefurnished:Shortcircu

itwithstand teston bus-bars, 

Temperature rise test on bus-

bars,Verificationofdegreeofprotecti

on. 

 
FollowingRoutineTestsshallbecarriedout(inpresenceofthecustomer‟srepresentative,if so 
desired): 

HighPressurewithstandtestat2500voltsfor1min., 

Insulation test by 1000V megger both before and after H.F. 

TestCheckingofequipment ratings andphysical verifications. 

 
Allthetestcertificatesshallbefurnishedbythemanufacturerintriplicateforcustomer‟s 

record. Vendor shall also furnish test certificates for major 

proprietarybroughtoutitemslikeMCBs,MCCBs,Switchfuses,Meters,CTsetc.fromrespe

ctivemanufacturer 
 

2.19.10    Drawing&Documents: 

The manufacturer shall furnish sufficient copies of the following documents and 

drawings.The supply shall not be considered complete unless the same are submitted in 

proper time asdemanded. Manufacturing shall be taken up only after approval of drawings 

submitted by themanufacturer. 

 

Detaileddimensiondrawingsandfoundationplains. 

Detailedcircuitandwiringdiagramsalongwithbillofequipment 

andaccessories,mentioningthemakes and ratings. 

Test certificates as mentioned 

above,InstallationandMaintenancema

nual. 

 

2.19.11   PerformanceGuarantee: 

All supplies made shall be guaranteed against faulty design and or defective Material 

orWorkmanship for a period of 12 months from the date of commissioning or 18 months 

fromthedateifdelivery, whicheveris earlier. 

 
2.19.12   Commonrequirementsforalltypesofswitchboards: 

Switchboards,ifunavoidablyfixedinplaceslikelytobeexposedtoweathertodrip,ortodamp
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ness,their outercasingshallbe weatherproof andshallbe providedwith 



 

glands or bushings or adopted to receive screwed conduits according to the manner 

inwhichthecablesarerun.PVCanddoubleflangedbushesshallbefittedintheholesofthe 

switchesforentryand exitofwires. 

 
When it is unavoidable to install in a situation where inflammable or explosive 

dust,vapor or gas is likely to be present, the switch boards shall be totally enclosed, 

ormadeflame proofasmaybe necessitatedbythe particularcircumstances. 

 
The various live parts, unless they are effectively screened by substantial barriers 

ofnon-hygroscopic, non-inflammable, insulating material, shall be so spaced that an 

arccannot be maintained between suchparts andwith earth. 

 
Ineverycaseinwhichswitchesandfusesarefittedonthesamepole,thesefusesshall be so 

arranged that the fuses are not alive when their respective switches are inthe„off‟ 

position. 

 
No fuses, other than fuses in instrument circuit, shall be fixed on the back of, 
orbehinda switch board panel, orframe. 

 
Equipmentswhichareonthefrontofaswitchboardshallbesoarrangedthatinadvertent 

personal contact with live parts (direct contact) is unlikely during themanipulationof 

switchgears, changingoffuses, or like operations. 

 
The arrangement of the gear shall be such that they shall be readily accessible, 
andtheirconnectionstoallinstrumentsandapparatus shallbeeasilytraceable. 

 
Interconnections of the various mountings on the boards shall be done using 

PVCinsulated conductors, or solid strips with PVC taping /sleeving, of appropriate 

sizes.Terminationsshallbe madesuchthatlocal heatingis avoided. 

 
Noholes,otherthantheholesbymeansof 

whichthepanelisfixed,shallbedrilledcloserthan1cmfromanyedge ofthepanel. 

 
All the metalwork of switch boards shall be painted prior to erection with one coat 

ofanti-rust primer. After erection, they shall be painted with two coats of 

appropriateenamel,oraluminumplantas required,on allsides whereveraccessible. 

 
All switch boards shall be provided with “Danger Notice Plate” conforming to relevant 

IndianStandards. If required in the tender specifications, a pilot lamp shall be fixed and 

connectedthroughanindependentsinglepoleswitch and fusetothebusbarsof the board. 

 
2.20         SwitchBoardInstallation 

 
Unless and otherwise specified in the tender documents, a switch board shall not be 

installedso that its bottom is within 1.25m above the floor, unless the front of the 

switch boardis completely enclosed by a door, or the switch board is located in a 

position to whichonlyauthorized personshave access. 

 
The switch board inside a residence shall be installed such that the operating knob/handle 

oftheincomerisataheightofabout2mfor easeof operationattimesofemergency. 
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There shall be a clear space of 1m in front of the switch boards. The space behind the 

switchboards shall be either less than 20cm or more than 75cm. If there are any 

attachmentsorbareconnectionsatthebackoftheswitchboard,Rule51(c)oftheIndianElectri

cityRulesshallapply. 

 
Hinged type boards shall be securely fixed on wall by means of rag bolts, Fixed type 

boardsshall be installed by suitably grouting the framework on the wall and/or floor 

asrequired.Cubicletypeboardsshallbeinstalledbysuitablefoundationboltsgroutedinthefl

oor,oralternatively,overmasonry cabletrenchesonnecessary 

channelsections,dulygrouted as required. 

 
Cubicletypeswitchboardsshallberecessedinthewallifsospecifiedinthetenderdocuments. The 

front shall then be fitted with hinged panel with locking arrangement,the outer surface 

of door being flush with the wall. Ample room shall be provided 

forwiring/cableconnectionsatthesideandatthefrontbetweentheswitchgearmountingsand 

the door. 

 
a) The connections between the switchgear mounting and the outgoing cable upto the 

wallshall beenclosed in a protection pipe. 

 
Where it is required to terminate a number of conduits on a board, it may 

beconvenient toprovide a suitableMS adaptorbox for the purpose. Such 

boxesshall be provided with the prior approval of the Engineer-in-charge and this 

willbepaid for separately. 

 

All wirestothe boardsshallbe bushedattheentriestoavoid damageinsulation. 

 
No apparatus shall project beyond any edge of the panel; fuse body shall be mounted 

within2.5cmof anyedge ofthe panel. 

 
Busbars and interconnecting strips in fabricated boards shall be PVC taped or sleeved in 

Red,Yellow and Blue for phases, and Black for neutral. The interconnecting cables 

shallalsofollowthis colour coding. 

 
All unused holes in the boards and the mountings shall be plugged suitably to avoid entry 

ofinsects. 

 
2.21         WiringofSwitchBoardsandDistributionBoards: 

 
□ Ā ᜀ Ā ᜀ Āᜀ 

ll connections between pieces of apparatus or between apparatus and terminals on 

aboardshallbeneatlyarrangedinadefinitesequence,followingthearrangementoftheappar

atus mountedthereon, avoidingunnecessarycrossings. 

 
□  Ā  ᜀ Ā  ᜀ

 Āᜀablesshallbeconnectedtoterminalseitherbycrimpedorsolderedlu

gs,unlesstheterminalsareofsuchaformthattheycanbesecurelyclampedwithoutcuttingaw

ayof cablestrands. 

 
□ Ā ᜀ Ā ᜀ Āᜀ 

ll bare conductors shall be rigidly fixed in such a manner that a clearance of at 

least2.5cm is maintained between conductors of opposite polarity of phase, and 

betweentheconductors and anymaterial other thaninsulatingmaterial. 

□ Ā ᜀ Ā ᜀ Āᜀ 

n a hinged type board, the incoming and outgoing cables shall be neatly bunched 

andshall be fixed in such a way that the door shall be capable of swinging through 

anangleofnotless than 90degrees. 
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2.22  MarkingofApparatus: 

 

Markingof earthedneutralconductor 

On the main switchgear, where the conductors include an earthed conductor of a two-

wire system, or an earthed neutral conductor of a multi-wire system, or a 

conductorwhichistobeconnectedtheretoanindicationofapermanentnatureshallbeprovide

d to identify the earthed neutral conductor. Inthis connection Rule 32(1) ofthe Indian 

Electricity Rules 1956 shall be referred to. The neutral conductor shall 

beblackincolour. 

 
Mainearthingterminal 

The main earthing terminal in the main switch board shall be permanently marked 

as“SAFETYEARTH-DONOTREMOVE”. 

 
Whereaboardhasmorethanoneswitchgear,eachsuchswitchgearshallbemarkedto 

indicate which section of the installation it controls. The main switchgear shall 

bemarkedassuch.Wherethereismorethanonemainswitchboardinthebuilding,each such 

switch board shall be marked to indicate which section of the 

installationandbuildingitcontrols. 

 
Alldistributionboardsshallbemarked„L‟forlighting,or„P‟forpower,and„E‟foressenti
alasthecasemaybe. 

 
Whenaboardisconnectedtoavoltagehigherthan250V,allthe terminalsorleads 

of the apparatus mounted on it shall be marked in the following colors to indicate 

thedifferent poles or phases to which the apparatus or its different terminals may 

havebeen connected. 

A.C. D.C. 

Threephases– Red, Threewiresystem 

Blue &Yellow 2outer wires– Red&Blue 

Neutral–Black Neutral–Black 

 
Where a four wire, three phase wiring is done, the neutral shall preferably be in one 

colour,andthe outerthree wires inanothercolour. 

 

All markingrequiredunderthisruleshall be clear andpermanent. 

 
 

2.23         AttachmentofFittingsandAccessories 

 
2.23.1 Conduitwiringsystem: 

 
All accessories like switches, socket outlets, call bell pushes and regulators shall 

befixed in flush pattern inside the switch/regulator boxes. Accessories like ceiling 

roses,brackets, batten holders, stiff pendants, etc. shall be fixed on metal outlet boxes. 

Thefan regulators may also be fixed on metal outlet boxes, if so directed by the 

Engineer-in-charge. 
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Aluminium alloy or cadmium plated iron screws shall be used to fix the 
accessoriestotheir bases. 

 
The switch box/regulator box shall normally be mounted with their bottom 
1.25mfromfloor level,unless otherwisedirected bythe Engineer-in-charge. 

 
2.24         Fixingtowallsandceiling: 

 
Wooden plugsforordinary wallsor ceiling shall not be used in view of the ban onuse 

of timber in Govt. works. However, where so specified, these shall be of 

wellseasoned teak or other approved hard wood not less than 5cm long by 2.5m 

square onthe inner end, and 2cm square on the outer end. They shall be cemented into 

wallswithin 6.5mm of the surface, the remainder being finished according to the 

nature ofthesurfacewith plasteroflime punning. 

 
PVCsleeves/dashfastenersshouldnormallybeusedforfixing towallsorceiling. 

 
Plugging of walls or ceiling can be done in a better way where neatness is the 

firstconsideration. In all such case, an approved type of asbestos or fibre fixing plug 

(rawlor phil plug) with correct size of tools shall be used and done in a workman 

likemanner. 

 
2.25  FansRegulatorsandClamps: 

 

2.25.1     CeilingFans 

Ceilingfansincludingtheirsuspensionshall conformtorelevant IndianStandards. 

 
All ceiling fans shall be wired to ceiling roses or to special connector boxes, 

andsuspended from hooks or shackles, with insulators between hooks and 

suspensionrods.There shallbe nojointinthesuspensionrod. 

 
For wooden or steel joists and beams, the suspension shall consist of MS flat of 

sizenot less than 40mm x 6mm, secured on the sides of the joists or beams by means 

oftwo coach screws of size not less than 5cm for each flat. Where there is a space 

abovethe beam, a through-bolt of size not less than 1.5cm dia. shall be placed above 

thebeam from which the flats are suspended. In the latter case, the flats shall be 

securedfrom movements by means of another bolt and nut at the bottom of the beam. 

A hookconsistingofMSrodofsizenotlessthan1.5cmdia.shallbeinsertedbetweentheMS 

flat through oval holes on their sides. Alternatively, the flats may be bent 

inwardstoholdtightlybetweenthembymeansofaboltandnut,ahookof„S‟form. 

 
 

Inthecaseof„I‟beams,flatsshallbeshapedsuitablytocatchtheflangesandshallbeheldtoget
her bymeans ofalongboltandnut. 

 
For concrete roofs, a 12mm dia. MS rod in the shape of „U‟ with their vertical 

legsbent horizontally at the top at least 19ccm on either side, and bound to the 

topreinforcement of the roof shallbe used. 

 
In buildings with concrete roofs having a low ceiling height, where the fan 

clampmentioned under sub clause (v) above cannot be used, or wherever specified, 

recessedtypefanclamp insidea metallic box shallbeused. 



 

`ᜀᜀĀᜀ Ā  ᜀ Ā  

ᜀanopiesontopof suspensionrod shalleffectivelyhidethe suspension. 

 
`ᜀᜀĀᜀ Ā  ᜀ Ā  ᜀ 

he leading in wire shall be of nominal cross-sectional area not less than 
1.5sq.mm.andshallbe protectedfromabrasion. 

 
`ᜀᜀĀᜀ Ā  ᜀ Ā  

ᜀnlessotherwisespecified, all ceilingfans shall behung2.75mabovethe floor. 

 
`ᜀᜀĀᜀ Ā  ᜀ Ā  ᜀ 

n the case of measurement of extra down rod for ceiling including wiring, the 
sameshall be measuredin units of 10cmlengthless5cmshallbeignored. 

 
`ᜀᜀĀᜀ Ā  ᜀ Ā  ᜀ 

he wiring of extra down rod shall be paid as supplying and drawing cable in 
existingconduit. 

 
2.25.2   Exhaustfans 

ExhaustfansshallconformtorelevantIndianStandards. 

 
Exhaust fans shall be erected at the places indicated by the Engineer-in-charge. 

Forfixing an exhaust fan, a circular hole shall be provided in the wall to suit the size 

ofthe frame, which shall be fixed by means of rag bolts embedded in the wall. The 

holeshall be neatly plastered to the original finish of the wall. The exhaust fan shall 

beconnected to the exhaust fan point, which shall be wired as near to the hole 

aspossible, by means of a flexible cord, care being taken to see that the blades rotate 

intheproper direction. 

 
Exhaustfansforinstallationincorrosiveatmosphere,shallbepaintedwithspecialPVCpain
torchlorinated rubberpaint. 

 
Installation of exhaust fans in kitchens, dark rooms and such other special 
locationsneedcareful consideration;anyspecialprovisionsneeded shallbe specified. 

 
2.25.3  Regulators 

Themetallicbodyofregulatorsofceilingfans/exhaustfansshallbeconnectedto 
earthbyprotectiveconductor. 

 
2.26   Workmanship: 

 
Good workmanship is an essential requirement to be complied with. The entire 

workofmanufacture/fabrication,assemblyandinstallationshallconformtosoundengineer

ingpractice. 

 
The work shall be carried out under the direct supervision of a first-class 

licensedforeman, or of a person holding a certificate of competency issued by the 

State Govt.for the type of work involved, employed by the contractor, who shall 

rectify then andtherethedefectspointedout bytheEngineer-in-

chargeduringtheprogressofwork. 

 
2.27         Commissioningoncompletion 

 
Beforetheworkmanleavestheworkfinally,hemustmakesurethattheinstallationisincommission,a
fterdue testing. 
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2.28        CompletionPlanandCompletionCertificate 

 
For all works completion certificate after completion of work as given in Appendix-
Bshall besubmittedto the Engineer-in-charge. 

 
As-builtdrawingtobesubmittedalongwithCompletionCertificate. 
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CHAPTER3 

 
PVCCONDUITWIRINGSYSTEM 

 

3.0  Scope 

 

This chapter covers the detailed requirements for wiring work in PVC conduits. This 

chaptercoversboth surfaceandrecessedtypes of works. 

 
3.1    Application 

 
Recessed conduit is suitable generally for all applications. Surface conduit work 

maybe adopted in places like workshops, plant rooms, pump rooms, wiring above 

falseceiling / below false flooring, and at locations where recessed work may not 

bepossibletobedone.Thetypeofwork,viz.surfaceorrecessed,shallbeasspecifiedinthe 

respective works. 

 
Flexible conduits may only be permitted for interconnections between 
switchgear,DBsand conduitterminations in wall. 

 
3.2          Material 

 
3.2.1Conduits 

AllrigidconduitpipesshallbeofPVCandbeISImarked.Thewallthicknessshallbenotless 

than1.6mm (16SWG) forconduits upto 32mm dia.and not less than2mm(14SWG) 

forconduits above 32 mmdia. 

 
The maximum number of PVC insulated cables conforming to IS:694-1990 that 

canbe drawn in one conduit is given size wise in Table 3.1 and the number of cables 

perconduitshallnotbeexceeded. Conduit sizes shall beselected accordingly in eachrun. 

 
NoPVCconduitlessthan20mmindiameter shallbeused. 

 
3.2.2        Conduitaccessories 

The conduit wiring system shall be complete in all respects, including 
theiraccessories. 

 
Allconduitaccessoriesshallbeofthreadedtypeandunder 
nocircumstancespingriptypeorclamp grip typeaccessories shallbe used. 

 
Bends, couplers etc. shall be solid type in recessed type of works and may be solid 
orinspectiontype asrequired,in surfacetype ofworks. 

 
a) Saddlesforsurfaceconduit workonwallshallnotbelessthan 0.55mm(24gauges)for 

conduits upto 25mm dia. and not less than 0.9mm (20 gauges) for 

largerdiameter.The correspondingwidthsshallbe 19mm&25mm. 

 

 
 (  )  Theminimum width 

and the thickness of girder clips used for fixing conduits tosteeljoistsandclamps 

shallbe asperTable 3.2. 
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The switch box or regulator box shall be made of metal on all sides, except on 

thefront. In the case of cast boxes, the wall thickness shall be at least 3mm and in 

case ofwelded mild steels sheet boxes, the wall thickness shall not be less than 1.2mm 

(18gauges) for boxes upto size of 20cm x 30cm, and above this size 1.6mm (16 

gauge)thickMSboxesshallbeused.Themetallicboxesshallbedulypaintedwithanticorrosi

vepaintbeforeerection. 

 
Where a large number of control switches and/or fan regulators are required to 

beinstalled at one place, these shall be installed in more than one outlet box adjacent 

toeachother for easeof maintenance. 

 
Anearthterminalwithstudand2metalwashersshallbeprovidedineachMSboxfor 

termination of protective conductors and for connection to socket 

outlet/metallicbodyof fanregulator etc. 

 
Ametal stripshallbewelded/screwed,tothemetal 
boxassupportiftumblertypesofcontrolswitches,socketsand/orfan 
regulatorsaretobefixedtherein. 

 
Clear depth of the box shall not be les than 60mm, and this shall be increased 
suitablytoaccommodate mountingof fan regulatorsinflush pattern. 

 
The fan regulators can also be mounted on the switch box covers, if so stipulated 
inthetenderspecifications, orifdirected byEngineer-in-charge. 

 
Exceptwhereotherwisestated,3mmthickphenoliclaminatedsheetsshallbefixedon the 

front with brass screws, or aluminum alloy/cadmium plated iron screws 

asapprovedbythe Engineer-in-charge. 

 
3.3    Installation: 

 

3.3.1       Commonaspectsforrecessedandsurfaceconduit works. 

 
Conduitsjoints: 

Theconduit workofeachcircuit orsectionshall becompletedbeforethecablesare 
drawnin. 

 
Conduitpipesshallbejoinedbymeansofscrewedcouplesandscrewedaccessories 

only. Threads on conduit pipes in all cases shall be between 13mm to19mm long, 

sufficient to accommodate pipes to full threaded portion of couplersoraccessories. 

 
Fixing ends of conduit pipes shall have no sharp edges which have been affect 

toavoid damage to the insulation of the conductors while pulling them through 

suchpipes. 

 
The Engineer-in-charge, with a view to ensuring that the above provision 

havebeen carried out, may require that the separate lengths of conduit etc., after 

theyhavebeenprepared, shallbe submittedforinspectionbefore beingfixed. 

 
Bendsinconduit: 

All necessary bends in the system, including diversion, shall be done either 
byneatlybendingthe pipeswithout crackingwitha bendingradiusofnotless than 
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7.5cm,oralternatively,by inserting suitablesolid orinspection 

typenormalbends,elbowsorsimilarfittings,orbyfixingcastironinspectionboxes,whic

heveris mostsuitable. 

 
No length of conduit shall have more than the equivalent of four quarter 
bendsfromoutlet. 

 
Conduit fittings shall be avoided as far as possible on conduit system exposed 
toweathers.Where necessary, solidtypefittings shallbeused. 

 

Outlets: 

`ᜀᜀĀȀȀ `ᜀĀᜀĀ  ᜀ Ā  ᜀ 

ll outlets such as switches, wall sockets etc. may be either flush mounting type, 
orofsurfacemountingtype,asspecified intheAdditionalSpecifications. 

 
`ᜀᜀĀȀȀ `ᜀĀᜀĀ  ᜀ Ā  

ᜀllswitches(exceptpianotypeswitches), socketoutlets andfanregulators shallbe 

fixed on metal strips which shall be screwed /welded to the box. Piano 

typeswitches and accessories shall be fixed on the phenolic laminated sheet 

covers inflush pattern. 

 

Paintingaftererection: 

Afterinstallation,allaccessiblesurfacesofconduitpipes,fittings,switchandregulatorboxes

etc.,shallbepaintedincompliancewiththeclausesunderChapter10-“Painting”. 

 
3.3.2         Additionalrequirementsforsurfaceconduitwork. 

 
Paintingbeforeerection: 

The outer surface of conduit including all bends, unions, tees, junction boxes, 

etc.forming part of the conduit system, shall be adequately protected against rust 

whensuch system is exposed to weather, by being painted with 2 coats of red oxide 

paintappliedbeforetheyare fixed. 

 
Fixingconduiton surface: 

Conduit pipes shall be fixed by saddles, secured to suitable approved plugs 

withscrews in an approved manner at an interval of not more than one metre, but 

oneither side of the couplers or bends or similar fittings, saddles shall be fixed at 

adistanceof30cmfromthecenterof such fittings. 

 
Where conduit pipes are to be laid along the trustees, steel joists etc. the 

samesecured by means if saddles or girder clips or clamps as required by the 

Engineer-in-charge. 

 
In long distance straight run of conduit, inspection type couplers at 

reasonableintervals shall be provided, or running threads with couplers and jam 

nuts shall beprovided. 

 
Fixingoutlet boxes: 

Onlya portionoftheswitch box 
shallbesunkinthewall,theotherportionbeingprojectedoutforsuitable entryof conduit 
pipes intothebox. 
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3.3.3       Additional requirements for recessed conduit 

workMakingchase: 

The chase in the wall shall be neatly made, and of ample dimensions to permit 

theconduitto befixedin the mannerdesired. 

 
In the case of buildings under construction, the conduits shall be buried in the 

wallbeforeplastering, andshallbefinished neatlyaftererectionof conduit. 

 
In case of exposed brick / rubble masonry work, special care shall be taken to 

fixtheconduitandaccessoriesinpositionalongwith thebuildingwork. 

 
Fixingconduitsin chase: 

The conduit pipe shall be fixed by means of staples, J-hooks, or by means of 
saddles,not more than 60cmapart,or byanyotherapproved means of fixing. 

 
Fixingconduitsin RCCwork: 

The conduit pipesshallbe laid in position and fixed to thesteel reinforcementbars 

by steel binding wires before the concreting is done. The conduit pipes shallbe 

fixed firmly to the steels reinforcement bars to avoid their dislocation 

duringpouringof cementconcreteandsubsequenttampingofthesame. 

 
Fixing of standard bends or elbows shall be avoided as far as practicable, and 

allcurves shall be maintained by bending the conduit pipe itself with a long 

radius,whichwillpermiteasydrawingin ofconductors. 

 
Locationofinspection/junctionboxesinRCCworkshouldbeidentifiedbysuitable 

means to avoid unnecessary chipping of the RCC slab subsequently tolocatethese 

boxes. 

 
Fixinginspectionboxes: 

 
Suitable inspection boxes to the minimum requirement shall be provided 
topermitinspection,andtofacilitatereplacement ofwires,ifnecessary. 

 
These shall be mounted flush with the wall or ceiling concrete. Minimum 

65mmdepthjunctionboxesshallbeusedinroofslabsandthedepthoftheboxesinotherpla

ces shallbeas perIS:2667-1997. 

 
Suitableventilatingholesshall be providedintheinspection boxcovers. 

 
Fixingswitchboxes andaccessories: 

 
Switchboxes shallbemounted flushwiththewall. Alloutletssuchasswitches,socket 

outlets etc. shall be flush mounting type, unless otherwise specified in theAdditional 

Specifications. 

 
Fishwire: 

 
Tofacilitatesubsequentdrawingsofwiresintheconduit,GIfishwireof1.6mm 

/1.2mm(16/18 SWG)shallbe providedalongwiththelayingofthe recessedconduit. 
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Bunchingofcables: 

 
Cables carrying direct current may, if desired, be bunched whatever their 

polarity,but cables carrying alternating current, if installed in metalconduit shall 

alwaysbe bunched so that the outgoings and return cables are drawn into the 

sameconduit. 

 
Wherethedistributionisforsinglephaseloadsonly,conductorsforphasesshallbe 
drawn in one conduit. 

 
In case of three phase loads, separate conduits shall be rub from the 
distributionboardstotheload points, or outletsas the case maybe. 

 
3.3.4   Earthingrequirements 

 
The entire system of conduit work, including the outlet boxes and other 

metallicaccessories, shall be mechanically and electrically continuous by proper 

screwedjoints,or bydouble checkingatterminations. 

 
Protective(loopearthing)conductor(s)shallbelaidalongtherunsofconduitbetween the 

metallic switch boxes and distribution boards / switch boards, 

terminatedthereto.These conductorsshallbeof suchsize andmaterialasspecified. 

 
The protective conductors shall be terminated properly using earth studs, 

earthterminal blocketc.asthe case maybe. 

 
Gasorwaterpipeshall notbeusedasprotectiveconductor(earthmedium). 

 
Table3.1 

Maximum number of PVC insulated 650/1100 V grade aluminum 

/copperconductorcableconforming to IS:694-1990. 

[Clause3.2.1(ii)] 
 

Nominal 20  25  32  38  51  64  

Cross- mm mm mm mm mm mm 

sectional       

areaof       

conductor       

insq.cm.       

 S B S B S B S B S B S B 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1.50 5 4 10 8 18 12 - - - - - - 

2.50 5 3 8 6 12 10 - - - - - - 

4.00 3 2 6 5 10 8 - - - - - - 

6.00 2 - 5 4 8 7 - - - - - - 

10.00 - 2 - 4 3 6 5 8 6 - - - 

16.00 - - 2 2 3 3 6 5 10 7 12 8 

25.00 - - - - 3 2 5 3 8 6 9 7 

35.00 - - - - - - 3 2 6 5 8 6 

60.00 - - - - - - - - 5 3 6 5 

70.00 - - - - - - - - 4 3 5 4 
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Note: 

 
The above table shows the maximum capacity of conduits for a simultaneous drawing in 
ofcables. 

 
The columns headed „S‟ apply to runs of conduits which have distance not exceeding 

4.25mbetween draw in boxes and which do not deflect from the straight by an angle of more than 

15degrees. The columns headed „B‟ ply to runs of conduit which deflect from the straight by 

anangleofmorethan 15 degrees. 

 
Conduitsizesarethenominalexternaldiameters. 

 

 
 

Table3.2Girder,

ClipsorClamps 

[Clause3.2.2(iv)] 
 

Sizeofconduit Width Thickness 

(i)20mm 19mm 0.9mm(20SWG) 

(ii)25mm 19mm 0.9mm(20SWG) 

(iii)32mm&above 25mm 1.2mm(18SWG) 
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CHAPTER 

4EARTHING 

4.0  Scope 

Thischaptercoverstheessentialrequirementsofearthingsystem componentsandtheirinstallation. 

This shall be read with Appendix G which lays down criteria for their design.For details 

not covered in these Specifications, IS Code of Practice on Earthing (IS: 3043-

1987)shallbe referred to. 

 
4.1 Application 

The electrical distribution system in the Department is with earthed neutral (i.e., 

neutralearthedatthetransformer/generatorend.)Inadditiontotheneutralearthing,provisio

nismadeforearthing themetallicbody ofequipmentsandnon-currentcarrying metallic 

components in the sub-station, as well as in the internal/externalelectricalinstallations. 

 
Earthingsystemisalsorequiredforlightningprotection,computerinstallationsandhospitaloperati

ontheaters, etc.forfunctionalreasons. 

 
Earthing requirements are laid down in Indian Electricity Rules, 1956 as amended from 

timeto time, and in the Regulations of the Electricity Supply Authority concerned. 

Theseshall becomplied with. 

 
Though this chapter and appendix G form part of the Specifications for Internal EI 

works,these requirements shall be complied within works of earthing for other 

applicationsalso. 

 
4.2   Materials 

 
4.2.1Earth Electrodes 

 
4.2.1.1Types 

Thetypeofearthelectrodeshall beanyonthe following,asspecified. 

Pipeearthelectrode. 

Plateearthelectrode. 

Striporconductorearthelectrode. 

 
4.2.1.2   Electrodematerialsanddimensions 

 
Thematerials andminimumsizes ofearthelectrodesshallbeasperTable4.1. 

 
GI pipe electrodes shall be cut tapered at the bottom, and vided with holes of 12mm 
dia,drillednotlessthan7.5cmfromother upto 2mof length fromthebottom. 

 
The length of the buried strip or conductor earth electrode shall be not less than 15m. 

Thislength shall suitably be increased if necessary, on the basis of the information 

availableabout soil resistance, so that the required earth required earth resistance is 

obtained. Priorapprovalofthe Engineer-in-charge shallbe takenforanysuch 

increaseinlength. 
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4.2.2    EarthingConductor 

The earthing conductor (protective conductor from earth electrode upto the 

mainearthing terminal /earth bus, as the case may be) shall be off the same material as 

theelectrode,viz. GIorcopper, and in theformof wireorstrip as specified. 

 
The size of earthing conductor shall be specified, but this shall not be less than 
thefollowing. 

5mm dia (6 SWG) for GI, or 4mm dia (8 SWG) for copper 

wire,25mmx 4mmin the case ofGIstrip, or, 

20mmx 3mmin the case ofcopper strip. 

 
Earthing conductor larger than the following sectional areas need not to be 
used,unlessotherwisespecified. 

150sq.mm. in case of GI, 

or100sq.mm.incaseofcopper. 

 
4.2.3   Earth Bus 

Two copper strips, each of size 50mm x 5mm shall be provided as earth bus in 

a11KV sub-station and/or diesel generating station irrespective of the capacity of 

thetransformer / panel / generating set, etc. shall be connected to these two strips of 

earthbus.Thetwo stripsofthe earthbusshallbe bondedtogether. 

 
The neutral earth leads of the transformer and/or generator alternator shall not 

beconnected to this earth bus. They shall be connected directly to individual 

earthelectrodes. 

 
4.2.4     HardwareItems 

All hardware items used for connecting the earthing conductor with the electrode shall be 

ofGI in the case of GI pipe and GI plate earth electrodes, and forged tinned brass in case 

ofcopperplate electrodes. 

 
4.2.5   Protective(Earthcontinuity/Loopearthing)Conductor 

Thematerialandsizeof protectiveconductorsshall beasspecified. 

 
Theminimumcross-sectionalareaofaprotectiveconductor(not containedwithinacable 

orflexiblecord)shallbe:- 

2mm dia (14 SWG) in case of 

copper,2.5mm dia (12 SWG) in case of GI, 

or,2.24mmdia(13SWG)incaseofaluminum. 

 
Unlessotherwisespecified,GIconductorshouldnotbeordinarilyusedasprotectiveconduc
torwithinanycircuit, beyond a DBdownstream. 

 
4.3           Installation 

Normally an earth electrode shall not be located closer than 1.5m from any 

building.Care share be taken to see that the excavation for earth electrode does not 

affect thefoundationofthebuilding,in such cases, electrodes may belocatedfurther 

awayfromthe building,with priorapprovalofthe Engineer-in-charge. 

 
Thelocationoftheearthelectrodewillbesuchthatthesoilhasareasonablechanceof 

remaining moist as far possible. Entrances, pavements and road ways, should 

beavoidedforlocatingearth electrodes. 
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4.4  Installation 

 
4.4.1 Electrodes 

 
4.4.1.1  Varioustypesofelectrodes 

a) Pipeelectrodeshallbeburiedinthegroundverticallywithitstopat notlessthan20cm 

below the ground level. The installation shall be carried out as shown 

inDrawing. 

 
In locations where the full length of pipe electrode is not possible to be 

installeddue to meeting a water table, hard soil or rock, the electrode may be 

reducedlength, provided the required earth resistance result is achieved with or 

withoutadditional electrodes, or nay alternative method of earthing may be 

adopted, withthepriorapprovaloftheEngineer-in-

charge.Pipeelectrodesmayalsobeinstalledin horizontalformationinsuch exceptional 

cases. 

 
Plate electrode shall be buried in ground with its faces vertical, and its top not 

lessthan 3m below the ground level. The installation shall be carried out as shown 

inDrawing. 

 
When more than one electrode (plate/pipe) is to be installed, a separation of not 
lessthan2mshallbe maintained between twoadjacentelectrodes. 

 
a) The strip or conductor electrode shall be buried in trench not less than 0.5m 

deep.Ifconditionsnecessitatetheuseofmorethanonestriporconductorelectrode,theys

hallbelaidaswidelydistributedaspossible,inasinglestraighttrenchwherefeasible, 

orpreferablyin anumberoftrenches radiatingfromone point 

If the electrode cannot be laid in a straight length, it may be laid in a zig-

zagmanner with a deviation upto 45 degrees from the axis of the strip. It can also 

laidinthe formof anarc withcurvature morethan 1mor polygon. 

 
4.4.1.2     Artificialtreatmentofsoil 

Whenartificialtreatmentofsoilistoberesortedto,thesameshallbespecifiedintheschedule of work. 

The electrode shall be surrounded by charcoal/coke and salt as indicated 

inDrawing.Insuchcases,excavationforearthshallbeincreasedasperthedimensionsindicatedin 

these figures. 

 
4.4.1.3     Wateringarrangement 

In the case of plate earth electrodes, a watering pipe 20mm dia. medium class of 

pipeshall be provided and attached to the electrodes as shown in Drawing. A funnel 

withmeshshallbe provided onthe topofthis pipefor wateringthe earth. 

 
Inthecaseof pipeelectrodes,a 40mmx 20mmreducershallbeusedforfixingthefunnel 
with mesh. 

 
Thewateringfunnel attachment shallbehousedina masonryenclosureofsize notlessthan 
30cmx 30cmx 360cm. 

 
A cast iron/MS frame with MS Cover, 6mm thick, and having locking 
arrangementshall besuitablyembeddedin the masonryenclosure. 



83  

4.4.2         EarthingConductor(Mainearthinglead) 

 
In the case of plate earth electrode, the earthing conductor shall be 
securelyterminatedontotheplatewithtwo bolts,nuts, check-nutsand washers. 

 
In the case of pipe earth electrode, wire type earthing conductor shall be secured 
asindicatedinDrawingusingathroughbolt, nutsandwashersandterminatingsocket. 

 
A double C-clamp arrangement shall be provided for terminating tape type 

earthingconductor with GI watering pipe coupled to the pipe earth electrode. 

Galvanized 

“C”shapedstrips,bolts,washers,nutsandchecknutsofadequatesizeshallbeusedforthepurp

ose. 

 
The earthing conductor from the electrode up to the building shall be protected 

frommechanical injury by a medium class, 15mm dia. GI pipe in the case of wire, and 

by40mm dia, medium class GI pipe in the case of strip. The protection pipe in 

groundshall be buried at least 30cm deep (to the increased to 60cm in case of road 

crossingand pavements). The proportion within the building shall be recessed in walls 

andfloorsto adequate depth indue co-ordination withthebuildingwork. 

 
The earthing conductor shall be securely connected at the other end to the 
earthstud/earthbar provided onthe switchboard by: 

soldered or preferably crimped lug, bolt, nut and washer in the case of wire, 

andBolt,nutand washerin case ifstripconductor. 

In the case of substations or alterations, the termination shall be made on the 

earthingterminal of the neutral point on the equipment and/or the earth bus, as the 

case maybe. 

 
4.4.3  EarthBusandMainEarthing Terminal 

 
In the case of substations and generating stations, two numbers copper/GI (as specified) 

earthbus shall be provided, duly connected to two numbers of independent 

electrodes,exclusivelyforequipment(body)earthingofsubstationorgeneratingstationequ

ipments. 

 
In all other installations, main earthing terminal shall be provided at the main switch 

board.This may be in the form of earth stud or single earth bar depending on the type 

ofswitch board. 

 
Following conductors shall be terminated on to the main earthing 

terminal.Earth connection from electric supply company (where 

provided).Earthingconductor fromelectrode. 

Protectiveconductors. 

Equi-potentialbondingconductors. 

 
4.4.4       Protective(Loopearthing/earthcontinuity)Conductor 

 
Earth terminal of every switch board in the distribution system shall be bonded to 

theearthbar/terminal of theupstreamswitch boardbyprotective conductor(s). 

 
Two protective conductors shall be provided for a switch board carrying a 3-

phaseswitchgearthereon. 
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Allthemountingsofindustrialtypeswitchboardsshallbebondedtotheearthstud 

/earth bar using a protective conductor looping from one to another. Loop earthing 

ofindividualunitswillnotbehowevernecessaryinthecaseofcubicletypeswitchboards. 

 
The earth conductor in every distribution board (DB) shall be securely connected 
totheearthstud/earthbarofthecorrespondingswitchboardbyaprotectiveconductor. 

 
All metallic switch boxes and regulator boxes in a circuit shall be connected to 

theearth connector in the DB by protective conductor (also called circuit protective 

orloop earthingconductor), loopingfromone boxtoanotheruptothe DB. 

 
The earth pin of socket outlets as well as metallic body of fan regulators shall 

beconnected to the earth stud in switch boxes by protective conductor. Where the 

switchboxes are of non-metallic type, these shall be looped at the socket earth 

terminals, 

oratanindependentscrewedconnectorinsidetheswitchbox.Twistedearthconnectionsshall

notbe accepted in anycase. 

 
Doubleearthingstripsinrisingmains,bustruckingetc.shallbesecurelyconnectedto the 

earth bar/earth stud at the sending end switch board. In the case of overheadbusbar 

systems, protective conductors shall be provided in addition to feeder 

cablearmoringconnections. 

 
4.5           EarthResistance 

 
The earth resistance at each electrode shall be measured. No earth electrode shall have 

agreaterohmicresistancethan5 ohmsasmeasured by anapprovedearth 

testingapparatus.In rockysoiltheresistancemaybe up to 8 ohms. 

 
Where the above stated earth resistance is not achieved, necessary improvement shall be 

madebyadditionalprovisions,sosuchadditionalelectrode(s),differenttypeofelectrode,or 

artificial chemical treatment of soil etc., as may be directed by the Engineer-in-

charge. 

 
4.6     Marking 

 
Earthbars/terminalsatall switchboardsshallbemarkedpermanently,eitheras“E”orasSymbol. 

 
Mainearthingterminalshallbemarked“SAFETYEARTH-DONOTDISCONNECT”. 

 
4.7          Useof ResidualCurrentDevices(RCCB/RCBO) 

Application of RCCB/RCBO, IS:12640-1988 shall be specified in individual cases keeping 

inview the type, use, importance, system of earthing a nature of electrical installations to 

beprotected by the RCCB/RCBO, requirements of the local electric supply company, etc. 

Thesensitivityshallbe 30mA,100mA, 300mAor500mAas specified. 
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Table4.1 

Materials and Sizes of Earth 

Electrodes[Clause4.2.1.2(i)] 

TypeofElectrodes Material Size 

Pipe GIMediumClass 40mmdia., 4.5mlong(withoutanyjoint) 

Plate i)GI 60cmx60cmx6mmthick 

 ii)Copper 60cmx60cmx3mmthick 

Strip i)GI 100sq.mm.section 

 ii)Copper 40sq. mm.section 

Conductor i)GI 5mmdia(6SWG) 

 ii)Copper 4mmdia(8SWG) 

 

Note:GalvanisationofGIitemsshall conformtoClassIV ofIS4736-1986. 



 

CHAPTER5 
 

TESTINGOFINSTALLATION 
 

5.0    Scope 

 
This chapter covers the details of tests to be conducted on completed internal 

electricalinstallations,before commissioning. 

 
5.1  General 

 
5.1.1Tests 

Oncompletionofinstallation,thefollowingtestsshallbecarriedout:- 

□  Ā  ᜀ Ā  ᜀ

 Āᜀnstallationresistancetest. 

□  Ā  ᜀ Ā  ᜀ

 Āᜀolaritytestofswitch. 

□  Ā  ᜀ Ā  ᜀ

 Āᜀarthcontinuitytest. 

□  Ā  ᜀ Ā  ᜀ

 Āᜀarthelectroderesistancetest. 

 
5.1.2       Witnessingoftests 

Testing shall be carried out for the completed installations, in the presence of and to 

thesatisfaction of the Engineer-in-charge by the contractor. All test results shall be recorded 

andsubmittedtothe Department. 

 
5.1.3  Testinstruments 

Allnecessarytestinstrumentsforthetestsshallbearrangedbythecontractorifsorequiredbythe 
Engineer-in-charge. 

 
5.2          InsulationResistance 

 
5.2.1      The insulation resistance shall be measured by applying between earth and the whole systemof 

conductors, or any section thereof with all fuses in place, and all switches closed, andexcept in 

earthed concentric wiring, all lamps in position, or both poles of the installationotherwise 

electrically connected together, a direct current pressure of not less than twice theworking 

pressure, provided it need not exceed 500 volts for medium voltage circuits. Wherethe supply 

is derived for a three wire D.C., or a polyphase A.C. system, the neutral pole ofwhich is 

connected to earth shall be deemed to be through added resistance, the workingpressure shall 

be deemed to be that which is maintained between the phase conductor and theneutral. 

 
5.2.2      Theinsulationresistanceshallalsobemeasuredbetweenallconductorsconnectedtoonepole, or 

phase conductor of the supply, and all the conductors connected to the neutral, or 

totheotherpole,orphaseconductorsofthesupplywithallthelampsinpositionandswitchesin“off” 

position,anditsvalue shallbe notlessthan that specified insub-clause 6.1.3. 

 
5.2.3        Insulation resistance in megaohms measured as above shall not be less than 12.5 

megaohmsforthe wiringwith PVCinsulationcables,subjectto aminimumof1megaohm. 

 
5.2.4      Where a whole installation is being tested, a lower value than that given by the 

formula,subjectto aminimumof 1megaohm, is acceptable. 
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5.2.5      A preliminary and similar test may be made before the lamps etc. are installed, and in thisevent 

the insulation resistance to earth should not be less than 25 megaohms for the 

wiringwithPVCinsulationcables, subjecttoa minimumof2 megaohms. 

 
5.2.6       Theterm“outlet”includeseverypointalongwitheveryswitch,exceptthataswitchcombinedwith a 

socket outlet,applianceorlightingfittingisregarded asone outlet. 

 
5.2.7        

Controlrheostats,heatingandpowerappliancesandelectricsignsmay,ifrequired,bedisconnectedfr

om thecircuitduring thetest,butinthateventtheinsulationresistancebetween the case or frame 

work, and all live parts of each rheostat, appliance and sign, shallnot be less than specified in 

the relevant Indian Standard Specifications, or where there is notsuchspecification, shallnotbe 

lessthanone megaohm. 

 
5.3         PolarityTestofSwitch 

 
5.3.1     In a two-wire installation, a test shall be made to verify that all the switches in every 

circuithave been fitted in the same conductor throughout, and such conductor shall be labeled 

ormarkedfor connectiontothe phaseconductor,orto thenon-earthedconductors ofthe supply. 

 
5.3.2        In a three wire or a four-wire installation, a test shall be made to verify that every non-

linkedsingle pole switch is fitted in a conductor which is labeled or marked for connection to 

one ofthe phaseconductors ofthesupply. 

 
5.3.3      The installation shallbeconnected to thesupply for testing.The terminals of all switchesshall be 

tested by a test lamp, one lead of which is connected to the earth. Glowing of testlamp to its 

full brilliance, when the switch is in “on” position irrespective of appliance 

inpositionornot,shallindicate thatthe switchisconnected totherightpolarity. 

 
5.4          TestingofEarthContinuityPath 

 
The earth continuity conductor, including metal conduits and metallic envelopes of cables 

inallcases,shallbetestedforelectriccontinuity.Theelectricalresistanceofthesamealongwith the 

earthing lead, but excluding any added resistance, or earth leakage circuit breaker,measured 

from the connection with the earth electrode to any point in the earth 

continuityconductorinthecompletedinstallation shallnotexceedoneohm. 

 
5.5          MeasurementofEarthElectrodeResistance 

 
5.5.1      Two auxiliary earth electrodes, besides the test electrode, are placed at suitable distance 

fromthe test electrode „A‟ to be tested and an auxiliary current electrode „C‟, and the 

potentialdifference between the electrode „A‟ and auxiliary potential „B‟ is measured. The 

resistanceofthetestelectrode„A‟isthengiven by 

 

R=(V/I) 

 
WhereR= Resistanceofthetest electrode inohm. 

V = Reading of the voltmeter in 

volts.I= Readingof theammeterin 

amps. 
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ReferClause 5.5.1 
 

 

~ 

 

(A) 
  

Supply ICurrentPassedbetween A&C  

  (V)   

  VoltagebetweenA   

  andB   

  
A 

 
B 

  
C 

 
Earthelectrode Auxiliaryearth 

 
Auxiliaryearth 

 
tobetested 

electrode  electrode  

 

 

 

5.5.2i) Straycurrentsflowinginthe soil mayproduceseriouserrorsinthemeasurement of 
 earthresistance.Toeliminatethis,handdrivengeneratorisused. 

 
If the frequency of the supply of hand driven generator coincides with the 

frequencyofstraycurrent,therewillbewanderingofinstrumentpointer.Anincreaseordecre

aseofgeneratorspeedwillcausethistodisappear. 

 
5.5.3      At thetime of test,thetestelectrodeshall beseparatedfromthe earthingsystem. 

 
5.5.4      The auxiliary electrodes shall be of 13mm diameter mild steel rod driven upto 1m into 

theground. 

 
5.5.5       All the three electrodes shall be so placed that they are independent of the resistance area 

ofeach other. If the test electrode is in the form of a rod, pipe or plate, the auxiliary 

currentelectrode„C‟shallbeplacedatleast30mawayfromit,andtheauxiliarypotentialelectrode 

„B‟shallbeplacedmid-waybetweenthem. 

 
5.5.6       Unless three consecutive readings of test electrode resistance agree, the test shall be 

repeatedby increasing the distance between electrodes A and C up to 50m, and each time 

placing theelectrodeB midwaybetween them. 

 
5.5.7        On these principles, “Megger Earth Tester”, containing a direct reading ohm-meter, a 

handdrivengeneratorandauxiliaryelectrodesaremanufacturedfordirectreadingofearthresistanceo

felectrodes. 



89  

Appendix 

A(Clause 

2.1.1)Termin

ology 

 

This appendix indicates some of he commonly used and important terms, relevant for the internal 
EIworks.Forcomplete listofterms, relevantESS maybereferredto. 

 
Exposed conductive part-A conductive part of electrical equivalent, which can be touched 

andwhichis notnormallylive,butwhich maybe become theearthpotential. 

 
Extraneous conductive part-A conductive part not forming part of the electrical installation 

andliabletointroduce apotential,generallythe earth potential. 

 
Direct Contact – Contact of persons or livestock with live parts which may result in 

electricalshock. 

 
IndirectContact–Contactofpersonsorlivestockwithexposedconductivepartsmadelivebyafault and 

which mayresultin electric shock. 

 
Live Part – A conductor or conductive part intended to be energized in normal use, including 

aneutralconductor but, byconvention,nota PENconductor. 

 
Touch Voltage – the potential difference between a grounded metallic structure and a point on 

theearth surface separated by a distance equal to the normal maximum horizontal reach 

ofapproximately1 meter. 

 
Danger – Danger to health or danger to life or limb from shock, burn or injury from 

mechanicalmovement to persons (and livestock where present), or from fire attendant upon 

the use ofelectricalenergy. 

 
Earth–Theconductivemass oftheearth,whoseelectricpotentialat anypointisconventionallytakenas 

zero. 

 
Earth electrode – A conductor or group of conductors in intimate contact with and providing 

anelectricalconnectionto earth. 

 
Earth fall loop impedance – The impedance of the earth fault current loop (phase to earth 

loop),startingand endingatthepointof earthfault. 

 
Earth leakage current – A current which flows to earth, or to extraneous conductive parts, in 

acircuit whichis electricallysound. 

 
Earth conductor - A protective conductor connecting the main earth terminal (or 

equipotentialbonding conductor of an installation when there is no earth bus) to an earth 

electrode or to theothermeans ofearthing. 

 
Equipotential bonding – Electrical connections putting various exposed conductive parts 

andextraneousconductive partsatasubstantiallyequalpotential. 
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Note: In a building installation, equipotential bonding conductors shall interconnect the 
followingconductiveparts: 

Protectiveconductors 

Earthcontinuityconductor,and 

Risersofair-conditioningsystemsandheatingsystem(ifany). 

 
Main earthing terminal – The terminal or bar which is the equipotential bonding conductor 

ofprotectiveconductors,andconductorsforfunctionalearthing,ifany,tothemeansofearthing. 

 
 

Protective conductor – A conductor used for some measures of protection against shock, 
andintendedfor connectingtogether anyofthefollowingparts: 

Exposed conductive 

parts,Extraneous conductive 

parts,Themainearthingterminal,

and 

Theearthedpointofthesource,oranartificial neutral 

 
Residual current – The algebraic sum of the instantaneous values of current flowing 
throughalltheliveconductors of acircuitat a pointofthe electricalinstallation. 

 
Residual current device (RCD) – A mechanical switching device, or an association of 

devicesintended to cause the opening of the contacts when the residual current attains a given 

valueunderthespecified conditions. 

 
Residual operating current – Residual current which causes the residual current device 
tooperateunder specified conditions. 

 
Simultaneously accessible parts – Conductors or conductive parts which can be 

touchedsimultaneouslybya personor, where applicablebylive-stock. 

Note – In the context of protection against direct contact, a liver part may be accessible 

with:Anotherliverpart,or 

An exposed conductive part, 

orAn extraneous conductive part, 

orAprotective conductor. 

 
Switch linked – A switch, the contacts of which are so arranged as to make or break all 
thepolessimultaneously, orina definitesequence. 

 
Switchboard–Anassemblyofswitchgearwithorwithoutinstruments,butthetermdoesnotapplyto 
agroup oflocalswitchesin afinalcircuit. 

 
Note:Thisisasper ISS.IntheseSpecifications,thistermisusedforthemountingframeinparticular. 

Withthemountings,itistermedasaswitchboardpanel. 

 
Switchgear–
Anassemblyofmainandauxiliaryswitchingapparatusforoperation,regulation,protectionorother
controlof electricalinstallations. 

 
Note: For more comprehensive definitions of the terms in 2.103 to 2.106, see IS:1885 (Part 17)-

1987. 
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Appendix 

B(Clause2.30&11) 
 

FormofCompletionCertificate 

 
I/We certify that the installation detailed below has been in by me/us and tested and that to the best 
ofmy/ourknowledge beliefitcomplies with IndianElectricityRules,1956, 

 
Electricalinstallationat  

 

Voltageandsystemofsupply  
 

Particularsofwork: 

 
InternalElectricalInstallation 

 

 

 
Light 

pointFan 

pointPlugp

oint 

3pin5 Amp. 

3pin15Amp. 

 
b) Others 

 
a)Motors:

 

(i)(

ii)(i

ii) 

 

Otherplants: 

No. Total Load Typeorsystemof 

wiring 

 

If the work involves installation of over head line and/or underground 

cable(i)Type&description ofoverhead line 

Total lengthandno.ofspans 

 
No. of street lights and its 

direction.(i)Totallengthof 

undergroundcableanditssize. 

(ii) No.ofjoints : End 

joint:Teej

oint: 

St. 
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throughjoi

nt : 
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Earthing 

Description of earthing 

electrodeNo.of earth electrodes 

Sizeof mainearthlead 

 
Testresults: 

 
Insulationresistance 

 
i) Insulationresistanceof thewhole Meg 

ohmssystemof conductorsto earth 

 

Insulationbetweenthe phaseconductorand neutral 

 
BetweenPhaseRand neutral Megohms 

 

BetweenPhaseYand neutral Megohms 

 
BetweenPhaseBand neutral Megohms 

 
Insulation resistance between the phase conductors in case of poly-phase 

supply.BetweenPhaseRand Phase Y 

Megohms 

 
BetweenPhaseYand Phase B Megohms 

 

BetweenPhaseBand Phase R Meg 

ohmsPolaritytest 

Polarity of non-linked single pole branch 

switchesEarthcontinuitytest 

Maximum resistance between any point in the earth continuity conductor 

includingmetal conduitsandmainearthinglead Ohms 

 
Earth electrode 

resistanceResistanceofeachearthel
ectrode 

 
………………………………….Ohms 

 
………………………………….Ohms 

 
………………………………….Ohms 

 

………………………………….Ohms 
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Lightningprotectivesystem 

Resistanceofthewholeoflightningprotectivesystemtoearthbeforeanybondingisaffected
withearthelectrodeandmetalin/onthestructure .................................... Ohms 

 

 

 

 

 

 

 

Signatureandname of Signature and Name of 

theEngineer-in-charge(Elec)  Contractor 
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CHAPTER 

6CABLEWOR

K 

 

6.1   Scope: 

 
6.1.1     This Specification covers the requirements for the selection and installation of Power 

Cablesforlow, mediumand high voltageapplications. 

 
6.2  TypesofCables: 

 
6.2.1     The cables for applications for low and medium voltage supply shall be PVC insulated 

andPVCsheathed conformingto I.S. 1554 Part-I-1964. 

 
6.2.2   The cables for applications above 1.1 KV but up to and including11 KV supply shall beeither 

PVCsheathed, conformingtoI.S. 1554Part-II-1970. 

 
6.2.2    The cables for applications above 11 KV but up to and inclusive of 33 KV supply shall 

bepaperinsulated lead sheathed conformingto I.S. 692-1965. 

 
6.2.3     Thecablesshallhavesolid/strandedaluminumconductors. 

 
6.2.4    Where paper insulated cables are used, in predominantly vertical situation, these shall be ofnon-

drainingtype. 

 
6.3       ArmouringandServing: 

 

6.3.1  Short runs of cables laid in pipes, closed masonry trenches and similar 

protected/securedenclosures need not be armoured. PVC cables, when armoured, shall have 

galvanised steelwires (flat or round) for armouring. Paper insulated cables shall have for 

armouring, doublelayer of steel tape for normal applications. Steel wire armouring is preferred. 

Where the 

cableisliabletotensilestressesinapplicationsuchasverticalruns,suspendedonbracketsorlaidinsoilth

atis likelyto subside. 

 
6.3.2    Serving over armouring in paper insulated cable shall consist of a complete layer or layers 

ofsuitablecompoundedhessian materials. 

 
6.4       SelectionofCables: 

 
6.4.1   Cablesizesshallbeselectedconsideringthecurrentcarryingcapacity,voltagedrop,maximum short 

circuit duty and the period of short circuit to meet the present and futureanticipatedloads. 

 
6.4.2   Medium voltage distributions shall be designed such that the voltage available at final 

outletsaregenerallywithinthelimitsrecommended byI.S.732-1963. 

 
6.4.3    Guidance for the selection of cables shall be derived from the relevant Indian Standards 

suchasI.S. 3961 (Part I)– 1967,I.S. 3961 (Part II)– 1967,I.S. 5819-1970,I.S.1255-1967 etc. 
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6.4.4     Whiledeciding cablesizes,thederating factorsfor typeanddepthoflaying,grouping,ambient 
temperature,ground temperature,andsoil resistivityshall beconsidered. 

 
6.5       Storageandhandling: 

 

6.5.1    Cable drums shall be stored on a well drained, hard surface, preferably of concrete, so that 

thedrumsdo notsinkinthe ground causingrotand damage to thecable drums. 

 
6.5.2    Itshouldbeensuredthatbothendsofthecableareproperlysealedtopreventingress/absorptionof 

moisture bytheinsulation. 

 
6.5.3    Protection from rain and sun is preferable. Sufficient ventilation between cable drums, shouldbe 

ensuredduringstorage. 

 
6.5.4     Thedrums shallalwaysberestedon theflanges andnotontheflatsides. 

 
6.5.5    When cable drums have to be moved over shot distances they should be rolled in the 

directionofthe arrow, marked on thedrum. 

 
6.5.6     The cables shall not be bent sharp to a small radius. The minimum safe bending radius for 

alltype of PVC cables shall be taken as 12 times the overall diameter of the cable. The 

minimumsafe bending radius for paper insulated cables shall be as given in Table I, at the end 

of thischapter. Wherever practicable, larger radius should be adopted. At joints and 

terminations, thebending radius of individual cores of a multi core cable shall not be less than 

15 times itsoveralldiameter. 

 
6.5.7   

Cablewithkinksandstraightenedkinksorwithsimilarapparentdefectslikedefectivearmoringetc.shal
lnotbe installed. 

 
6.6       Installation: 

 
6.6.1   General: The cable installation including necessary joints shall be carried out in accordancewith 

the specifications given herein. For details not covered in these specifications, I.S. 1255-

1967shallbefollowed. 

 
6.6.2      Route: - 

 
6.6.2.1 Before the cable laying work is undertaken, the route of the cable shall be decided by 

theEngineer-in-Charge. 

 
6.6.2.2 While shortest practicable route should be preferred, cable runs shall generally follow 

fixeddevelopments such as roads, foot-paths etc. with proper offsets so that future 

maintenance,identification etc. are rendered easy. Cross country run to shorten the route length 

is notdesirable as it would be beset with route identification and maintenance problems, 

besidesposingdifficultiesduringlaterdevelopmentof openareas etc. 

 
6.6.2.3 While selecting cable routes, corrosive soils, ground surroundingsewage effluent etc. shallbe 

avoided; where this is not feasible, special precautions as decided by the Engineer-in-

Charge,particularlyfor HVcable installations, shallbetaken. 

 
6.6.2.4 As far as possible, the alignment of the cable route shall be decided taking into considerationthe 

present and future requirements of other agencies and utility services affected by it, 

theexistenceof anycablein the vicinityas maybe indicated bycable 
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markers or cable schedules or drawings maintained for that area, possibilities of widening 

ofroads/lanes, storm water drains etc. Cable routes shall be planned away from the drains 

andnear the property especially in the case of MV/LV cables, subject to any special 

localrequirementsthatmayhaveto benecessarilycompliedwith. 

 
6.6.2.5 Whenevercablesarelaidalongwelldemarcatedorestablishedroads,theLV/MVcablesshall 

belaidfarther fromthe kerb linethan HVcables. 

 
6.6.2.6 Cables of different voltages and also power and control cables should be kept in 

differenttrenches with adequate separation. Where available space is restricted, LV/MV cables 

shallbelaid above HV cables. 

Where cables cross one another, the cable of higher voltage shall be laid at a lower level 
thanthecable oflower voltage. 

 

 
 

6.6.3     WayLeave:- 

 
6.6.3.1  

Itmaybenecessarytoobtainwayleaveforthecableroutefromtheappropriateauthoritiessomeofwho
mare listed below:- 

Drainage, Public Health and Water 

Works.TelephonesandTelegraphs. 

GasWorks. 

Railways. 

Director General of Civil 

Aviation.Otherundertakings. 

Ownersofproperties. 

 
Where necessary, joint inspection with representatives of other authorities may be arranged 

sothat mutual interests are safeguarded. In case of private property, Section 12/51 of the 

IndianElectricityActshallbecomplied with. 

 
6.6.4       Proximitytocommunicationcables: 

 
6.6.4.1  Power and communication cables shall as far as possible cross at right angles. Where 

powercables are laid in proximity to communication cables the horizontal and vertical 

clearancesshall notnormallybe lessthan 60 cms. 

 
6.6.5   Railwaycrossing: 

 
6.6.5.1When the cable is laid under the Railway tracks, the cables shall be laid in spun 

reinforcedconcrete or cast iron or steel pipes at such depthsas may be specified by the 

RailwayAuthorities but not less than 1m measured from the bottom of sleepers to the top of 

the pipe.Inside railway station limits, pipes shall be laid upto the point of the railway 

boundary or to apoint to be decided by the Railway Authorities. Outside Railway station 

limits, pipes shall belaidupto a minimumdistance of3mfromthe centerofthenearesttrackon 

eitherside. 

 
6.6.6    Layingmethods: 

 
6.6.6.1Cables shall be laid direct in ground, in pipes/closed ducts, in openducts or on 

surfacedependingon environmentalconditions. 
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6.6.6.2  During the preliminary stage of laying the cable, consideration should be given to 

properlocation of the joint position so that when the cable is actually laid the joints are made 

in themost suitable places. As far as possible water-logged locations, carriage ways, 

pavements,proximity to telephone cables, gas or water mains, inaccessible places, ducts, 

pipes, racks etc.shallbeavoidedforjointposition. 

 
6.6.7       Layingdirectinground: 

 
6.6.7.1     General: This method shall be adopted where the cable route is through open country, 

alongroads/lanesetc.andwherenofrequentexcavationsareencounteredandwherere-

excavationiseasilypossible withoutaffectingotherservices. 

 
6.6.7.2     Trenching: 

Width of trench: The width of trench shall first be determined on the following 
basis(Referfigure 1). 

 
Theminimumwidthoftrench forlayingsinglecableshallbe35cm. 

 
Where more than one cable is to be laid in the same trench inhorizontal formation,the 

width of trench shall be increased such that the inter-axial spacing between 

thecables,exceptwhereotherwise specifiedshallbeatleast 20 cm. 

 
There shall be a clearance of at least 15 cm. between axis of the end cables and 
thesides ofthetrench. 

 
Depth of Trench: The depth of trench shall be determined on the following basis 
(Referfigure-1). 

 
Wherecablesarelaidinsingletierformation,thetotaldepthoftrenchshall notbelessthan 
75cm. for cablesupto1.1 KVand1.20 mforcablesabove 1.1KV. 

 
When more than one tier of cables is unavoidable and vertical formation of laying 

isadopted,depthoftrenchinb(i) above shalltier tobeformed. 

 
Excavationoftrenches: 

 
The trenches shall be excavated in reasonably straight lines. Wherever there is 

achangeindirection,suitablecurvatureshallbeprovidedcomplyingwiththerequirementso

fclause 1.5.12. 

 
Wheregradientsandchangesindepthareunavoidable,theseshall begradual. 

 
Excavation should be done by any suitable means - manual or mechanical. 

Theexcavated soil shall be stacked firmly by the side of the trench such that it may 

notfall backintothetrench. 

 
Adequate precautions should be taken not to damage any existing cable(s), pipes 

ofother such installations in the proposed route during excavation. Wherever 

bricks,tiles or protective covers or bare cables are encountered, further excavation 

shall notbecarried outwithoutthe approvalofthe Engineer-in-Charge. 
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Existingpropertyexposedduringtrenchingshallbetemporarilysupportedorpropped 

adequately as directed by the Engineer-in-Charge. The trenching in suchcases shall 

be done in short lengths, necessary pipes laid for passing cables thereinandthe trench 

refilledin accordance withclause1.6.7.4. 

 
If there is any danger of a trench collapsing or endangering adjacent structures, 

thesides should be well shored up with timbering and/or sheeting as the 

excavationproceeds. Where necessary, these may even be left in places when back 

filling thetrench. 

 
Excavation through lawns shall be done in consultation with the staff of 
thedepartment/owner concerned. 

 
The bottom of the trench shall be level and free from stone, brick bats etc. The 

trenchshall then be provided with a layer of clean, dry sand cushion of not less than 8 

cm indepth. 

 
6.6.7.3      Layingofcableintrench:- 

At the time of issue of cable for laying, the cores shall be tested for continuity 
andinsulationresistance(Referclause 1.8). 

 
The cable drum shall be properly mounted on jacks or on a cable wheel, at a 

suitablelocation, making sure that the spindle, jack etc. are strong enough to carry the 

weight ofthe drum without failure and that the spindle is horizontal in the bearings so as 

to preventthedrumcreepingto one side while rotating. 

 
The cable shall be pulled over rollers in the trench steadily and uniformly without 

jerksand strains. The entire cable length shall as far as possible be paved off in one 

stretch.However,wherethis isnotpossible theremainderofthecable mayberemoved by 

„Flaking‟i.e.bymakingonelongloopinthereversedirection. 

 
i) After the cable has been uncoiled and laid into the trench over the rollers, the 

cableshall be lifted slightly over the rollers beginning from one end by helpers 

standingabout 10 m apart and drawn straight. The cable should then be taken off the 

rollers byadditionalhelpersliftingthecable andthenlaidinareasonablystraightline. 

 
For short runs and sizes upto 50 sq. mm of cables upto 1.1 KV grade, any 

othersuitable method of direct handling and laying can be adopted with the prior 

approvalofthe Engineer-in-Charge. 

 
When the cable has been properly straightened, the cores are tested for continuity 

andinsulation resistance (Refer Clause 1.8) and the cable is then measured. The ends of 

alllead sheathed cables shall be sealed with solder immediately. In case of PVC 

cables,suitablemoisturesealtapeshallbeusedfor thispurpose. 

 
i) Cable laid in trenches in a single tier formation shall have a covering of clean, 

drysand of not less than 17 cms. above the base cushion of sand before the 

protectivecoverislaid. 

 
ii) In the case of vertical multi-tier formation after the first cable has been laid, a 

sandcushion of 30 cms. shall be provided over the initial bed before the second tier is 

laid.Ifadditionaltiersare formed,eachofthesubsequenttiers alsoshallhave asand 
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cushion of 30 cms. as stated above. The top most cable shall have a final 
sandcoveringnotless than17cms. beforethe protective coverislaid. 

 
At the time of original installation, approximately 3m of surplus cable shall be left 

oneachendofthecableandoneachsideofundergroundjoints(Straightthrough/Tee/Termination

) and at entries and places as may be decided by the Engineer-inCharge. The surplus cable 

shall be left in the form of a loop. Where there are long runs ofcable length, loose cable 

may be left at suitable intervals as specified by the Engineer-in-Charge. 

 
A final protection to cables shall be laid in accordance with Clause 1.6.7.3(i) 

toprovide warning to future excavators of the presence of the cable and also to protect 

thecableagainstaccidentalmechanical damage bypick-axeblows etc. 

 
Unless otherwise specified, the cables shall be protected by second class bricks of not 

lessthan 20 cm X 10cm X 10cm (nominal size) as per Building Specification or 

protectioncovers placed on top of the sand, (bricks to be laid breadth wise) for the full 

length of thecable to the satisfaction of the Engineer-in-Charge. Where more than one 

cable is to belaid in the same trench, this protective covering shall cover all the cables and 

project atleast 5cm. overthe sidesofthe end cables. 

 
6.6.7.4     Backfilling: 

 
The trenches shall be then back-filled with excavated earth free from stones or 

othersharp-edged debris and shall be rammed and watered, if necessary, in successive 

layersnotexceeding30cm.Unlessotherwisespecified,acrownofearthnotlessthan50mm.in the 

center and tapering towards thesides of the trench shall be left to allow forsubsidence. 

The crown of earth however should not exceed 10 cms. so as not to be 

ahazardtovehiculartraffic.Thetemporaryre-instatementsofroadwaysshouldbeinspected at 

regular intervals, particularly during the wet weather, and any settlementshould be made 

good by further filling as may be required. After the subsidence hasceased, trenches cut 

through roadways of other paved areas shall be restored to the samedensity and material 

as the surrounding area and repaved in accordance with the 

relevantBuildingSpecifications tothe satisfactionof theEngineer-in-Charge. 

 
Where road berms or lawns have been cut or kerb stones displaced, the same shall 

berepaired and made good except turfing/asphalting to the satisfaction of the Engineer-in-

Chargeand allsurplus earthof rockremoved toplacesas specified. 

 
6.6.7.5     RouteMarkers: 

 
Routemarkersshallbeprovidedstraightrunsofthecablesatlocationsapprovedbythe 

Engineer-in-Charge and generally atintervals not exceeding 100 m. Markers shallalso be 

provided to identify change in the direction of the cable route and also for locationof 

everyundergroundjoint. 

 
Route markers shall be made out of 100 mm x 100mm x 5 mm G.I./Aluminium 

plate,welded of bolted on to 35 mm x 35 mm x 6 mm angle iron 60 cm. long. Such 

platemarkersshallbe mounted parallelto and0.5 mor so awayfromthe edge ofthetrench. 

Alternatively cement concrete 1: 2: 4 (1 cement: 2 coarse sand: 4 graded stone 

aggregateof 20 mm. normal size) marker 60 cm. x 60 cm. x 10 cm. in size as shown in 

Figure 2shall belaidflat and centeredover thecable.Theconcretemakersunless otherwise 
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instructed by the Engineer-in-Charge, shall project over the surrounding surface so as 
tomakethe cableroute easilyidentifiable. 

 
Theword„cable‟andotherdetailssuchasvoltagegrading,sizeetc.asfurnishedbytheEngin

eer-in-Charge shallbe inscribed onthe marker. 

 
6.6.7.6     Singlecorecables: 

Three single core cables forming one three phase circuit shall normally be laid in close 

trefoilformation and shall be bound together at intervals of approximately 1m. The relative 

positionof the three cables shall be changed at each joint, complete transposition being 

affected inevery three consecutive cable lengths. The joints shall be clearly marked in an 

approvedmanner to indicate the circuit and phases. The arrangement for laying a number of 

parallelcablesshallbeas detailedin clause 9.4 of L.S.1255-1967. 

 
6.6.8       Layinginpipes/closedducts: 

 
6.6.8.1    In locations such as road crossing, entry to buildings, on poles, in paved areas etc. cables 

shallbe laidin pipesorclosed ducts. 

 
6.6.8.2    Stone were pipes, G.I., C.I. or spun reinforced concrete pipes shall be used for such 

purposes.In the case of new construction, pipes as required shall be laid along with the Civil 

works andjointed according to the Building Specification or instructions of the Engineer-in-

Charge asthe case may be. The size of the pipe shall be decided by the Engineer-in-Charge 

and shall notbe less than 10 cm. in diameter for a single cable and not less than 15 cm. for 

more than onecable. These pipes shall be laid directly in ground without any special bed 

except for SW pipewhich shall be laid over 10 cm. thick cement concrete 1:5:10 (1 cement: 5 

coarse sand: 10graded stoneaggregateof 40 mm. nominalsize)bed. No sand cushioning or 

tilesneed beused in such situations. Unless otherwise specified, the top surface of pipes shall 

be at aminimumdepth of 1m. fromtheground levelwhen laidunderroads, pavementsetc. 

When steel pipes are employed for protection of single core cables feeding A.C. load, the 

pipeshouldbelargeenoughtocontainbothcablesinthecaseofsingle-phasesystemandallcablesin 

the case of poly-phasesystem. 

 
6.6.8.3    The pipes on road crossings shall preferably be on the skew to reduce the angle of bend as 

thecableentersandleavesthecrossing.Thisisparticularlyimportant forhighvoltagecables. 

 
 

6.6.8.4    Manholes of adequate size as decided by the Engineer-in-Charge shall be provided to 

facilitatefeeding/drawing in of cables and to provide working space for persons. They shall be 

coveredbysuitable manhole coverswithframeofproper design. 

 
6.6.8.5    Pipes shall be continuous and clear of debris or concrete before cable is drawn. Sharp edges 

atendsshallbesmoothenedto preventinjurytocableinsulation orsheathing. 

 
6.6.8.6    Pipes for cable entries to the building shall slope downwards from the building and 

suitablysealed to prevent entry of water inside the building. Further the mouth of the pipes at 

thebuildingendshallbe suitablysealed toavoid entryofwater. 

 
6.6.8.7    All chases and passagesnecessary for the laying ofservice cable connections to buildingsshall 

be cut as required and made good to the original finish and to the satisfaction of theEngineer-

in-Charge. 
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6.6.8.8    
Cablegrips/drawwiresandwinchesetc.maybeemployedfordrawingcablesthroughpipes/closeddu
ctsetc. 

 
6.6.9         Layingin open ducts: 

 
6.6.9.1  Open ducts with suitable removable covers shall be preferred in sub-stations, switch 

rooms,plant rooms, workshopsetc. 

 
6.6.9.2   The cable ducts should be of suitable dimensions so that the cables can be conveniently laid. 

Ifnecessary, cables may be fixed with clamps on the walls of the duct or taken in troughs 

induct.The ductshould becoveredwith removable slabsor chequered plates. 

 
6.6.9.3   Ducts may be filled with dry sand after the cable is laid and covered as above or finished 

withcement plasterspeciallyinhigh voltage applications. 

 
6.6.9.4 Splicesorjointsofanytypeshall not bepermittedinsidetheducts. 

 
6.6.9.5  As far as possible laying of cables with different voltage ratings in the same duct shall 

beavoided. 

 
6.6.9.6  Where considered necessary, hooks or racks shall be provided for supporting the cables 

inmasonry/concrete cable ducts, cable troughs.Otherwisecablesshallbe laiddirectin thetrench 

or trough etc. While deciding the layout of cables in such ducts, care should beexercisedto 

ensurethatunnecessarycrossingof cablesis avoided. 

 

6.6.10   Layingon surface: 

 
6.6.10.1  

Thismethodmaybeadoptedinplacelikeswitchingstations,factories,tunnels,risingmaininbuildings

throughspecialracewaysetc.ThematerialsusedshallbeasapprovedbyEngineer-in-Charge. 

 
6.6.10.2  The cables may be laid in troughs of brackets at regular intervals or directly cleared 

towall/ceiling. When laid over bracket supports, the cable shall be clamped to prevent 

unduesag. 

 
6.6.10.3 Cable clamps shall be made from materials such as mild steel, porcelain, wood, aluminumetc. 

In case of single core cables, the clamps shall be of non-magnetic material. A suitablenon-

corrosive packing shall be used for clamping unarmored cables to prevent damage to 

thecablesheath. 

 

6.6.11     Cableidentificationtags: - 

Wherevermorethan one cable is laid/run sideby side,markertagsasapproved, 

inscribedwithcableidentificationdetailsshallbepermanentlyattachedtoallthecablesinthemanhole

s/pull pits/joint pits/entry points in buildings/open ducts etc. These shall also 

beattachedtovariouscableslaiddirectingroundatsuitableintervalsasdecidedbytheEngineer-in-

Chargebeforethetrenches are filledup. 
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6.7    Jointing: 

 

6.7.1         Jointingworkshall becarriedoutonlybyalicensed/experiencedcablejointer. 

 
6.7.2     At the preliminary stages of laying a cable, a proper jointing position should be selected 

inaccordancewith clause 1.6.6.2. 

 
6.7.3         Sufficientsurpluscableshall beleft oneachsideofjointsasmentionedinclause1.6.7.3.(g). 

 
6.7.4     Joints shall be staggered by 2 to 3m when two or more cables are laid together in the 

sametrench. 

 
6.7.5         A caution board indicating “CAUTION CABLE JOINTING WORKIN PROGRESS” 

shallbedisplayed to warn the publicandtrafficwhen necessary. 

 
6.7.6       Jointing pits shall be of sufficient dimensions as to allow easy and comfortable working. 

Thesides of the pit shall be well protected from loose earth falling into it. It shall also be 

coveredby a tarpaulin to prevent dust and other foreign matter being blown on the exposed 

joint andjointingmaterials. 

 
6.7.7       Sufficient ventilation shall be provided during jointing operation in order to disperse 

fumesgivenoutbyfluxing. 

 
6.7.8     Joiningmaterialsandaccessorieslikeconductorferrules,solder,flux,insulatingandprotective tapes, 

filling compound, jointing boxes etc. of right quality and correct sizes,conforming to relevant 

Indian Standards, wherever they exist, shall be used. The design of thejoint box and the 

composition of the filling compound shall be such as to provide an effectivesealing against 

entry of moisture in addition to affording proper electrical characteristic tojoints. Where 

special type of splicing connector kits or epoxy resin spliced joints is 

specified,materialsapprovedforsuchapplicationshallbeusedandinstructionsofthemanufacturer/s

upplierofsuch materialsshallbe strictlyfollowed. 

 
6.7.9         Insulation resistance of cables to be jointed shall be measured with 500 Vmeggerupto 1.1KV 

grade and with 2,500/5,000 V megger for cables of higher voltage. Unless the 

insulationresistancevaluesare satisfactory,jointingshallnotbedone. 

 
6.7.10         Before jointing is commenced all safety precautions like isolation, discharging, earthling 

etc.shall be taken to ensure that the cable would not be inadvertently charged from live 

supply.Metallic armor and external metallic bonding shall be connected to earth. Where 

“permit towork” system is in vogue, safety procedures prescribed shall be complied with [see 

clauses 22and23ofAppendixCofGeneral SpecificationsforElectricalWorks(Part I-

Internal)1972]. 

 
 

6.7.11         Coresofthecablesmust beproperlyidentifiedbeforejointing. 

 
6.7.12    Whenever aluminum conductor is exposed to outside atmosphere, a highly tenacious oxidefilm 

is formed which makes the soldering of aluminum conductor difficult. This oxide 

filmshouldberemoved usingappropriatetype offlux. 

 
6.7.13       Theclampsforthearmorshall be cleanandtight. 



104  

6.7.14       Whereacableistobejointedwiththeexistingcable,thesequenceshouldbesoarrangedastoavoid 
crossingofcoreswhilejointing. 

 
6.7.15       Jointingprocedure:- 

6.7.15.1   While itwould bebesttofollow strictly the instructions for jointing furnishedby 

themanufacturers/suppliers of cable and joint boxes, a brief on the jointing procedures for 

Paperinsulatedand PVCcableisgiven for generalguidanceinAppendix C. 

 
6.7.15.2All indoor and outdoor jointing of paper insulated cable shall be done in accordance with 

theprovisionsof Section 11 ofI.S. 1255-1967. 

 
6.7.15.3  All outdoor jointing of PVC cables shall be done using best quality of compound and 

jointingmaterials. For indoor termination of PVC cables, joints with compression type glands 

shall bepreferred. 

 
6.8                Testing: 

6.8.1     All cables before laying shall be tested with a 500 V megger for 1.1 KV grade or with 

a2,500/5000 V megger for cables of higher voltages. The cable cores shall be tested 

forcontinuity,absenceofcrossphasing,insulationresistancetoearth/sheath/armorandinsulationres

istance between conductors. 

 
6.8.2     All cables shall be subjected to above mentioned tests during laying, before covering 

thecablesbyprotectivecoversandbackfillingand alsobeforethejointingoperations. 

 
6.8.3     After laying and jointing the cable shall be subjected to a 15 minutes pressure test. The 

testpressure shall be as given in Table II at the end of this chapter. D. C. pressure testing 

maynormallybe preferred to A.Cpressuretesting. 

 
6.8.4     In the absence of facilities for pressure testing in accordance with clause 1.8.3., it is 

sufficienttotestforoneminutewith1,000Vmeggerforcablesof1.1KVgradeandwith2,500/5,000V 

meggerfortablesof highervoltages. 

 
6.9        Completionplanandcompletioncertificate: 

 
6.9.1     The work shall be carried out in accordance with the drawings enclosed with the tender 

andalsoinaccordancewiththemodificationstheretofromtimetotimeapprovedbytheEngineer-in-

Charge. 

 
6.9.2.    For all works completion certificate, after completion of work, as given in Appendix C shallbe 

submitted to the Engineer-in-Charge. Completion plan drawn to a suitable scale in tracingcloth 

with ink indicating the following alongwith three blue print copies of the same shall 

alsobesubmitted. 

Layout ofcablework. 

Length,size,typeand gradeof cables. 

Method of laying i.e. direct in ground, in pipes 

etc.Locationofeachjointwithjointingmethodfollowed. 

Routemarkerandjointmarker withrespecttopermanent 

landmarksavailableatsite.Nameofwork,job No.,acceptedtender reference,dateof 

completion. 

 
6.10TelephoneCables: 

Telephonecablesarepolytheneinsulatedofdifferentno.ofpairs,size0.50mm.shouldbelaidinunderg

roundmaintainingsafedistancefrompowercables.Theprotectionofcableswillbe same as above-

mentionedpowercables. 
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APPENDIX– C 

 

COMPLETIONCERTIFICATE 

 
(Ref.Clauses1.9.2.and2.11.2) 

 
 

I / We certify that the installation detailed below has been installed by me / us and tested and that 
tothebestof my/ our knowledgeandbelief, it complieswith IndianElectricityRules 1956. 

 

 
 

ElectricalInstallationat………………………………………………………………. 

 
Voltageandsystemofsupply………………………………………………………… 

 
Testresultsintheprescribedproformaenclosed ................................................................. Yes/No. 

 

 

 

 

 

Signatureof Supervisor SignatureofContractor 

 

 

 

 

NameandAddress Name andAddress 
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PROFORMA–A: CABLELAYING(HTand MV/LTto be shownseparately) 

 

DATEOFTEST…………… 

Voltageof Megger used… ............. V 

 

No. From To Size in Voltag Total ResultofMeggertesting:insulationresistancein 

Sq. e length   megaohms   

mm. gradin  Atthetime ofissue During layingand 
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SignatureofSupervisor SignatureofContractor 
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PROFORMA–BCABLEJOINTING:(HTandMV/LTto be shownseparately) 

 

DATEOFTest……………….. 
 

1 2 3 

Number of the 

jointLocation 

Type of 

jointCompound 

used.Sizeof 

cable I 

II 
 

Voltage grading 

Iofcables 
 

II 

 
Voltageofmegger used 

InsulationResistancebeforejoining. 
Cable I a) Between R&Y 

  Y&B 
  B&R 
 b)Between R&Y 
  Y&N 
  B&N 
 c) Between R&E 
  Y&E 
  B&E 
  N&E 

Cable II a) Between R&Y 
  Y&B 
  B&R 
 b)Between R&N 
  Y&N 
  B&N 
 c) Between R&E 
  Y&E 
  B&E 

N & 

EInsulationResistanceofJointedcable. 

a) Between R &Y 

Y & 

BB&

R 

b) Between R &N 
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NB&

N 

c) Between R & E 

Y & 

EB & 

EN&

E 
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Signatureof Supervisor SignatureofContractor 
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PROFORMA–C:OVERHEADLINES (HTandMV/LTto be shown separately) 
 

DATEOFTEST………………. 

Voltage and System of 

Supply:AC/DC 

No. of 

phasesVolts. 

 

Total route 

lengthNo.of 

spans. 

Span 

length:Ma

ximumMi

nimum 

 

Configuration of conductors – Vertical / 

Horizontal.Typeofconductors used. 

Minimumsizeofconductor. 

 

No. of tensioned joints in 

conductor.Whetherstreetlightingpro

vided. 

TypeandNo.ofstreet 

lightingfittings.Sizeofcontinuousearth 

wire. 

Type and size of Guard 

wire.Certificates:Itiscertifiedtha

t – 

Clearancesabovegroundofthelowestconductorareinaccordancewithrule77ofI.E.Rules. 

 
Thehorizontal andverticalclearanceofoverheadlinesareinaccordancewithRules79and80 of 
I.E. Rules. 

 
Adequateguardingarrangementhasbeenprovidedbetweensystemofdifferentvoltageerected
on the same support. 

 
Guardinghasbeen 
providedincaseofcrossingoftwosystemsofoverheadlinesinaccordancewith Rule 87ofI.E. 
Rules. 
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Themetal 
supportandmetallicfittingsattachedtheretohavebeenpermanentlyandefficientlyearthed 
asrequired underRule 90 of I.E.Rules. 

 
Thestaywire hasbeen bondedwithcontinuousearthwire.(cl.2.5.11.2) 

 
AllthesupportscarryingHV lineshavebeenprovidedwithanti-climbingdevice. 



 

14.Result ofinsulation resistancetest- Circuit Circuit 

I II 

ȀĀ ȀȀᜀĀ ᜀ Ā  ᜀ

 Āᜀateoftest. 

 
ȀĀ ȀȀᜀĀ ᜀ Ā  ᜀ

 Āᜀoltageofmeggerused. 

 

c) Betweenphase conductors-i) R &Y 

ii) Y&B 

iii) B&R 

 
d) Betweenconductorsand i) R&N 

neutral ii) Y & 

NB&N 

St. 

LightPhas

econduct

or&N 

 

Betweenconductor and  i)R&E 

earth. ii) Y&E 

□  Ā ᜀ Ā 

ᜀ&E 

□ Ā ᜀ Āᜀ 

t. 

LightPhas

econduct

or&E. 

□ Ā ᜀ Ā 

ᜀ&E 

 

 

 

Signatureof Supervisor SignatureofContractor 
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PROFORMA–D:TESTINGBEFORECOMMISSIONING:Cable& Overheadlineworks 

(CLAUSENOS.: 1.8.3 and2.9.1) 
 

DateofTest …………………. 

CABLEWORK 

WhetherHighPressureTest conducted–Yes/No. 
 

Ifconducted– systemof supply………….. 

Testpressureapplied……………………..KV ................................... minutes 

Resultoftest–Satisfactory/Unsatisfactory. 

 
Ifnotconducted:-
VoltageofMeggerused: 

ResultofMeggerTesting: 

Between R&Y 

Y & 

BB&

R 

Between R &N 

Y & 

NB&

N 

Between R & E 

Y & 

EB & 

EN&

E 

 

OVERHEADLINEWORK(H.T.) 

Whether High Pressure Test Conducted – 

Yes/No.Ifconducted– Systemof 

supply……………….. 

TestPressureapplied……………...KV ....................... minutes 

ResultofTest–SatisfactoryUnsatisfactory. 
 

If not conducted – 

Voltageof Megger Used: 

ResultsofMegger Testing: 

 
 

Betweenphase conductors R&Y 

 

 

 

 

 

 

Y&B 

B&R 

 

 

 
Circuit

I 

 

 

 
Circuit

II 

 

Betweenconductorsand R&N 

Neutral Y&N 

B & 

NSt. 

lightPh

ase 
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Conductor

&N 
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BetweenConductors R& E 

andearth Y &E 

B & 

ESt. 

lightPh

ase 

Conductor

and E 

N&E 
 
 

EARTHING: 

Total number ofEarthElectrodes-………………………… 

(ii) EarthResistance ofeachEarth Electrode- (1)……………... 

(2)……………… 

(3) 

………………etc. 

 

 

 

 

Signatureof Supervisor SignatureofContractor 
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CHAPTER7 
 

M.V. PANEL, D.B., RISING MAINS, BUS TRUNKING AND OVERHEAD BUS 

BARSYSTEM 

 

7.0  Scope: 

Thiscoverssupply/erection/testingandcommissioningoftheequipmentssuitablefor415Volt,3 

Phase, 50 HZ4 wire system. 

Requirements 

Foreachequipment,requiredIPratingandshortcircuit ratingcapacitywill bespecified. 

GoverningBISalsowill bespecified. 

 
All the equipment will be factory fabricated in an approved factory having modern 

fabricationandtestingprocess.Itshallhaveseventankpre-

treatmentprocesscomprisingofdegreasing, rinsing, de-rusting, rinsing, phosphatizing, 

rinsing and passivation followedby powder coat painting having a paint thickness of 60 

microns or as specified. Thepowder paint will be subjected to oven-heated process. All 

panels will be provided withsuitablegasketto make itdust/vermin proof. 

7.1    SpecificationofLTCubiclePanel: 

 

Cubicle panel shall be floor mounted (on a base frame) totally enclosed and 

extensibletype. The general construction shall conform to IS 8623: 93. The design shall 

include allprovisionsforsafety ofoperating andmaintenancepersonnel. DegreeofIP 

protectionshallbeIP-42forindoorapplicationandIP-54foroutdoors,unless otherwisespecified. 

 
 

The panel shall be compartmentalized type having space and arrangement for 

incomingcable/ bus ducting, incoming switchgear/ switchgears, bus coupler, insulated and 

properlysupported compartmentalized bus bars, outgoing compartmentalized switchgear, 

bus barsupports, jointshrouds,cablealleysofsuitablesizeforcabling 

routing,supportandterminations, inter-connection between bus bars and switchgear with 

auxiliary bus 

bars/insulatedconductors/stripsetc.Also,thepanelwillbeprovidedwithnecessaryinstrumentati

onlikeCTs,PTs,Ammeters,Voltmeters,phaseindicatinglamps,otherrequiredinstruments, 

wiring, fuses etc. 

 
It shall be fabricated out of CRCA sheet not less than 2.0 mm thick for load 

bearingmembersand1.6mmfordoorsofLTpanels.TheframeworkmaybeAngleIron/Channel/ 

Bolted type construction. General constructions shall employ the principle 

ofcompartmentalization and segregation of each circuit. Unless otherwise approved, 

incomerand bus section panels shall be separate and independent and shall not be mixed 

withsections required for feeders. Each section of the rear accessible type board shall 

havehinged access door at the rear. Operating handle of the highest unit shall be at a height 

notmorethan 1.7mtr. Overallheightof theboard shall notexceed2.3 mtr. 

 

ArrangementforIncoming/OutgoingCableTermination 

Cable entries shall be provided either from the rear or from the front through cable 

alleysof suitable size. Removable gland plate to be provided for each cable entry. Cable 

supportarrangement to be providedinsidecable alleysothatcables areneatly 
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arranged and fixed. From each outgoing switch, insulated strip/ conductor of suitable 

sizeto be provided up to suitable terminal block, which will receive incoming/ outgoing 

cabletermination. It is desirable that cables are not terminated directly to switchgear, 

butterminatedthrough proper terminalblocks. 

 
SpecificationofCableTerminal Block 

Terminal block of reputed make shall be used. The housing material shall be 

polyamidehaving unbreakable and fire-retardant characteristic. All the metal parts shall 

be made upof copper alloy including the screws. Mounting shall be „Din‟ or „G-rail‟ 

type. Screwsshall be self captive type. No protection cover is required, and the block 

should be touchproof. 

 
Busbars/Supports/Clearances 

 

The bus bar system may comprise of a system of main/ auxiliary bus bars run in bus 

baralleys. 

Forbusbarmaterial,ratings,current 

density,insulation,supports,busbarclearancesandjointsseepara 7.2(iii). 

Earthing 

2Nos.20x3mmcopperstripforLTpanelupto400Amp.capacityor2Nos.20x5 mm copper 

strip for LT panel of higher capacity shall be fixed all around the 

panelconnectedto2Nos.earthbuscopperstripsconnectedtoincomingearthconductors. 

 

(TypicalCubiclePanel is explainedinFig. 8) 

Commissioning 

Aftererection,theLTpanelwillbecommissionedafter:Tighte

ningof allnutsand bolts. 

Closinganyleft-out holestoensuretheentirepanelisinsect proof. 

Megger 

testing.Earthtes

ting. 

 7.1.1SpecificationofPrewiredDB: 

As a general practice only prewired MCB/HRC type DBs shall be used, on account of 

theirsuperior technical features, compared to conventional DBs, which don‟t allow for proper 

wiringspaceand wiringtermination. Rewirablefusetype DBs shall notbeused. 

PrewiredDBsshall havefollowingfeatures: 

Recess/Surfacetypewithintegralloosewirebox. 

Phase/neutral/earthterminalblocksforterminationofincoming&outgoingwires.DinChan

nelfor mountingMCBs. 

Arrangement for mounting incomer MCB/ RCCB/ RCBO/ MCCB as 

required.Copper Bus bar. 
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Earthingterminals. 

 
WiringfromMCBsto phaseterminal block. 

 
Interconnectionbetweenterminalblock/incomingswitch/busbar/neutralterminalblock/eartht

erminalconnectorwithspecifiedsizeofFRLSpre-insulatedcopperconductorcable 

dulyfittedwith copper lugs/thimbles. 

 
Terminalblocksshouldbesuitableforterminationofconductor/ cableofrequiredsizebut 

minimumratedcrosssection oftheterminalblocksshould be 6sq. mm. 

 
Terminalblockshallbemadeofflame-retardantpolyamide material. 

 
Colorterminal blocksandFRLSwiresforeasyidentificationofRYBPhases,NeutralandEarth. 

 
Prewired DB shall be provided with a detachable cassette for safe removal of 

MCBs,RCCBs.TerminalconnectorsfromtheDBwithoutlooseningtheinternalcableconnectio

nsof phaseandneutralcircuits. (Thisisan optionalfeature.) 

 
The prewired DB shall have peel able poly layer on the cover for protection from 
cement,plaster,paints etc. duringtheconstruction period. 

 
Detachable plate with Knock out holes shall be provided at the top/ bottom of 

board.Complete board shall be factory fabricated and pre-wired in factory ready for 

installationat site. The box and cover shall be fabricated from 1.6mm sheet steel, properly 

pre-treated,phosphatized withpowdercoated finish. 

Wherespecifiedit shall beofdoubledoorconstructionprovidedwithhingedcoverinthefront. 

Note: PrewiredDBwill befactorymanufacturedbyreputedmanufacturerofMCBDBs. 

                                                                                                                                               7.2              RisingMains: 
 

Application 

Therisingmainsareessentiallyusedinelectricaldistributionsysteminbuilding2 

storied and above. These are only for indoor applications. For Vertical 

powerdistribution, this is a preferred method, compared to rising cable system 

and ismorereliable andsafer frompoint of view offire hazard. 
 

Tap-offarrangements shallbeprovided ontherisingmains withtap-off boxes. 

The rising main shall comprise of sheet metal enclosure, bus bars, tap-off 

points,tap-off boxes, end feed units, fi re barriers, expansion joints, thrust pads, 

endcovers andfixingbracketsetc. 

 
The rising main shall conform to IS 8623 and IEC 439 and shall be suitable 

for415 V, 3 phase, 50 Hz supply and insulation of rising mains shall be capable 

ofwithstanding the voltage of 660-volt AC. Degree of IP protection and 

shortcircuit ratingshallbe specified. 
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Enclosure 

Theenclosureshallbemadefromsheet steel of 1.6mmthickness. 

Bus 

barsRat

ing 

Bus bars shall be made of wrought aluminum or aluminum alloy, or 

electricgradecopper,conformingtorelevantIndianStandard,asspecified.Theratings

of the bus bars shall be 100A, 200A, 300A, 400A, 500A, 600A, or 800A 

asspecified. 

CurrentDensity 

Bus bars shall be of sufficient cross-section so that a current density of 

130A/sq.cm(800A/sq.inch)isnotexceededatnominalcurrentratingforaluminumbus 

bars, and 160A/sq.cm (1000A/sq.inch) for copper bus bars. The minimumsizesof 

sections of busbarsaregiven inTableVI. 

CrossSectionof Bus Bars 

The cross section of the neutral bus bar shall be the same as that of the phase 

busbar for bus bars of capacities up to 200A; for higher capacities, the neutral 

busbar must notbelessthan halfthecross-section ofthatofthephase busbar. 

 

Insulation 

EachbusbarshallbesuitablyinsulatedwithPVCsleeves/ tapes. 

The insulation of the rising mains shall be capable of withstanding the voltage 

of660 Vof AC. 

Bus Bar Supports 

Bus bar support insulators shall be class F insulators made of non-

hygroscopic,non-combustible, track resistant and high strength FRP/ SMC/ 

DMC material,andshallbeofsuitablesizeandspacingtowith-

standthedynamicstressesdueto short circuit currents. The spacing between two 

insulators should be providedby the manufacturers according to the design 

approved by CPRI for their bus barsupports. 

 
BusBarClearances 

Theminimumclearancetobe maintainedforenclosedindoor airinsulated 

busbarsformediumvoltageapplications shallbe asfollows: 
 

Between  

Min.ClearancesPhasetoearth 26mm 

Phaseto phase 32mm 

Note: For strip connection from bus bars to switchgear, the 

aboveclearancesdon‟tapply. 
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(a) Busbarjointsshall 

bethoroughlycleanedandsuitableoxidizinggreaseshallbeapplied before 

makingthejoint. 

High tensile bolts, plain and spring washers shall be provided to 

ensuregood contact atthejoints. 

Theoverlapofthebusbarsat thejointsshall benotlessthanthearea ofthe cross 

section of the busbars. 

BusBarMarking 

Busbarsandmainconnectionsshall bemarked bycolororletterasperTableVII. 

 
ExpansionJoint 

Expansion joint made of aluminum/copper strips shall be provided wherever 

necessary,to take care of expansion and contraction of the bus bars under normal 

operatingconditions. This shall be invariably provided whenever the length of the 

rising mainsexceeds15 m. 

ThrustPads 

The bus bars shall be provided with thrust pads so that the expansion of 

theconductorsis upwards only. 

Thebusbarclampsandinsulatorsshallbedesignedtowithstandtheforcesdueto short 

circuit current. They shall also permit free vertical movement of the 

busbarsduringexpansionandcontraction. 

Mounting 

Incoming cable will be connected to the rising main through an end feed 

unit,consisting of switch fuse unit with HRC fuse/ MCCB/ ACB of required 

capacityand cableend box. 

Tap-offboxesatspecifiedintervalsandheightshallbeprovidedonrisingmainto tap 

power. The box shall consist of set of HRC fuses or MCCB/ Switch fuseunit, so 

that power from rising main can be switched ON/OFF and provided 

withsuitableoverload/shortcircuitprotection. 

Distribution boards/ switch boards will not be mounted on rising main. 

Suchboards will be separately erected on floor/ wall and connected to tap-off box 

withsuitablecopper conductor cable(See Fig. 10). 

ConstructionFeatures 

The rising mains shall be manufactured in convenient sections to facilitate 

easytransportation and installation. The sections shall be connected to form a 

verticalrun at site. Each section shall be provided with suitable wall straps at 

convenientintervalsfor fixingtothewall. 

 
The enclosure shall be sturdy so as to withstand the internal and external 
forcesresultingfromthe variousoperatingconditions. 

 
The front covers shall be detachable. Neoprene gaskets shall be 
providedbetween the coversandthesidechannels. 

 
Theenclosureshall haveadegreeofprotectionnot lessthan IP42. 
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The rising main shall be designed for temperature rise not exceeding 40-degree 
Cover ambienttemperature of 45-degree C. 

 
Built-in fire proof barriers having 2 hr. fire rating shall be provided to restrict 
thespreadoffirethroughtherisingmains fromone section totheadjacentsection. 

 
Necessaryprovisionsforventilationshallbemadeat suitableintervals. 

These shall be complete with welded non-ferrous metallic mesh to prevent 
entryofvermin. 

Two numbers of copper earth strips of 20 x 3 mm (for Rising Main up to 

400Amp.) and 20 x 5 mm (for Rising main above 400 Amp. and up to 800 

Amp.)shallbeprovidedalongsidetherisingmainsenclosure,andshallbeboltedtoeachs

ection oftherisingmains. 

Installationof RisingMains 

Rising mains shall be installed on walls, to which the foundation bolts shall 

besuitably grouted (in a shaft of adequate size for rising main and floor 

distributionpanel). The foundation bolts shall be provided by the contractor 

without extrapayment. 

(a) No structural member in the building shall be damaged/ altered, without 

priorapprovalfromthecompetentauthoritythrough the Engineer-in-charge. 

Structuralprovisionslikeopenings,cutouts,ifany,providedbythedepartment 

for the work, shall be used. Where these require modifications,or where 

fresh provisions are required to be made, such contingent worksshall 

becarried outbythecontractorathiscost. 

All such openings in floors provided by the Department shall be closed 

bythe contractor after installing the cables/ conduits/ rising mains etc. as 

thecase may be, by any suitable means as approved by the Engineer-in-

chargewithout anyextrapayment. 

Allchasesrequiredinconnectionwiththeelectricalworksshallbeprovidedandfi

lledbythecontractorathisowncosttotheoriginalarchitectural finish ofthe 

buildings. 

Commissioning 

 
Beforeconnectingmainssupplyafterinstallation,pre-commissioningcheckscomprising 

megger test, checking the tightness of connections, body earth connectionetc.shallbe 

carriedoutandrecorded. 

7.3     BusTrunking: 

7.3.1     Application: 

These are generally provided for interconnections between the transformers of 

400KVA and above and DG sets 300 KVA and above and their switch board panels, 

andalso for interconnections between large switch board panels where specified, 

therebyavoidinguse of large sizesof cables for suchinterconnections. 
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7.3.2Materials 

7.3.2.1Enclosure 

Sheetsteelof minimum2mmthicknessshallbeusedforfabricatingtheenclosure. 

 
7.3.2.2  Bus BarsandSupports 

Busbarsandtheirsupportsshallcomplywithclauses6.2(iii)ofthesespecifications.Thecurrent

ratingshallbeas specified in individual cases. 

7.3.3   Construction 

7.3.2.1  Enclosure 

The enclosure shall be of bolted type, box type, welded type or any other type 

asper the manufacturer‟s standard practice, and shall be made out from sheet 

steelof minimum 2 mm thickness. The front cover only shall be detachable. 

Thesectionofthebusductshallberectangular.Theenclosureshallbesturdysoasto 

withstand the internal and external forces resulting from the various 

operatingconditions. 

The bus trunking enclosure shall be fabricated in convenient sections for 

easytransportationandinstallation.Thesectionsshallbeconnectedtoformhorizontal 

and vertical runs as required at site. The enclosure shall be providedwith flanged 

ends with drilling arrangements to suit the flanges at the switchgearand 

transformer terminals. All flanges shall be provided with 

gaskets,nuts,bolts,washers etc. 

The entire bus trunking enclosure shall be designed for dust and vermin 

proofconstruction.Theenclosureforoutdoorinstallationshallbeadditionallyinweath

erproof construction. The enclosure shall have a degree of protection notless 

than IP 42 for indoor application, and IP 54 for outdoor application 

inaccordancewith IS: 2147. 

Bus trunking, if required to be installed outdoors, shall be provided with 

ametallic protecting canopy of adequate size above the bus trunking, fabricated 

aspartoftheenclosure. 

Neoprenegasketsshall 

beprovidedtosatisfytheoperatingconditionsimposedbytemperature, weather etc. 

and durability. 

Provisions for ventilation shall be made as per clause 6.2 (vii) (g) of 

thesespecifications. 

TwonumbersofCopperearthstripsofappropriatesizeshallbeprovidedalongside the 

bus trunking enclosure and shall be bolted with each section of 

thebustrunking(SeeTableVIII). 

7.3.3.2   ExpansionJoint/FlexibleTermination 

Flexible connections shall be provided by braided or multi-

leafedconductorsforterminationsattransformer 

bushingandswitchgear. 

Expansion joints shall be provided as per clause 6.2 (iv) 
ofthesespecifications. 
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                                                                                                                                                     7.3.4   Installation 

Each section of the enclosure shall be suspended from the ceiling slab 

withsuitable MS suspenders and support angles/ channels. The runs shall be 

neatandthe routeshallbe as directed bytheEngineer-in-charge. 

 
The bus trunking shall be supported such that its weight does not come 

ontheterminations. 

 
Danger notice boards shall be provided on the bus trunking enclosure 

atsuitableintervalsin everyroomthrough whichitpasses. 

 
Theearthingstripsshallbeproperlyterminated totheearthbarsat bothends. 

 

 
Pre-commissioningchecksshall beconducted. 

 

 

7.4    OverheadBusBar System 

                                                                                                                                                    7.4.1   Application 
 

The overhead bus bar system is generally used for distribution of power to a number 

ofdistributed power loads, such as motors, as in a workshop. This system has an in-

builtflexibility for meeting additional loads without much change in the distribution 

system.Thesespecificationscoverindoorapplication only. 

 
7.4.2Materials 

7.4.2.1     Enclosure 

Sheet metal used for fabrication of side channels shall be 1.6 mm thick and the top 

andbottomcovers1.2 mmthick. 

7.4.2.2 BusBars andSupports 

The bus bars shall comply with clause 6.2 (iii) of these specifications. The bus 

barsshall however be rated for 200A, 300A or 400A as specified. Each bus bar 

shall beindividuallyinsulated by means of PVCsleeves. 

Thebusbarsupportsshallcomplywithclause6.2(iii)(e)ofthesespecifications. 

7.4.3 Construction 

 

Theenclosureshallbesturdytowithstandtheinternalandexternalforcesresultingfrom 

the various operating conditions. The enclosure shall have a degree 

ofprotectionnotlessthan IP42 in accordance with IS2147. 

 
The top and bottom cover plates shall be detachable, and shall complete 

withgasketsto makethe enclosure totallydustand verminproof. 

 
The enclosure shall be fabricated in convenient sections for easy transportation 

andinstallation. The bus sections shall be jointed together with flanges and tie 

bolts.Each section of the enclosure shall be suspended from the ceiling slab with 

suitableandrigidMSsuspendersand bracketsasrequired.Detachable blanksheet steel 
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coversshallbeprovidedforenclosingthefreeends ofthe busbarrun. 

 
Two numbers of Copper earth strips of appropriate size shall be provided for 

thecomplete run of bus bar enclosure and shall be bolted to each section of the bus 

barenclosure. Suitable provision should be made to enable earth connection to 

theplug-inbox, whenplugged in. 

 
Plug-inBoxes 

 
Each section of the bus bar enclosure shall have plug-in points spaced at 

intervalsofapproximately600 mmfor the insertionof plug-in boxes. 

 
The plug-in boxes shall be fabricated as compact sheet steel boxes with 

hingeddoors and shall house the fuse holders/ MCCB/ MCB. The fuse holders/ 

MCCB/MCB shall be solidly connected to high conductivity copper clip-on 

contacts andreinforced by spring steel strips. These clip-on contacts shall plug-in 

directly on tothebus bars atthe plug-in points. 

 
Two earth points shall be located at the ends of the plug-in boxes. While 

insertingthese boxes into the plug-in points, the earth points shall engage first in the 

specialearth bushes provided on the underside of the bus bar enclosure before the 

maincontacts are made. While withdrawing these boxes, the earth contact is 

maintainedevenafterthemain contacts areisolated. 

 
The plug-in boxes after insertion into the plug-in points shall be fastened by 

wingnuts. 

 
Each plug-in box shall be fitted with a brass compression gland suitable for the 

sizeofthe cablespecified. It should bepossibletoprovidethisglandinanyposition, 

i.e.left-handside,right handsideorlowersideoftheplug-inbox. 

 
Theunusedplug-inpointsshallbeblankedwithdetachablesheet steelcovers. 

 
7.4.4Installation 

The bus sections shall be jointed together with flanges and tie bolts. Each section 

ofthe enclosure shall be suspended from the ceiling slab with suitable MS 

suspendersandsupportangles/channels asrequired. 

Bus trunking shall be suspended at a uniform height of about 2.4 m above floor 

level.Thelayoutshallbe gotapproved fromthe Engineer-in-charge beforeerection. 

Theruns shall bestraight,exceptatpointsof changesin direction. 

A connector assembly shall be supplied loose with each section of the enclosure 

forcouplingtwosections,anditshallcomprisearubberlocatingring,busbarinsulatingtub

e anda connectorinsulatingtube. 

7.4.5               Earthing 

The Copper earth strips of the bus duct shall be connected to the earth bus/ 

earthterminal(s)oftheswitchboardcontrolling thebusducts,by 

appropriateprotectiveconductors,notwithstandingtheconnection 

bythearmoringofthefeedercable. 
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7.4.6  Danger NoticeBoard 

Theseshallbeprovidedontheenclosureat suitableintervalsandnot exceeding5m. 

 

7.4.7  Pre-commissioningchecksshall beconducted. 

 
TABLEVI 

Aluminum/CopperBusBarSections 

[Clause6.2(iii)(b)] 

CurrentRatings RecommendedRectangularCross-section 

in amps.upto Aluminum Copper 

 
No.ofStrips/ Sizein No.of Strips/ Sizein 

 Phase mm Phase mm 

100 1 20 x 5 1 20x3 

200 1 30 x 5 1 25x5 

300 1 50 x 5 1 40x5 

400 1 50 x 6 1 50x5 

500 1 75 x 6 1 60x5 

600 1 80 x 6 – – 

800 1 100x6 – – 

1000 1 100 x10 – – 

1200 1 125 x10 – – 

1600 2 100 x10 – – 

2000 2 125 x10 – – 

2500 3 125 x10 – – 

 

Note: 

In larger bus bars of sizes above 1000 amps, the sections can be accepted in 

otherrectangular cross-sections and numbers also, provided the total cross- sectional 

areaoffered is not less than the total cross-sectional area shown in the above table 

againsttherespective bus barrating. 

With aluminum bus bars, only aluminum wire/ solid bar connections shall be made 

forincoming/ outgoingmountings on theswitchboards. 

Withcopperbus bars,onlycopperwire/solidbarconnectionsshallbemade forincoming/ 

outgoingmountings on theswitchboards. 
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TABLEVII 

[Clause7.2(iii)(g)] 

 
Markingfor A.C.BusBars &Main Connections 

 

 BusBarandMain Connections Color Letter/Symbol 

(i) ThreePhase Red,Yellow,Blue R.Y.B. 

 TwoPhase Red,Blue R.B. 

 SinglePhase Red R 

(ii) Neutralconnection Black N 

(iii) Connectiontoearth Green E 

(iv) Phasevariable(such asconnectionsto Grey Gy. 

reversiblemotors) 

 
 

ForD.C. BusBarsandMain Connections 
 

 BusBarandMain Connections Color Letter/Symbol 

(i) Positive Red R,orplus 

(ii) Negative Blue B,or minus 

(iii) Neutralconnection Black N 

(iv) Connectiontoearth Green E 

(v) Equalizer Yellow Y 

(vi) Phase variable (such as connections 

toreversiblemotors) 

Grey Gy 

Note:Inthewiringdiagram,positiveandnegativeshouldbeindicatedby„+‟and„-‟respectively. 
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TABLEVIII 

[Clause7.3.

3.1(vii)] 

A:EarthContinuityStripforProtectiveEarthingofSub-StationEquipment 
 

S.No. TypeofInstallation Earth EarthStripfromEarthElectrode 

Electrode toEarthBusandLoopEarthingof 

 Equipment 

1. Indoorsub-stationwithHTpanel, Copper Plate 25 x 5 mmCopperStrip 

Transformer capacityupto1600 

KVA,LTpanel,Generatingset. 

2. Indoorsub-stationwithHTpanel, Copper Plate 32 x 5 mmCopperStrip 

Transformercapacityabove1600 

KVA,LTpanel,and Generatingset. 

3. HT Outdoorsub-station Copper Plate 25 x 5 mmCopperStrip 

4. LT Indoorsub-stationwithgenerator Copper Plate 25 x 5 mmCopperStrip 

5. LTs witc hro omh avingMain Copper Plate 20 x 3 mmCopperStrip 

LT SwitchBoard 

 

 

 

B: Earth ContinuityStripforBus TrunkingandRisingMain 
 

S.No. TypeofInstallation Materialof EarthStrip 

Main 

Conductor 

1. Bus tru n kin gu p to 250 0 Copper/ 2 Nos. 25 x5 mmcopper strip 

Ampcapacity Aluminum 

2. Bus tru n kin ga b ove25 0 0 Copper/ 2 Nos. 32 x5 mmcopper strip 

Ampcapacity Aluminum 

3. Bustrunkingfor connecting Copper/ 2 Nos. 25 x5 mmcopper strip 

generatingsetandLT panel Aluminum 

4. Risingmainup to400Amp capacity Copper/ 2 Nos. 20 x3 mmcopper strip 

Aluminum 

5. Risingmain above 400 Amp and up Copper/ 2 Nos. 20 x5 mmcopper strip 

to800Ampcapacity Aluminum 
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C:NeutralEarthingof TransformersandGenerators 
 

S.No. Equipment Earth EarthStripfromEarthStation 

Electrode toNeutral 

1. Transformer of capacityupto1600 Copper plate 25 x 5 mmCopperstrip 

KVA 

2. Transformerofcapacityabove1600 Copper plate 32 x 5 mmCopperstrip 

KVA 

3. Generatingset ofallcapacity Copper plate 25 x 5 mmCopperstrip 
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CHAPTER8 

 
HIGHVOLTAGEPANEL 

 
 

                      8.1             SCOPE: 
 

Thesespecificationscoverthedetailedrequirementsforsupply,installation,testingandcom

missioningof High Voltage Panels. 

                     8.2              TYPEOFPANELS: 

(a) Vacuum circuit 

breaker. 

Gas filled Circuit Breaker: These breakers are new in the market and are 

beingusedfor33KVandaboveinpowerdistribution.Thesemaybeusedonselectiveb

asisbasedontheir availability,serviceabilityand cost. 

Gas insulated compact Switchgears with Vacuum Circuit Breakers. These 

arerecentlyintroducedandmaybeusedin casesofspacecrunchesjudiciously. 
 

However, the discussions shall be limited to only Vacuum 
CircuitBreakers. 

 

 

 

 

                   8.3               H.V.PANEL 

 

VACUUM 

CIRCUITBREA

KER 

 

8.3.1            

ThePanelboardshallbeofindoortype,havingtheincomingsectionalisationandoutgoingswi

tchgearsasperIS13118:1991ofVCB,IEC62271-100forBreakers and 

-200forPanels/IS3427ofswitchboard.ThedegreeofenclosureprotectionshallbeIP-4X. 

DetailedrequirementsshallbeinaccordancewiththescheduleofworksatAppendixII. 

8.3.2         Rating 

All panels assembled to form a board shall be suitable for the nominal 

operationvoltage and rupturing capacity as specified. They should be rated as specified 

with aminimum of 630 Amps. and suitable for operation on 11 KV, 3 phase 50 Hz 

system.Type test certificate for the breaking capacity of the panel shall be supplied. A 

circuitbreaker for a given duty in service is best selected by considering the individual 

ratedvalues requiredbyloadconditionsandfaultcondition. 
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8.3.3                 Type 

The HV Panel Board shall be metal clad, indoor, floor mounting, free standing type. 

Itshall betotallyenclosed dust, damp andvermin proof. 

 
8.3.4GeneralConstruction 

Separately earthed compartments shall be provided for circuit breakers, bus bars, 

relay& instruments, CT&PT and cable boxes, fully and effectively segregating these 

fromone another so that fault in any one compartment do not cause damage to 

equipment(s)inothercompartment(s). 

The housing shall be of bolted construction to ensure compact and rigid 

structure,presenting a neat and pleasing appearance. The sheet steel used should not be 

less than2 mmthick. 

The panels shall beboltedtogether toform acontinuousflush front switch 

gearsuitableforfrontoperationof board andfor extensionatbothends. 

8.3.5GeneralDesignAspects 

The HVpanel board shall bedesigned such that the switchgear, instruments, relays,bus 

bars, small wiring etc. are arranged and mounted with due consideration for 

thefollowing: - 

Facilityforinspection,maintenanceandrepairsoftestingterminalsandterminalboardsf

or ease of externalconnection. 

Minimumnoiseandvibrations. 

Riskofaccidentalshort circuits andopencircuits. 

Secured and vibration proof connections for power and control 

circuits.Riskofaccidentalcontact anddangertopersonnelduetolive 

connections.Mountingsatapproachableheight. 

 

8.4 CIRCUITBREAKER 

8.4.1 GeneralArrangements 

 
Thecircuitbreakerpanelsshall  becompletewiththe 

 following: 

Rackingin/Rackingout 

mechanism.Isolatingplugs 

andsockets. 

Mechanical inter-locks and safety 

shutters.MechanicalON/OFFindicator. 

Minimum of 4 NO and 4 NC Auxiliary contacts directly operated by the 

circuitbreaker. Additional NO & NC contacts can be provided with auxiliary 

contractors.Anti-

condensationspaceheaterssuitableforoperationon240V,1φ50HzA.C.foreachpan

elwhereverspecified. 

Suitabletrippingarrangement. 
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Mechanical counter to assess the total number of operations of the breaker 

(ifaskedforspecifically). 

 
 

8.4.2 Type 

 
Thecircuitbreakershallbeofhorizontal/verticalisolation,horizontaldrawoutpattern. 

8.4.3 BreakerTruck 

 
Thebreaker carriageshall befabricatedfromsteel,providingasturdyvehicleforthe 

 circuitbreakeranditsoperatingandtrippingmechanism.Thecarriageshallbemounted 

 onwheels,movingonguides,designedtoaligncorrectlyandalloweasymovement 

 ofthecircuitbreaker andforremovingthecarriageforinspectionandmaintenance 

 purposes.Vacuuminterruptersshall behermeticallysealedandshall bedesigned 

 forminimumcontact erosion,fastrecoveryofdielectricstrength,maintenancefree 

 vacuuminterrupter,suitableforauto-reclosing.Thedrivemechanismshall preferably 

 beprovidedwithfacilityforpadlockingatanypositionnamely,“Service”,“Test” 

 and“FullyIsolated”.Itshouldbepossiblefortestingthecircuitbreakerforits 

 operationwithoutenergizingthepowercircuitinthe“Testing”position.The 

 contactsshallbemadeonlyafterthebreakerisinsertedintoserviceposition. 

 Interlockingshould prevent contactsfrombeingdisconnectedif circuit breakeris 

 triedtobemoved fromserviceposition. 

8.4.4 GeneralFeatures 

 
Singlebreakcontactsareprovidedinsealedvacuuminterrupter. 

8.4.5 Rating 

 
Thecircuitbreakersshall becontinuouslyratedasspecifiedwithaminimumrated 

 currentof630 Amps.withvoltage ratingandbreakingcapacityasspecified. 

8.4.6 OperatingMechanism 

 
Theoperatingmechanismshall beone ofthefollowingasspecified: 

 
Manuallyoperatedspringcharged/motorwoundspringchargedwithbothmechanicaland 

 electricalreleaseforclosing.Theoperatingmechanismshallbetripfree. 

8.4.7 Externalauxiliarysupplyshall bemadeavailablefor chargingmotors&heaters 

 operation. 

8.5 BUSBARSECTION 

8.5.1 GeneralRequirement 

 
Theswitchboardshallbesinglebusbarpatternwithairinsulatedencapsulatedbusbars 

 housedinaseparatecompartment,segregatedfromother compartments. 
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Material 

The bus bars shall be of high conductivity electrolytic copper rated as specified with 

aminimum rated current of 630 Amps. The bus bars shall be sized for carrying the 

ratedand short circuit current without over-heating. Maximum bus bar temperature shall 

notexceed95-degree C 

 
8.6   CURRENTTRANSFORMER 

8.6 .1  GeneralRequirements 

Accommodation shall be provided in the circuit breaker panel to mount one set of 

threenumbersdualcoredualratioCTsformeteringandprotectionpurposes.AccesstotheCTsfor

cleaning, testingorchangingshallbe fromthefront, backor top ofthepanel. 

8.6.2                Rating 

Dual core & dual ratio CTs of suitable burden (but not less than 15 VA) shall 

bepreferred with 5 Amps secondary. The ratio shall normally be one of the following 

asspecified: 
 

(a) 400/200/5/5 (b) 300/150/5/5 

(c) 200/100/5/5 (d) 100/50/5/5 

suchotherasrequired 

Note: CTratioshall becompatiblewiththeloadingpatternonHVside. 

The CTs shall conform to relevant Indian Standards. The design and construction shall 

berobust to withstand thermal and dynamic stresses during short circuits. Secondary 

terminalsof CTs shall be brought out suitably to a terminal block which will be easily 

accessible fortesting and terminal connections. The protection CTs shall be of accuracy class 

5 P 10 of IS2705-PartIII-1992. 

The metering CTs shall conform to the metering ratio and accuracy class 0.5 of IS 2705-

1992 for incomerandclass1 foroutgoingpanels. 

8.7      VOLTAGETRANSFORMER 

8.7.1   GeneralRequirements 

A voltage transformer of burden not less than 100 VA and of proper ratio as specified 

shallbeprovided atthe incomingpanel. 

The accuracy class for the VT shall be class 0.5 as per IS 3156 Parts I to III for incomer 

andclass1for outgoingpanels. 

Thetransformershallbeofcastepoxyresinconstruction.Itshallbefixed/withdrawabletype. 

HRCfuses/ MCBsshall beprovided onbothHVandLV sides. 



129  

8.8     PROTECTIONANDTRIPPINGARRANGEMENT 

8.8.1     Protection 

The Relays shall be microprocessor based numerical relays with O/L, E/F and 

S/Cprotection Tripping relay shall be used for tripping signal to the Shunt Trip Coil 

ofCircuit Breakeroperatingon 24V/30VDCsupply/Powerpack/110VVTsupply. 

 

Note: - 24V/ 30V DC shall be provided through 2 No. SMF batteries of 12/ 15 volts 

ofminimum26AHcapacitywithabatterychargerasperrecommendationofthemanufacturer

bothfor protection as well asindications. 

 
Alternatively,PowerPackconvertersfedthroughPT/230Vexternallycouldbeprovided with 

2 Nos., 12/ 15-volt, 7 AH SMF batteries (Power pack with condenser/capacitor backup 

are also available which do not need batteries, these should not beused) for tripping. In 

cases where tripping is fed through PT, VA burden of PT shall besuitably increased 

(say 200 VA) as recommended by the manufacturer depending uponthe number of 

panels and connected controls. In addition, external 24 volt / 30- vo l tDC supply shall 

be provided for indications etc. through 2 No. SMF batteries of 12/15volts of minimum 

26 AH capacity with a battery charger as per recommendation of themanufacturer. 

8.8.2Relays 

Over current Relays shall have adjustable setting for current from 50% to 200% 

andearth fault from 10% to 40% or 20% to 80%. These should be of manual reset type. 

Allrelays shall have a LED indicator which will indicate operation for each function. 

Itshall be possible to reset it only by manual operation. The number and types of 

relaysshallbeasspecified. 

 
8.9 SMALLWIRING 

The small wiring shall be carried out with minimum1.5 sq. mm FRLS/ HFFR 

insulatedcopper conductor cables. CT wiring shall be done with minimum 2.5 sq mm 

wires withcolor code: RYB, Gray for auxiliary DC circuits and Black for auxiliary AC 

circuits.The wiring shall be securely fixed and neatly arranged to enable easy tracing of 

wires.Identification tags shall be fitted to all wire terminals to render identification 

easy andto facilitate checking in accordance with IS 375. Necessary terminal blocks 

and cableentriesshallbe providedforRTDrelaywiring, powersupplyetc. 

8.9 METERINGINSTRUMENT,PANELACCESSORIES(DIGITAL) 

8.10.1    Metering 

Energy metering shall be done either on the incomers or on the feeders as specified 

inAppendixII. 
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8.10.2                VoltageSelectionScheme 

Whereabuscouplerisincorporatedandonlyoneincomerfeeder(outoftwoavailable)isintend

edtobeoperatedatatime,aVTTransferRelayshallbeincorporated to provide necessary 

potential for metering. This will be necessary whenenergy metering is done on 

individual feeders or where VT supply is used for tripcircuits. Alternatively, PTs shall 

be provided on both the bus sections (incomers) withindividual meteringon each 

incomer. 

8.10.3                InstrumentPanels 

The instrument panel shall form part of the housing. Relays, meters and 

instrumentsshall be mounted as per general arrangement drawings to be submitted by 

the tenderer.Theyshallbepreferablyofflush mountingtype ata maximumheightof1800 

mm. 

 

 
8.10.4                Instrumentation 

A voltmeter of class 1.5 accuracy as per IS 1248 shall be provided at 

eachincomer panel, with selector switch. The instrument shall be calibrated for 

therangesspecified. 

 
Energy meters of class 1.0 conforming to IS 722 (Part IX) and power 

factormeter of Classofaccuracyof 2 shallbeprovided,if specified. 

 
Ammeterofspecifiedrangeofclass1.5accuracyasperIS1248shallbeprovided at 

both incomer and outgoing panels along with necessary selectorswitches. 

 
The panel assembly shall also take care of the following 

requirements:Lamp indication shall be provided to indicate ON/ OFF 

(by red greenrespectively)ofswitch gear. 

Panelilluminatinglamp. 

Mechanical indication for spring charged status. If possible, an 

indicatinglampcould be provided. 

Lampindicatingtrippingatfault status. 

Healthytripsupplyshall beindicatedbyclearlamp. 

Separate fuses/ MCBs shall be provided for lamps, heaters, voltmeters 

andotherinstrumentationetc. on eachpanel. 

Anti-condensation space heaters shall be provided, and shall be 

suitablefor operation on 240 V, 1 phase, 50 Hz A.C. for each panel if 

specified.Where there are more than one incomer and bus sections, 

these shall becastlekeyinterlocked asper interlockingscheme 

asspecified. 

 
8.11           CABLEBOXES 



131  

Cableboxesshallbesituatedin acompartment at therear/ sideofthehousingasSpecified. 

8.12CABLEENTRY 

Provision for top (bus ducts preferred for top entry) / bottom or such other side 

entryshallbemadeasperrequirement withsufficient headroomforcabletermination.3 

thickremovableglandplateshall beprovidedforcabletermination. 
 

8.13EARTHING 

The earthing of the breaker body and moving portion shall be so arranged that 

theearthing of the non-current carrying structure to the frame earth bar is completed 

wellbeforethe main circuitbreaker plugs enterthefixedhouse sockets. 

The entire panel board shall have a common tinned copper earth bar of suitable 

sectionwith2earthterminalsforeffectivelyearthingmetallicportionofthepanels.Theframe

earthingofpanelshall beinaccordancewithSection7ofthisspecifications. 

 
8.14INSTALLATION 

The installation work shall cover assembly of panels lining up, grouting the units 

etc.In the case of multi panels switch boards after connecting up the bus bar all joint 

shallbeinsulatedwithHVinsulationtapeorwithapprovedinsulationcompound.Acommon 

earth bar shall be run preferably at the backof the switch board connectingall the 

sections for connecting the earth system. All protection, indications & 

meteringconnectionsand wirings shallbe completed. 

Where trip supply battery is installed the unit shall be commissioned, 

completinginitial charging of the batteries. All relay instruments and meters shall be 

mounted 

andconnectedwithappropriatewiring.Calibrationchecksofunitsasnecessaryandrequired 

by the licensee like CTs, VTs Energy Meters etc. shall be completed beforepre-

commissionchecks areundertaken. 

 
8.15TESTINGANDCOMMISSIONING 

Procedure for testing and commissioning of relay shall be in general accordance 

withgoodpractice. 

Commissioning checks and tests shall include in addition to checking of all 

smallwiring connections, relays calibration and setting tests by secondary injection 

methodand primary injection method. Primary injection test will be preferred for 

operation 

ofrelaythroughCTs.Beforepanelboardiscommissioned,provisionofthesafetynamely fi 

re extinguishers, rubber mats and danger board shall be ensured. In 

addition,allroutinemeggertestsshallbeperformed.Checksandtestshallincludefollowing: 

 

Operation checks and lubrication of all moving 

parts.Interlockfunction checks. 
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Continuitychecksof 

wiring,fusesetc.asrequired.Insulationtests. 

Triptest andprotectiongeartests. 

The complete panel shall be tested with 5000 V megger for insulation 

betweenpoles and poles to earth. Insulation test of secondary of CTs and VT to 

earthshall beconducted using500 Vmegger. 

Any other tests as may be required by the Licensee / Inspector shall 

beconducted. 

Where specified, the entire switch board shall withstand high voltage test 

afterinstallation. 

Anyothertest requiredbytheconsignee/ inspectingofficer. 
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CHAPTER9 

TRANSFORMERS 
 

 

9.1SCOPE 
 

This section covers the detailed requirements regarding supply, installation, 

testing,commissioningandhandingover of transformersrequiredfor thesub-station. 

Conventionallyoilcooledtransformerswerebeingusedforelectricalsub-station.However 

due to presence of oil for cooling of transformers, an inherent fire risk isinvolvedinthe 

use of oilcooledtransformers. 

After repeated fire accidents due to burning of oil in oil cooled transformers, I.E. 

Ruleshave been amended to provide for use of only dry type transformers where a sub-

stationisplannedinsidethemainbuildingwhileoilcooledtransformerscancontinuetobe 

usedifthesub-stationislocatedinan independentbuilding. 

There are two types of dry type transformers viz. vacuum pressure impregnated 

(VPI)drytypetransformersandcastresindrytypetransformers.Thissectionprovidesforuse 

of both the type of dry type transformers where individual capacity of transformerdoes 

not exceed 400 KVA. Only cast resin dry type transformers shall be used forhigher 

capacity. 

9.2OILCOOLEDTRASFORMERS 
 

Oil filled transformers may be used only in sub-stations located in separate single 

ortwo storied service buildings outside the main building structure and there shall at 

leastbe6-metercleardistancebetweentheadjoiningbuildingsandsub-stationsuchthatfire 

tenderis able to pass between the two structures. (NBC-2005 Part-8, Section 2clause 

4.2.1j). 

9.2.1                 GeneralConstruction 

TheoilfilledtransformersshallcomplywiththefollowingIndianStandardsasamended up 

todate: 

IS 2026 - Part I to V - power 

transformers.IS335 -Transformeroil. 

IS10028(Part II& III)-InstallationandMaintenanceofTransformers. 

IS 2099 -Bushings. 

IS2705 -CurrentTransformers. 

IS6600-Guideforloadingof oilimmersed transformers. 
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9.2.2 InsulationOil 

 
Insulationoil shall conformtoIS335.Transformer oiltobesuppliedwithinitialfill of 

 filteredoil. 

9.2.3 GeneralRequirements 

 
Thetransformershallbeindoororoutdoortypeasspecified.Unlessotherwisespecified 

 thetransformerinadditionshallhavethermalanddynamicabilitytowithstandexternal 

 short-circuit asperclause9of IS2026(Part I): 1977. 

9.2.4 Capacityand Rating 
 

TheKVAratingsforthreephasetransformersaregivenbelow:- 
 

100 250 630 1600 

125 315 800 & higher 

160 400 1000  

200 500 1250  

 

Continuousratingspecifiedshallbeirrespectiveof tappingposition. 
 

TEMPERATURERISE 

Thereferenceambienttemperaturesassumedforthepurposeofthisspecificationareasfollows

: 

Maximumambientairtemperature 50°C. 

Maximum daily average ambient air temperature 

40°C.Maximum yearly weighted average ambient temperature 

32°C.Minimumyearlyweightedaverageambienttemperature(-

)5°C. 

The temperature rises at the above conditions and at the altitude not exceeding 

1000metersshallbeas follows: 

Byresistancemethod 55°C(maximumtemperature being95°C).Bythermometer 0°C. 
 

If the site conditions indicated for a particular job is more severe than the 

refereedambient temperature mentioned above, the temperature rise shall be suitably 

scaleddown such that the hot spot temperature shall not exceed the values for the 

referenceconditions. 
 

9.2.5 TapChangingDevice  

 
Tapchangingdevice shallbeprovided onH.V side,circuittype,externallyhand 

 operatedwith necessaryindicationsfortappositionandlockingarrangement at any 

 ofthetappingpositions.Itshallbedesignedforbi-directionaloperationandshallbeof 

 self-positioningtypeandshallhave thefollowingsteps: 
 ± 2.5% ±5%-7.5%-10%(ifrequired) 
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Note: Tap changing device shall normally be off load type. However, NIT 

approvingauthoritymayuse on load typeTap ChangingDevicesjudiciously. 

9.2.6 VoltageRatio 
 

Unless otherwise specified, the transformer shall be suitable for a voltage ratio of 

11KV/433V. 
 

VECTORGROUP 
 

Incaseofstepdowntransformers,thewindingconnectionsshall conformtovectorgroupdy. 

11 unlessotherwise specified. 

Incaseofstepuptransformerthevectorgroupunlessotherwisespecifiedshallbestar/delta. 

 

9.2.7          Cooling 
 

Unless otherwise specified, the transformer shall be oil immersed natural air-cooled 

type(ONAN). 

9.2.8 Accessories 
 

The transformer shall be a single tank type with termination on bushings or cable 

endbox as specified both on HV and MV side. The MV side shall be suitable to receive 

busbartrunkingorMVcableinter-connectionsuitableforfullloadcurrentofthetransformer. 

FITTINGS 

Thetransformershallbecompletewiththefollowingfittings: 

Oil conservator with oil level indicator, minimum level marking and 

drainplugforalltransformers ofcapacity50KVAandabove. 

Offcircuittypetapchangerwithpositionindicatorandlockingarrangementforalltra

nsformers. 

Thermometer pocket with plug for all transformers of capacity 100 

KVAand above. 

100 mm dial type /stem type thermometer with metal guard Dial type thermo-

metermayhavemax.temperatureindicatorandresettingdeviceforalltransformersof

capacity250 KVAandabove. 

Liftinglugsforalltransformers. 

Bi-directional/UnidirectionalRollerstobespecified. 

Rating diagram and terminal marking plate for all 

transformers.Explosion vent for all transformers of capacity 400 KVA 

and above.Additional Neutral separatelybrought out on 

abushingforearthingfor 
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alltransformers. 

Earthterminals(2 Nos.)forbodyearthingforalltransformers. 

Valvesforfiltration,drainageandfillingetc.withnecessaryplugsforalltransformers. 

Radiator assembly for all 

transformers.Silica gel breather for all 

transformers.Airreleaseplugfor 

alltransformers. 

First filling of oil to IS 335:1993 including make-up fill during 

installationforalltransformers. 

Facility to connect up Buchholtz relay for all transformers of capacity 

800KVAandabove. 

Inspectioncovers 

ontankcoverforaccesstoterminalconnectionsforalltransformers. 

Bushingterminationsorcableboxterminationsasspecified. 

Necessaryhardware,clamps,lugsetc.forterminationonHV/MV 

etc.foralltransformers. 

9.2.9 ExplosionVent 
 

Explosion vent or pressure relief device shall be provided of sufficient size for 

rapidreleaseofanypressurethatmaybegeneratedwithinthetankandwhichmightresultin 

damage to the equipment. The device shall operate at a static pressure less than 

thehydraulic test pressure for transformer tank. Means shall be provided to prevent 

theingressof moistureand of sucha design topreventgasaccumulation. 

9.2.10 AccommodationforAuxiliaryApparatus 
 

Wherespecified,suchas,forrestrictedearthfaultprotection,facilitiesshallbeprovidedforthe 

mountingof aneutralcurrenttransformer. 

 

RATINGANDDIAGRAMPLATES 

ThefollowingplatesshallbefixedtoTransformer inavisibleposition. 

A rating plate of weather proof material bearing the data specified in 

theappropriateclauses of IS 2026:1977. 

Adiagramplateshowingtheinternalconnectionandalsothevoltagevectorrelationship of 

the several windings in accordance with IS 2026:1977 and a plan 

viewofthetransformer givingthecorrect physical relationshipoftheterminals. 

9.2.11 JointsandGaskets 

All gaskets used for making oil tight joints shall be of proven material such 

asgranulated cork bonded with synthetic rubber gaskets or synthetic rubber 

orsuchother good material. 
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GASANDOILACTUATED(BUCHHOLTZ)RELAYS 

Buchholtz Relay shall be provided for transformers of capacity 800 KVA and 

above.The design of the relay mounting arrangements, the associated pipe work shall 

be suchthat mal-operation of the relays shall not take place under normal service. The 

pipework shall be so arranged that all gas arising from the transformer shall pass 

throughthe gas and oil-actuated relay. The oil circuit through the relay shall not form 

adelivery path in parallel with any circulating oil pipe, nor shall it be tied into 

orconnected through the pressure relief vent. Sharp bends in the pipe work shall 

beavoided. 

Allwiring connections,terminalboards,fusesandlinksetc.connectedwith gasactuated 

relays shall be suitable for tropical atmosphere. Any wiring liable to be incontact with 

oil shall have oil resistant insulation and the bared ends of stranded wireshall be sealed 

together to prevent seepage of oil entering connection boxes used forcablesor wiring. 

 
9.2.12 CableBox 

 

Cable box shall not be mounted on the tank covers. It shall be feasible to remove 

thetank covers for inspection during maintenance etc. without recourse to breaking 

thejoints or disturbing the cables already terminated. Necessary removable links in 

oilapproachable through inspection cover in tank cover etc. after lowering oil shall 

beprovidedfortestpurpose. 

9.2.13 ParallelOperation 
 

For parallel operation of transformers, the transformers shall have the same 

percentageimpedance,same voltage ratio,same vector group,phase sequence etc. 

9.2.14 Tests 

 

9.2.14.1 TESTSATWORKS: 
 

AllroutineandothertestsprescribedbyIS2026shallbecarriedoutatthemanufacturer‟s 

works before dispatch of the transformer in the presence of 

inspectingofficerifrequired.Copiesofthetestcertificatesshallbefurnishedtothedepartment.

In addition to the prescribed routine tests, temperature rise test shall be invariably 

doneon one transformer of each design. A copy of the impulse test certificate done on 

thesame type/ design of the transformer shall be furnished in accordance with IS 

forpurpose of record. If no impulse test was done in an earlier unit of the same design 

andcapacity, one transformer will be subjected to impulse test in consultation with 

theInspectoratthe firm‟scost. 

Copies of the certificates for pressure test for bushings, and type test for short 

circuitshall besupplied to the Department. 
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9.2.14.1 Testsat SITE: 

In addition to tests at manufacturer‟s premises, all relevant pre-commissioning 

checksand tests conforming to IS code of practice No. 10028 (Part II & III) shall be 

donebeforeenergization.Thefollowingtestsaretobeparticularlydonebeforecablejointingo

r connectingup the bus bartrunking: 

Insulationtest betweenHVtoearthandHVtoMV 

with5000voltsMegger.Insulationtestbetween MVto earth with500 

voltsMegger. 

Di-electricstrengthTestonoil. 

Buchholtzrelayoperationbysimulationtest whenfitted. 

All test resultsare toberecordedandreportsshouldbesubmittedtothedepartment. 
 

9.2.15 InstallationandCommissioning 
 

9.2.15.1 The transformer shall be installed in accordance with IS 10028 (Part II & III)-Code 

ofpractice for Installation and maintenance of transformer. Necessary support 

channelsshall be groutedintheflooring. 

9.2.15.2 Thetransformershallbemovedtoitslocationandshallbecorrectlypositioned.Transformer 

wheels shall be either locked or provided with wheel stoppers. All parts ofthe t r a n s f o 

r m e r s which are supplied loose, such as conservator, radiator banks,Buchholtz relay, 

dial thermometer, bushing etc. shall be fitted on the transformer.Transformer oil supplied 

in drums shall be topped up into the transformer after dulytesting/filteringup tothe 

correctlevelrequired. 

9.2.15.3 Wiring of devices such as Buchholtz relay, dial thermometer etc. shall be carried out 

asperdrawings,Earthingofneutralandbodyofthetransformershallbedoneinaccordancewith 

section(7)of thesespecifications. 

9.2.15.4 Dryingoutoftransformerwindingwillbenecessarywhenthedi-electricstrengthofthe oil is 

lower than the minimum value as per IS10028 or the transformer has not beenenergized 

within 6 months of leaving the works or where the radiator assembly is doneat site. The 

transformer shall be dried out by one of the methods specified in IS 10028.Drying out 

with centrifugal or vacuum type filters will, however, be preferred. 

Thecontractorshallcarryouttheprocessofdryingwithoutinterruptionandshallmaintainalogsh

eetindicatingtime, oiltemperature andinsulation resistance. 

 

9.2.15.5 After complete drying out of the transformer, oil sample shall be collected by 

thecontractor and shall be tested for di-electric strength as specified in IS 335:1993 

withapprovedtestkit. 

9.2.15.6 All devices such as dial type thermometers, Buchholtz relays and main alarm and 

tripcontactsshallbecheckedfor satisfactoryoperation. 

9.2.15.7 Alltestsspecifiedin9.2.14ofthesespecificationsshall becarriedoutbythecontractor 
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inthepresenceofinspectingofficer/consigneefreeofcost. 
 

9.2.16 MaximumAllowablePowerTransformerLosses 
 

Power transformers of the proper ratings and design must be selected to satisfy 

theminimum acceptable efficiency at 50% and full load rating. In addition, the 

transformermust be selected such that it minimizes the total of its initial cost in addition 

to thepresent value of the cost of its total lost energy while serving its estimated loads 

duringitsrespectivelife span. 

Totallossesforoilfilledtransformersshouldconformasperthefollowingtable: 
 

Maximum allowable losses for oil filled distribution transformer 

withhighestvoltagefor equipment36 kV, at50%and 100%ofthe load 

Transformer MaximumAllowablelosses MaximumAllowablelosses 

Capacity(kVA) at50%kVAorload atfull load/RatedkVA 

100 1.04% 1.80% 

160 0.96% 1.38% 

200 0.93% 1.35% 

250 0.89% 1.27% 

400 0.79% 1.12% 

500 0.75% 1.05% 

630 0.70% 0.99% 

1000 0.70% 0.98% 

1600 0.65% 0.98% 

2000 0.64% 0.98% 
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CHAPTER10 

TECHNICALSPECIFICATIONOFDGSET 

 
10.1 SCOPE 

This section deal with unloading procedures, location, standard capacities 

andclimaticconditions for DGsetinstallation. 

10.1.1Unloading 

10.1.1.1GensetswithoutAcousticEnclosure 

10.1.1.1.1Genset should not be lifted from engine and alternator hooks. These aredesigned 

for lifting individual items only. Normally, provision for Gensetlifting is 

provided on base- rails. The Genset should be unloaded from baserail by 

lifting with proper Genset lifting tackle or nylon sling/steel rope ofsuitable 

capacity and crane so as to ensure no damage to oil sump, air 

cleaner,radiatorpipes etc. 

10.1.1.1.2Genset should be covered with polyethylene or tarpaulin during 

installationtoensurethat water doesnot enter inside. 

10.1.1.1.3Spreader bar/ spacer plate of suitable size may be required to 

avoiddamagesto Genset components. 

10.1.1.2DGsetwithAcousticenclosuresareprovidedwithliftinghooks. 

10.1.2 Location 

10.1.2.1DGSetswithAcousticEnclosure 

DGsetsupto1000KVAcapacityarerequiredtobesuppliedwithacousticenclosure as per 

CPCB norms. DG Set with acoustic enclosure shall preferably beinstalled outside the 

building (including terrace subject to structural feasibility) &location should be 

finalized in consultation with the Architect. However, DG setshould be as near to the 

substation as possible i.e. as near to Essential LT Panel aspossible.AssociatedAMF 

panel/Electricalpanelofthe DGSetcan be locatedinside the acoustic enclosure or 

outside the acoustic enclosure as per manufacturerstandard. In case, AMF/ Electrical 

panel has to be installed outside the acousticenclosure, location of room to house 

AMF/ Electrical panel should be decided inconsultation with the Architect so that it 

shall be as near to the acoustic enclosure aspossible. Specially, in case of connection 

through bus trunking, care should be takenforaesthetics. 

 
10.1.2.2        DG SetswithoutAcoustic Enclosure 

10.1.2.2.1In case of DG Sets beyond 1000 KVA capacity i.e. when DG set is supplied 

withoutacoustic enclosure, room of appropriate size should be provided to house the 

DG Set.The DG set room should be as near to the substation as possible (i.e. as near 

toEssentialLTPanelas possible). Whiledeciding the room layout,typical 2-metersfree 

space around Genset is recommended for proper heat dissipation and ease ofservice. 

However, to avoid hot air re-circulation, radiator cooled engines should 

havemaximum possible space in the front. Minimum 1.5-meter free space is must. 

Atypical Gensetroomis shown in Figure1. 
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10.1.2.2.2  As far as possible, installation of DG Set should be avoided in basement. In 

caseswhere installation of D.G. Set in basement is unavoidable, due care of supply 

ofadequateamount ofairrequiredforproperoperationofD.G.Setshall betaken. 

10.1.3 NominalratingsofDGSets 

DGSetsarenormallyavailableinfollowingstandardcapacities: 

(RatingsinKVA) 

7.5 10 12.5 15 17.5 25 30 35 40 50 62.5 

75 82.5 110 125 140 200 225 250 320 350 380 

415 450 500 550 600 625 700 750 1010 1250 1500 

 
Capacity output of DG Set should be specified in tender in terms of “Prime 

PowerRatingat0.85loadfactor”asperClause13.3.2ofISO-8528(Part-1),titled 

„Reciprocating internal combustion engine driven alternating current generating 

sets:Part-

1:Application,ratingsandperformance‟(SeeAppendix„I‟).However,depending upon 

the particular application & use, „Continuous‟ or „Standby‟ ratingcan bespecified. 

10.1.4 ClimaticConditions 

TheoutputofDGSetshallbespecifiedintenderdocumentsunderactualsiteconditions. The 

tenderer has to certify that the engine & alternator meets the 

capacityrequirementafterde-rationas per IS/ BIS. 

10.1.5    DGSetupto1000KVA capacityshouldbetypetestedforNoise 

andEmission norms/standards as per CPCB as per Appendix „II‟ 

andAppendix„III‟ . 

10.2  DIESELENGINE 

Scope: This section covers engine rating, standard components of a diesel 

engineincludingexhaustpiping. 

10.2.1  DieselEngine 

10.2.1.1 Engine Rating 

The engine shall be of standard design of the original manufacturers. It should be 

4stroke cycles, water cooled, naturally aspirated/ turbo charged (as per 

manufacturerstandard), dieselenginedeveloping suitable BHP for giving apower 

rating as perISO 8528- Part-1 in KVA at the load terminals of alternator at 1500 rpm 

at actual siteconditions. 

The engine shall be capable for delivering specified Prime Power rating at 

variableloads for PF of 0.8 lag with 10% overload available in excess of specified 

output forone hour in every 12 hours. The average load factor of the engine over 

period of 24hoursshallbe 0.85(85%)for prime power output. 

Thetestingprocedureshallbeas mentionedin para1.15. 

The engine shall conform to IS:10000/ ISO 3046/ BS:649/ BS 5514 amended up 
todate. 
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10.2.1.2   Necessary certificate indicating the compliance of the above capacity requirement 

forthe engine model so selected along with compliance of Noise and Emission norms 

asper latest CPCB guidelines for DG set capacity up to 1000 KVA, should be 

furnishedfrom the manufacturers along with the technical bid. (Refer Appendix „II‟ 

for noisenorms and Appendix „III‟ for emission norms). However above 1000 KVA 

DG set,manufacturers shall furnish certificate that the Engine for the DG set complies 

withthe CPCBEmissionnorms. 

10.2.1.3    Theengineshallbefittedwithfollowingaccessoriessubjecttothedesignofthemanufacturer: 

DynamicallybalancedFlywheel 

Necessaryflexiblecouplingandguardforalternatorandengine(applicable onlyfor

 doublebearingalternator) 

Aircleaner(dry/oilbathtype) aspermanufacturerstandard, 

A mechanical/ electronic governor to maintain engine speed at all conditions 
ofload.(see Clause9.2.1.4) 

Dailyfuelservicetank ofminimumcapacityas perTable below, fabricatedfrom 

M.S.sheetwithinlet,outletconnectionsairventtap,drainplugandlevelindicator 

(gauge) M.S. fuel piping from tank to engine with valves, unions,reducers, 

flexible hose connection and floor mounting pedestals, twin fuel 

filtersandfuelinjectors.Thelocationofthetankshalldependonstandardmanufacturers

design. 

TableI:RecommendedMinimumCapacityofDailyFuel ServiceTank 

 

S.No. Capacityof DGset MinimumFuel Tank 

Capacity 

(i) Upto 25KVA 100Litres 

(ii) Above 25 to 62.5KVA 120Litres 

(iii) Above 62.5 KVA to125KVA 225Litres 

(iv) Above 125 KVA to200KVA 285Litres 

(v) Above 200 KVA to380KVA 500Litres 

(vi) Above 380 KVA to500KVA 700Litres 

(vii) Above 500 KVA to750KVA 900Litres 

Dry exhaust manifold with suitable exhaust residential grade silencer 

toreduce thenoiselevel. 

Suitableself-starterfor 12V/24V DC. 

Battery charging alternator unit and voltage regulator, suitable for 
startingbatteries,batteryracks withinterconnectingleads andterminals. 

Necessary gear driven oil pump for lubricating oil, priming of engine 
bearingaswellasfuelsystems aspermanufacturerrecommendations. 

Naturally aspirated/ turbo charger (as per manufacturer 

standard)Lubricationoilcooler 

Lubricationoil filterswithreplaceableelements 

Crankcaseheaterasper manufacturerrecommendations 
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Fuel injection: Engine should have suitable fuel injection system in order 

toachievelowfuelconsumption 

Fuel controlsolenoid 

Fuelpumpwithenginespeedadjustment 

EngineControl Panel:fittedandhavingdigitaldisplayforfollowing: 
 

(a) Start/stopkeyswitch. (f) Batterychargingindication 

(b) Lubeoilpressureindication (g)Lowlub.Oiltripindication 

(c) Watertemp.indication (h)Highwatertemp.indication 

(d) RPMindication (i) Overspeedindication. 

EngineHoursindications 

All moving parts of the engine shall be mechanically guarded in such a 

mannerthat a human fingercannottouchanymovingpart. 

Radiator/ Heat Exchanger System/ Remote Radiator (delete whichever is 

notapplicable) 

Any other item not included/ specified but is a standard design of 

themanufacturer 

10.2.1.4Governor 

Mechanical governor of class A2 for up to and including 200 KVA capacity 

andElectronic governor of class A1 for capacity above 200 KVA, as per ISO 

3046/BS5514withactuatorshallbeprovidedasperstandarddesignofmanufacturer.Gover

norshallbeaself-contained unit capable of monitoringspeed. 

10.2.1.5FrequencyVariation 

The engine speed shall be so maintained that frequency variation at constant 

loadincludingno loadshallremain withina band of1% ofratedfrequency. 

10.2.1.6       Fuel System 

It shall be fed through engine driven fuel pump. A replaceable element of fuel 

filtershall be suitably located to permit easy servicing. The daily service tank shall 

becomplete with necessary supports, gauges, connecting pipe work etc. In case of 

TopMounted tanks, non-return valves are must in fuel supply and return line of 

specifiedvalue. Pipe sealant should be used for sealing for all connections. No 

Teflon tape tobe used. If piping length is more than 10 meters, detail engineering is 

required inconsultationwith OEM/Manufacturers. 

10.2.1.7LubricatingOil System 

It shall be so designed that when the engine starts after a long shut down 

lubricationfailuredoesnotoccur.Necessaryprimingpumpforthelub.oilcircuitasperrecom

mendation of manufacturer shall be installed, to keep bearings primed. Thispump 

shall be normally automatically operative on AC/ DC supply available with theset. 

10.2.1.8StartingSystem 

This shall comprise of necessary set of heavy-duty batteries 12V/ 24V DC (as 

permanufacturerstandard),andsuitablestarter motors, axialtypegeartomatch withthe 
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toothedringontheflywheel.Atimerinthecontrolpaneltoprotectthestartermotorfromexcessivel

ylongcrankingrunsshallbesuitablyintegratedwiththeengineprotection system and shall be 

included within the scope of the work. Battery capacityshall be suitable for meeting the 

needs of starting system (as three attempts starting), aswell as the requirements of control 

panel, indications and auxiliaries such as primingpump as applicable etc. The scope shall 

cover all cabling, terminals, including initialcharging etc. The system shall be capable of 

starting the DG set within 20-30 sec., even inwintercondition with an 

ambienttemperaturedown to 0°C. 

10.2.1.9   BatteryCharger 

The battery charger shall be suitable to charge required numbers of batteries at 

12V/24 volts complete with, transformer, rectifier, charge rate selector switch, 

indicatingammeter & voltmeter etc. Connections between the battery charger & 

batteries shallbeprovided with suitable copperleadswithlugs etc. 

10.2.1.10   Piping Work 

Allpipelinesandfittingsandaccessoriesrequirementinsidetheroom/enclosureand 

outside for exhaust piping shall be provided by the contractor. This shall 

includenecessaryflexiblepiecesintheexhaust,fuel,lub.oilandwaterlinesasarenecessary 

in view of the vibration isolation requirement in the installation. Piping ofadequate 

size shall be used for lub. oil of the material as per manufacturer standard.However, 

only M.S. pipes for the exhaust shall be used. For fuel lines within theacoustic 

enclosure, PVC braided pipe as per manufacturer recommendations can 

beused.However,forfuellinesoutsidethe acousticsenclosure onlyMS pipebeused. 

The pipe work shall be inclusive of all fittings and accessories required such 

asbends, reducers, elbows, flanges, flexible connections, necessary hardware etc. 

Theinstallationshallcoverclamps,supports,hangersetc.asarenecessaryforcompletingth

ework.However,theworkshallbesectionalizedwithflangedconnections as are 

necessary for easy isolation for purposes for maintenance of unitasapproved 

byEngineer-in-charge. 

10.2.1.11   CommonBedPlate 

Engine and alternator shall be directly coupled or coupled by means of 

flexoplate/flexiblecouplingaspermanufacturerstandarddesignandbothunitsshallbemou

ntedonacommonbedplatetogetherwithallauxiliariestoensureperfectalignment of engine 

and alternator with minimum vibrations. The bed plate shall 

besuitableforinstallationonsuitableanti-vibration mountingsystem. 

 

10.2.1.12ExhaustSystem:(whereverapplicable) 

10.2.1.12.1Exhaust Piping: All M.S. Pipes for exhaust lines shall be conforming 

torelevantIS.Therunsformingpartoffactoryassemblyontheengineflexibleconnections 

up to exhaust silencer shall be exclusive of exhaust piping item. Thework includes 

necessary cladding of exhaust pipe work using 50 mm thick Looselybound resin 
3 

(LBR)mattress/mineralwool/Rockwool,densitynotlessthan120kg/m 
 

and 

aluminum cladding (0.6 mm thick) for the complete portion. The exhaust pipe 
workincludesnecessarysupports,foundationetc.toavoidanyload&stressonturbocharger 
/ exhaust piping. The exhaust pipe shall be *run along the existing wall of the 
buildingdulyclamped/*supportedonindependentstructureforwhich,thedesignandDrawingf
orsuch structure shallbegotapproved fromthe Engineer-in-charge. 
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7 

10.2.1.12.2(a) Exhaustsystemshouldcreateminimumbackpressure. 

 
Number of bends should be kept minimum and smooth bends should 

beusedto minimize backpressure. 

 
Pipesleeveof larger 

dia.shouldbeusedwhilepassingthepipethroughconcretewall&gapshouldbe 

filledwithfeltlining. 

 
ExhaustpipinginsidetheAcousticEnclosure/Gensetroomshouldbelagged with 

asbestos rope along with aluminum sheet cladding / insulated asper clause 

2.2.1.12.1toavoid heatinputtothe room. 

 
Exhaustflexibleshall haveitsfreelengthwhenitisinstalled.Forbiggerengines, 

2flexiblebellowscan beused. 

 
For engines up to 500 KVA, only one bellow is required. However, 

ifexhaust pipe length is more than 7 m then additional bellow/ provision 

forexpansionshould beprovided. 

 
„ScheduleB‟MSpipesandlongbend/elbowsshouldbeused. 

 
The exhaust outlet should be in the direction of prevailing winds and 

shouldnot allowexhaustgasestoenter airinlet/ windows etc. 

 
When tail end is horizontal, 45 Degree downward cut should be given at 

theendofthepipe toavoid rain water entryinto exhaustpiping. 

 
When tail end is vertical, there should be rain trap to avoid rain water 

entry.If rain cap is used, the distance between exhaust pipe and rain cap 

should behigher than diameter of pipe. Horizontal run of exhaust piping 

should slopedownwards away from engine to the condensate trap. Silencer 

should beinstalledwithdrain plugatbottom. 

 
10.2.1.12.3Optimum Silencer Location: Location of the silencer in exhaust system 

hasverydefiniteinfluenceonbothreductionofnoiseandbackpressureimposed on 

the system. The preferred silencer locations are given in theTable below, 

where L is length of the total exhaust system measured fromexhaust 

manifold in meters. Please note that locating the silencer as peroptimum 

silencer location is not mandatory. For high rise buildings, 

suitablearrangementsmayhavetobeprovidedinconsultationwithacousticsengi

neer. 

OptimumLocationofSilencer(Inmeters) 

 In-lineEngine „V‟Engine 

Best 2L/5 (4L – 1.5)/5 

Secondbest 4L/5 (2L – 4.5)/5 

WorstLocationof L/5 or3L/5or attailend (3L -10)/5or atthetail 

Silencer ofExhaustpiping endof Exhaust piping 
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10.2.1.12.4ExhaustStackHeight: Inordertodisposeexhaust 

abovebuildingheight,minimumexhauststackheightshouldbe as follows:- 

a) ForDGsetupto1000KVA:- 

H= h+ 0.2 KVA 

 
WhereH=height ofexhaust stackh =height ofbuilding 

b) ForDGsetabove 1000KVA: - 

30mHigh or3mabovethebuildingheight,whicheverishigher. 

10.2.1.12.5Care should be taken to ensure that no carbon particles emitted due to 

exhaustleakageentersanddepositsonalternatorwindingsandonopenconnections. 

10.2.1.12.5Support toExhaust Piping:Exhaust pipingshouldbe supportedin such mannerthat 

load ofexhaustpipingis notexertedtoturbocharger. 

10.2.1.13   AirSystem 

It is preferable to provide vacuum indicator with all engines to indicate choked 

filter.Maximum air intake restrictions with clean and choked filters should be 

withinprescribed limit as per OEM/ manufacturer recommendation for the particular 

modelof the engine. Gensets should be supplied with medium duty/ heavy duty air 

cleaners(specify one only). (Heavy duty air cleaner should be used for installations 

in dustyorpollutedsurroundings.) 

10.2.1.14  CoolingSystem 

10.2.1.14.1     Systemshould bedesigned forambienttemperature of40 DegC. 

10.2.1.14.2     Watersoftening/ demineralizingplantsshouldbeused,ifrawwater 

qualityisnotacceptable. 

10.2.1.14.3     Coolant should be used mixed with additive (in suitable proportion) as 

perrecommendationofOEM/Manufacturerforvariousenginemodels. 

10.2.1.14.4     Radiatorfanflowshould befree fromanyobstruction. 

10.2.1.14.5  

ForradiatorcooledDGSet,properroomventilationshouldbeplannedatthetimeofconstruc

tion of DG room. 

10.2.1.14.6  Remote Radiator can be used in case of basement installation where fresh air maynot 

be available. The proper location of remote radiator is very essential for 

thesuccessful and efficient operation of remote radiator. In this the cooling media 

isambient air. So, in order to obtain maximum efficiency from remote radiator, it 

isnecessary to get fresh air in its surrounding. The horizontal distance of 

remoteradiatorfromengine shouldnotexceed 10Meter. 

10.2.1.14.7  For the dusty or polluted surroundings (as radiator gets clogged) and/ or 

biggercapacity Gensets (say 1000 KVA and above), installation of Cooling System 

withHeat Exchangersystemmaybe used. 

10.2.1.14.8  Optional items as under may be included as per site requirement atthe 

discretionofTechnicalSanctioningauthority: 
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Cooling 

SystemRemoteR

adiator 

JacketWater Heater 

CrankcaseOilHeater 

Aftercoolerjacketturbochargerelectricalpreheatsystems. 

FuelSystem 

Fuel Water 

SeparatorAuxiliaryF

uel Pump 

ExhaustSystem 

Industrial Grade 

MufflerResidential Grade 

MufflerCriticalGradeMuffler

SuperCriticalGradeMuffler 

Start System 

Battery Warmer 

PlateBatteryCharger 

ᜀ Āᜀ 
utomaticFloatEqualizing 

Āᜀ Āᜀ 

ᜀ Āᜀ Āᜀ Āᜀ 
rickle 

10.3   ALTERNATOR 
 

Scope:Thissectioncoverstechnicalrequirement ofthealternator. 

10.3.1 Synchronous Alternator 

Self excited, screen protected, self regulated, brush less alternator, Horizontal 

footmounted in Single/Double bearing construction (specify one only) suitable for 

thefollowing: 
 

RatedPF. : 0.8(lag)   

Ratedvoltage : 415volts   

Ratedfrequency : 50Hz   

No.of Phases : 3    

Enclosure : SPDP   

Degreeofprotection : IP-23    

Ventilation : Self ventilated air- 

cooledAmbientTemperature : 40° C Maximum 

InsulationClass : F/H    

TemperatureRise :WithinclassF/Hlimitsat rated 

loadVoltageRegulation : +/-1%   

Voltagevariation : +/-5%   

Overloadduration/capacity:  10% for one hourinevery12   hoursof 

continuoususe.      
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Frequencyvariation :Asdefined bythe Engine Governor(+/-1%) 

Excitation : Self/ separatelyexcited(Selfexcitation upto750 

  KVAandseparatelyexcited  systemabove 750 

  KVA) 

TypeofAVR : Electronic 

TypeofBearingand : Anti-friction bearings with Grease 

lubricationarrangement   

Standard : IS4722 &IEC:34 asamended upto date. 
 

10.3.2Alternatorshouldbeabletodeliver outputratingat actualsiteconditions. 

10.3.3The alternator above 500 KVA capacity shall be fitted with suitable Nos. 

ResistanceTemperature Device (RTD) & Bearing Temperature Device (BTD) along 

with 

spaceheaters.Theterminalofspaceheaterswillbewiredtoterminalboxandthetemperature 

scanner shall be provided in control panel for scaling the winding 

andbearingtemperature. 

10.3.4Excitation 

The alternator shall be brushless type and shall be self/separately excited, self-

regulated having static excitation facility. The exciter unit be mounted on the 

controlpaneloronthealternatorassembly.Therectifiershallbesuitableforoperationathigha

mbienttemperatureatsite. 

10.3.5AutomaticVoltageRegulators(AVR) 

Inorder tomaintainoutputterminal voltageconstant withintheregulationlimitsi.e. 

+/- 1%, Automatic voltage regulator unit shall be provided as per standard practice 

ofmanufacturer. 

10.3.6Faulttripping 

In the event of any fault e.g. over voltage/ high bearing temperature/ high 

windingtemperature or an external fault, the AVR shall remove the excitation voltage 

to thealternator.Anemergencytrip shall also be provided. 

10.3.7   Standards 

Thealternatorshallbeinaccordancewiththefollowingstandardsasareapplicable. 

IS:4722/ BS2613:1970.Theperformanceofrotatingelectrical machine. 

IS:4889/ BS269rulesformethodofdeclaringefficiencyofelectrical machine. 

10.3.8Performance 

Voltage dip shall not exceed 20% of the rated voltage for any step load or 

transientloadasperISO8528(Part-

1).Thewindingshallnotdevelophotspotsexceedingsafe limits due to imbalance of 20% 

between any two phases from no load to fullload. 

The generator shall preferably be capable of withstanding a current equal to 1.5 

timesthe rated current for a period of not more than 15 seconds as required vide 

clause14.1.1 of IS 4722:1992. 
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The performance characteristics of the alternator shall be as 

below:Efficiencyatfullload 0.8 P.F. 

Upto 25KVA– not lessthan82% 

Above 25 KVA and up to 62.5 KVA – not less than 

86%Above 62.5 KVA & up to 250 KVA – not less than 

90%Above250 KVA– notlessthan 93.5% 

(b) Totaldistortionfactor Lessthan3% 

(c) (i) 10%overload Onehourin every12 hrs  of 

   continuoususe. 

 (ii) 50%overload 15 seconds. 

10.3.9TerminalBoxes 

Terminal boxes shall be suitable for U.G. cables/ Bus Trunking. The terminal 

boxshall be suitable to withstand the mechanical and thermal stresses developed due 

toanyshortcircuitattheterminals. 

10.3.10EarthTerminals 

2 Nos. earth terminals on opposite side with vibration proof connections, non-

ferroushardware etc. with galvanized plate and passivated washer of minimum size 

12 mmdia.holeshallbe provided. 

10.3.11SpaceHeaters 

Alternators of capacity more than 500 KVA shall be provided with suitable 

spaceheaterstomaintainthewindingtemperatureautomaticallysuchthatitdoesnotabsorb 

moisture during long idle periods. The heater terminals shall be brought to aseparate 

terminal box suitable for 230 V AC supply and a permanent caution noticeshall 

bedisplayed. 

10.4 MANUAL/AMFPANEL,BATTERIESAND ELECTRICALSYSTEM 

Scope: This section covers technical and functional requirements of Manual/ 

AMFPanel,Battery/ElectricalSystem. 

10.4.1Locationof Panel 

10.4.1.1     DGSetwithAcousticEnclosure 

AssociatedAMFpanel/ManualpaneloftheDGSetcanbelocatedinsidetheacoustic 

enclosure or outside the acoustic enclosure as per manufacturer‟s standard.In case, 

AMF/ Manual panel has to be installed outside the acoustic panel, location 

ofroomtohouseAMF/ManualpanelshouldbedecidedinconsultationwiththeArchitect as 

near to the acoustic enclosure as possible. In case of connection 

throughbustrunking,care shouldbe takenforaesthetics vis-à-vissurrounding. 

10.4.1.2DGSetwithoutAcousticEnclosure 

In case of DG Set is supplied without acoustic enclosure, Manual/AMF 

electricalcontrolpanelshouldbelocatedinsidethe sub-stationbuilding. 

 
10.4.2Typeof ControlPanel 

ControlpanelshallbeeithermanualtypeorAMFtypeaspertherequirementofworkto be 

decided byNITapprovingauthority. 
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10.4.2.1ManualControlPanel 

The control panel shall be fabricated out of 1.6 mm sheet steel, totally enclosed, 

dust,damp and vermin proof wall mounted/ free standing floor mounted type with IP-

53degreeofprotection &frontoperated. 

The Standard control panel shall consist the following 

instruments:Compositemeterfordigitaldisplayof: 

Voltage 

Current 

Power factor (for 15 KVA and 

above)Frequency (for 15 KVA & 

above)EnergyMeter(for 15 

KVA&above) 

HRCfusesofsuitablerating. 

One MCB of suitable rating for DG sets up to 45 KVA rating 

orSwitchDisconnectorFuseUnit(SDFU)forhigher ratings. 

Pushbutton-switchorON/OFFSwitchforONandOFFoperation 

Pilot lamps one No. in case of single-phase DG sets and 3 numbers in 

caseofthree phase DGsets. 

Battery charger complete with voltage regulator, Voltmeter and Ammeter 

forcharging the battery from external mains. This will be in addition to the 

batterychargingalternator or dynamo fittedon the engine. 

Instrumentfuses. 

All the components in the control panel shall be properly mounted, duly wired 

andlabeled.Suitableterminalsaretobeprovidedforpanelincomingandoutgoingconnectio

ns. 

10.4.2.2AMFControlPanel 

10.4.2.2.1General Features: The control panel shall be fabricated out of 1.6 mm thick sheetsteel, 

totally enclosed, dust, damp and vermin proof free standing floor mounted 

type&frontoperated.Itshallbemadeintosectionssuchthatasfarasfeasible,thereisno 

mixing of control, power, DC & AC functions in the same section and they 

aresufficiently segregated except where their bunching is necessary. Hinged doors 

shallbe provided preferably double leaf for access for routine inspection from the 

rear.There is no objection to have single leaf hinged door in the front, all 

indicationlamps, instruments meter etc. shall be flushed in the front. The degree of 

protectionrequiredwillbe IP-42 conformingto IS 2147. 

10.4.2.2.2 Terminal Blocks and Wiring: Terminal blocks of robust type and generally not less than15 

Amps capacity, 250/500 V grade for DC up to 100 V and 660/ 1100 volts grade forACand 

restofthejunction shallbe employed in such amannerso thatthey 

are freely accessible for maintenance. All control and small wiring from unit to 

unitinside the panel shall also be done with not less than 2.5 sqmm copper 

conductorPVC insulated and 660/ 1100 volts grade. Suitable color coding can be 

adopted.Wiring system shall be neatly formed and run preferably, function wise and 

as far asfeasible segregated voltage wise. All ends shall be identified with ferrules at 

theends. 



150  

10.4.2.2.3Labeling: All internal components shall be provided with suitable 

identificationlabelssuitablyengraved.Labels shall befixed 

onbuttons,indicationlampsetc. 

10.4.2.2.4Painting:Theentirepanelshallbegivenprimercoatafterpropertreatmentandpowder 

coatingwith7 tanksprocessbeforeassemblyofvarious items. 

10.4.2.2.5Equipmentrequirements:Thecontrolcubicalshallincorporateintoassemblygeneralequipm

ent and systems asunder: 

Control system equipments and components such as relays, contactors, 

timers,etc. both for automatic operation on main failure and as well as for 

manualoperation. 

Equipmentandcomponentsnecessaryfortestinggeneratingset‟shealthinesswithtes

tmode and withload on mains. 

Necessary instruments and accessories such as voltmeter, power factor 

meter,KWmeter,KWHmeter,Ammeter,Frequencymeteretc.inoneenergyanalyzer 

unitwithselector switch toobtainthereadingof desiredparameters. 

Necessaryindicationlamps,fuses,terminalblocks,pushbuttons,controlswit

chesetc. asrequired. 

Necessary engine/ generating set shut down devices due to faults 

/abnormalities.Necessary visual audio alarm indication and annunciation facility 

as specified.Necessarybatterycharger. 

Necessary excitation control and voltage regulating equipment. 

(Alternativelyprovidedon the Alternatoritself). 

Necessary overhead bus trunking terminations all internal wiring, 

connectionsetc.asrequired. 

Breakersasspecifiedinthescheduleof work. 

10.4.2.2.6  SystemOperation: 
 

The above-mentioned facilities provided shall afford the 

followingoperational requirements. 

 

10.4.2.6.1AutoMode: 

A line voltage monitor shall monitor supply voltage on each phase. When 

themains supply voltage fails completely or falls below set value (variable 

between80 to 95% of the normal value) on any phase, the monitor module shall 

initiatestart-upofdieselengine. To avoidinitiationdueto momentary disturbance, 

atime delay adjustment between 0 to 5 second shall be incorporated in start-

upinitiation. 

Athree-attemptstartingfacilityshallbeprovided6secondsON,5secondsOFF,6 

seconds ON, 5 seconds OFF, 6 seconds ON, if at the end of the third attempt,the 

engine does not start, it shall be locked out of start, a master timer shall 

beprovided for this function. Suitable adjustment timers be incorporated which 

willmakeitfeasibletovaryindependentlyON-OFFsettingperiodsfrom1-10seconds. 

If alternator does not build up voltage after the first or second start 

asmaybe,furtherstartingattemptwill not bemadeuntilthestartingfacilityisreset. 
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Once the alternator has built up voltage, the alternator circuit breaker 

shallclosely connect the load to the alternator. The load is now supplied by 

thealternator. 

When the main supply is restored and is healthy as sensed by the line 

voltagemonitorsetting,bothforundervoltageandunbalance,thesystem 

shallbemonitored by a suitable timer which can be set between 1 minute to 10 

minutesfortheloadtobe transferred automaticallytomain supply. 

The diesel alternator set reverts to standby for next operation as per (a), (b) 

andabove. 

10.4.2.6.2  ManualMode: 

In a manual mode, it shall be feasible to start-up the generator set by 

theoperatoronpressingthe startpush button. 

Threeattempt startingfacilityshall beoperativeforthestart-upfunction. 

Alternatorcircuitbreakerscloseandtripoperationsshallalsobethroughoperatoronlyb

ypressingtheappropriatebuttononthepanelandclosureshallbefeasibleonlyafteralter

natorhasbuiltupfullvoltage.Iftheloadisalreadyon 

„mains‟,pressureon„close‟buttonshallbeineffective. 

Engineshutdown,otherwiseduetofaults,shallbemanualbypressinga„stop‟button. 

10.4.2.6.3     TestMode: 

When under „test‟ mode pressing of „test‟ button shall complete the start 

upsequence simulation and start the engine. The simulation will be that of 

mainsfailure.Sequence 2.4.2.2.6.1(a)and(b)shallbe completed. 

Engine shall build up voltage but the set shall not take load by closing of 

alternatorcircuit breaker. When the load is on the mains, monitoring of 

performance forvoltage/frequencyetc. shallbe feasible withoutsupplytoload. 

If during test mode, the power supply has failed, the load shall 

automaticallyget transferredto alternator. 

Bringing the mode selector to auto position shall shut down the set as 

persequence of 2.4.2.2.6.1(d) provided main supply is ON. If the mains supply 

isnot availableatthat time, thealternatorshalltakeloadasin(c)above. 

10.4.2.2.7     Engineshut downandalternatorprotectionequipment: 

Followingshutdownandprotectionsystemshall beintegratedinthecontrol panel. 

(a)Engine: 

Lowlubricatingoilpressureshut down.Thisshallbeinoperativeduringstartupand 

accelerationperiod. 

High coolant (water) temp. shut 

down.Engineover speed shut down. 

Alternator Protection: Following protection arrangement shall be 

made:Over load 

Shortcircuit 
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Earth 

faultOvervol

tage 

10.4.2.2.8  MonitoringandMeteringFacilities: 

(a)Necessary energy analyzer unit for visual monitoring of mains, alternator 

andloadvoltage, current,frequency, KWH,powerfactor,etc. 

A set of visual monitoring lamp indication 

for:Load on set 

Load on mains 

Setontest(Alternatoronoperationduty,Alternatoronstandbyduty). 

Set of lamps for engine shut down for over speed, low lub. oil 

pressureand high coolant water temperature, overload trip of alternator, 

earth 

faulttripofalternator,enginelockoutandfailuretostartetc.Alltheseindications 

shall have an audio and visual alarm. When operator acceptsthe alarm, 

the hooter will be silenced and the fault indication will 

becomesteadyuntilresetbyoperatinga resetbutton. 

10.4.2.2.9    OperatingDevices: 

Asetofoperationdevicesshallbeincorporatedinthefrontofpanelasunder: 

Master Engine Control Switch: This shall cut off in „OFF‟ position DC control 

tothe entire panel, thus preventing start-up of engine due to any cause. 

However,battery charger, lamp test button for testing the healthiness of indication 

lamps, DCvolt mater / ammeter etc. shall be operative. It shall be feasible to lock 

the switch inOFFposition formaintenance and shutdown purposes. 

OperationselectorswitchOFF/AUTO/MANUAL/TESTposition. 

Energyanalyzerunitfordisplayofvariouselectricalparameterslikevoltage,current,fr

equency, KW, powerfactor, etc. 

Asetof push buttonasspecified. 

Relays,contactors,timers,circuit breakersasrequired. 

Necessary battery charger with boost/ trickle selector, DC voltmeter and 

DCammeter. 

10.4.2.2.10  Compatibilitywith„BuildingManagementSystem‟(BMS): 

PLC compatibility and required nos. of Input/ Output terminals points should 

beprovidedinthe AMFcontrolpanel. 

10.4.3Battery/ElectricalSystem 

10.4.3.1Batteries supplied with Genset are generally dry and uncharged. First charging 

ofuncharged batteries is very important and should be done from authorized 

batterychargingcentre. Initialchargingshould bedonefor 72-80 hours. 

10.4.3.2Batteriesshould beplacedonstandsandrelativelyat coolplace. 

10.4.3.3Battery capacity and copper cable sizes for various engine capacity are recommended 
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asindicatedinthe tablebelow.Cablesizesshown areformaximumlength of2m.If 
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length is more, cable size should be selected in such a way that voltage drop 

doesnot exceed2V.However,capacityasrecommendedby manufacturermaybetaken. 

 

DGSet Capacity Batte Cable Size Electri 

r (Material cal 

y Copper) Sys 

Above500 KVA 360 70 24 

Above 125 KVA upto500KVA 180 70 12 

Above 82.5.KVA upto125KVA 180 50 12 

Above62.5 KVAupto 82.5 KVA 150 50 12 

Above 25 KVAup to 62.5KVA 120 50 12 

Up to 25KVA 88 35 12 

10.4.3.4ForAMFapplications,astaticbatterychargerworkingonmainssupplyisrecomme

ndedto keepthe batteriescharged atall times. 

10.4.3.51.5sq.mmcopper wireshouldbeusedfor wiringbetweenjunctionbox and ControlPanel. 

10.4.4 Cabling 

10.4.4.1 Powercablingbetweenalternatorandcontrolpanelandcontrolpanelandchangeover switch 

to mains should bedone with recommended cablesizes. 

10.4.3.2Typicalcablesizesfor415V applicationareprovidedinAppendixVI. 

10.4.3.3As far as possible, for DG Set of capacity 750 KVA & above connection 

betweenalternator to AMF panel & AMF Panel to Essential panel shall be through 

bus-trunking.Forexposed/outdoor bustrunkingprotectionrequirement shouldbe IP-55. 

10.4.3.4If LT panel is part of tender of the DG Set jobs of 500 KVA & above, LT 

Panelspecified,shouldbeone ofthereputed brands. 

10.4.3.5Overheatingduetolosethimbling/undersizecablescausesmostofelectricalfailures, hence 

correct size of cable and thimbles should always be used, if cable isspecified. 

10.4.3.6Whileterminatingcables,avoidanytensiononthebolts/busbars(ifcableisspecified). While 

terminating R, Y& B phase notations should be maintained in thealternatorand 

controlpanelforeasymaintenance. 

10.4.3.7Crimped cables should be connected to alternator and control panel through 

cableglands,if cable isspecified. 

 
10.4.3.8Multi-core copper cables should be used for inter connecting the engine controls 

withtheswitchgear and otherequipment. 

 
10.4.3.9For AMF application, multicore 1.5 sq.mm flexible stranded copper cable for 

controlcablingshould beused. 

 
10.4.3.10Itisrecommendedtosupport outputcablesonseparatestructureongroundsothatweight 

ofcablesshould notfallonalternator/baserail. 
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10.4.3.11Externalwirings,whenprovidedforremotevoltage/excitationmonitoring/droopCT etc. 

shall be screened sheathed type. Maximum length of such wiring shall notexceed5 

meters. 

 
10.4.3.12AlternatorTerminationLinks 

 
10.4.3.12.1For proper terminations between links and switchgear terminals, the contact areamust 

be adequate. The following situations should also be avoided as they lead tocreationof 

heatsourcesatthe pointoftermination: 

Point contact arising out of improper position of links with 

switchgearterminals[Figure 2(i)]. 

Gaps between busbars / links and terminals being remedied by 

connectingbolt/stud [Figure2(ii)].Insuch casestheboltwillcarry 

theloadcurrent.Normally these bolts / studs are made of MS and hence are not 

designed tocarrycurrents. 

 
10.4.3.12.2Adequate clearance between busbars / links at terminals should be 

maintained(IS4232maybe referred tofor guidelines). 

Figure2(iii)indicatesthequalityofdifferentconfigurations. 

 
10.4.3.12.3Improper termination will lead to local heat generation which may lead 

tofailure. 

 

10.5FOUNDATION 
 

Scope:Thissectioncovers 

detailsoffoundationsforDGsetwithorwithoutacousticenclosures. 

10.5.1  GensetwithAcousticEnclosure 

For DG Sets installed inside the DG Set Room - A PCC foundation (1:2:4, M-

20 grade) of approximate depth 150 mm above the finished Genset Room 

Floorlevel is required so as to provide leveled surface for placement of the 

acousticsenclosure.The length and breadth offoundation should beatleast250 

mmmore on all sides than the size of the enclosure. Genset should be mounted 

onAVM‟sinsidetheenclosure. 

ForDGSetsinstalledoutsideinopenarea-APCC(1:2:4,M-

20grade)foundationofweight2.5timestheoperatingweightoftheGensetwithenclos

ureorasrecommendedbytheGensetmanufacturerOEM/OEA,whichever is higher, 

is required to be provided and is included in scope of 

workforSITCofGenset.300mmofthisfoundationheightshouldbeabovethegroundl

evel.Thelengthandbreadthoffoundationshouldbeatleast250mmmore on all sides 

than the size of enclosure. Genset should be mounted 

onAVM‟sinsidetheenclosure. 

Design of the foundation as recommended by the OEM shall be submitted 

bythe contractor before execution of work along with the drawings as 

mentionedinsection 1.19. 
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10.5.2GensetwithoutAcousticEnclosure 

10.5.2.1Gensetshould not beinstalled onloosesandorclay. 

10.5.2.2Foundation should be designed considering safe bearing capacity of soil. 

Vibrationisolators(AVMs)shouldbeprovidedtoreducevibrationtransmissiontothesurr

oundingstructure. 

10.5.2.3Depths of PCC (Plain Cement Concrete) for typical soil condition have been 

showninthetablebelow.Howeverstructuralengineershouldbeconsultedtoverifythedata

dependinguponsoilcondition. 

 

DGSet Capacity(KVA) TypicalDepthof PCCFoundation(Forsoil 

bearingcapacity5000kg/sqm) 

750-2000 600 mm 

625 400 mm 

320-500 400 mm 

200-320 400 mm 

82.5-200 400 mm 

Up to 82.5 200 mm 

10.5.2.4Foundation level should be checked diagonally as well as across the length for 

evenflatness.Thefoundationshouldbewithin± 0.5Degree (angle)ofanyhorizontal 

plane. 

10.6 ACOUSTICENCLOSURE 

Scope:Thissection coverstechnicalrequirements ofthe acousticenclosures. 

10.6.1       As per CPCB norms, restriction has been imposed for new DG sets up to 1000 

KVAfor noise level (see Appendix „II‟). Therefore, in terms of these norms, 

acousticenclosure should be type tested at the climatic conditions specified in para 

9.1.4throughone oftheauthorized laboratories. 

10.6.2   Installation 

10.6.2.1         Acoustic enclosures are supplied with built in Anti Vibration Mountings 

(AVMs).Assuch Gensetcan beinstalled directlyon theleveledsurface. 

10.6.2.2         Exhaust piping outlet should not be turned towards window / ventilator of home 

oroccupiedbuilding. Provision of raincapshould beensured. 

10.6.2.3         The acoustic enclosure placement should be such that there is no restriction in 

frontofairinletand outletfromcanopy. 

10.6.3  ServiceAccessibility 

10.6.3.1 Genset/ Enginecontrol panelshouldbevisiblefromoutsidetheenclosure. 

10.6.3.2Routine/periodical checkonengine/ 

alternator(filterreplacementandtappetsettingetc.)shouldbe possiblewithout 

dismantlingacoustic enclosure. 

10.6.3.3Formajorrepairs/overhaul,it mayberequiredtodismantletheacousticenclosure. 
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10.6.3.4Sufficientspaceshould beavailablearoundthe Gensetforinspectionandservice. 

10.6.4GeneralDesignGuidelines 

10.6.4.1  To avoid re-circulation of hot air, durable sealing between radiator and canopy ismust. 

10.6.4.2    Ventilation fans are must for the Gensets cooled by heat-exchanger/cooling 

towersystem. 

10.6.4.3    Exhaust pipinginsidetheenclosuremust belagged(exceptbellow). 

10.6.4.4    Temperature rise inside the enclosure should not be more than 5°C for 

maximumambient above 40°Canditshould bebelow10°Cfor ambientbelow40°C. 

10.6.4.5    There shouldbeprovisionfor oil, coolant drain andfill.Fuel tank should 

haveprovisionfor cleaning. 

10.6.4.6    The enclosure should be designed to meet the total air requirement for the D.G. Set 

atfull loadatsiteconditions asrecommendedbytheengine manufacturer. 

10.6.5  SpecificationsforAcousticEnclosure 

10.6.5.1    The acoustic enclosure shall be designed and manufactured confirming to 

relevantstandards suitable for outdoor installation exposed to weather conditions, and 

to limitoverall noise level to 75 dB (A) at a distance of 1 mtr. from the enclosure as 

perCPCBnorms under freefield conditions. 

10.6.5.2    The construction should be such that it prevents entry of rain water splashing into 

theenclosure and allows free & quick flow of rain water to the ground in the event 

ofheavyrain.Thedetailedconstructionshallconformtothe details as under: 

10.6.5.3    Theenclosureshall befabricatedout theCRCAsheet ofthicknessnotless 

than1.6ontheoutside coverwithinsidecoverhavingnotlessthan 0.6 mmthick 

perforatedpowder coated CRCAsheet. 

10.6.5.4    The hinged doors shall be made from not less than 16 SWG (1.6 mm) thick 

CRCAsheet andwill bemadeairtight withneoprenerubbergasketandheavy-dutylocks. 

10.6.5.5    All sheet metalparts shouldbeprocessedthrough7-tankprocess. 

10.6.5.6    Theenclosureshould bepowdercoated. 

10.6.5.7  The enclosureshouldaccommodatethe daily service fuel tank of the D.G.Settomake the 

system compact. There should be provision of fuel gauge, which shouldshow the 

level of the fuel even when the DG Set is not running. The gauge should becalibrated. 

The fuel tank should be filled from the outside as in automobiles andshould be witha 

lockablecap. 

10.6.5.8    Thebatteriesshouldbeaccommodatedintheenclosureinbatteryrack. 

10.6.5.9   Thecanopyshouldbeprovided withhighenclosuretemperaturesafetydevice. 

10.6.5.10Theacousticlining shouldbemadeupofhigh-quality insulationmaterial i.e.rockwool/ 

glass/ mineral wool/ PU foam of appropriate thickness & density forsound absorption 

as per standard design of manufacturers to reduce the sound 

levelasperCPCBnorms.Theinsulationmaterialshallbecoveredwithfineglassfiber 
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cloth and would be supported by perforated M. S. Sheet duly powder coated / 

GIsheet/aluminumsheet. 

10.6.5.11  Theenclosureshallbeprovidedwithsuitablesize&No.ofhingedtypedoorsalong the length 

of the enclosure on each side for easy access inside the acousticenclosure for 

inspection, operation and maintenance purpose. Sufficient space willbe provided 

inside the enclosure on all sides of the D.G. set for inspection, 

easymaintenance&repairs. 

10.6.5.12    Thecanopyshouldbeascompactaspossiblewithgoodaestheticlook. 

10.6.5.13    Thecompleteenclosureshallbeofmodularconstruction. 

10.6.5.14  The forced ventilation shall be as per manufacturer design usingeither engineradiator 

fan or additional blower fan(s). If the acoustic enclosure is to be providedwith forced 

ventilation then suitable size of axial flow fan (with motor and auto-start 

arrangement) and suitable size axial flow exhaust fan to take the hot air fromthe 

enclosure complete with necessary motors and auto start arrangement should 

beprovided. The forced ventilation arrangement should be provided with auto 

stoparrangement to stop after5minutesofthe stoppingofD.Gsets. 

10.6.5.15  The acoustic enclosure should be suitable for cable connection/connection 

throughbus-trunking. Such arrangements on acoustic enclosure should be water proof 

&dust-proofconformingto IP-65 protection. 

10.6.5.16  Theinsideofenclosureshouldbeprovidedwithatleasttwonos.28W-T5fluorescent tube 

light luminaire controlled by a 5A switch for adequate lightingduring servicing etc. of 

the DG Set. The power supply to this luminaire should befrom the load side of the 

AMF Panel so that it can remain energized under allcondition
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CHAPTER11 

 
STREETLIGHTPOLES,OUTDOORTYPEFEEDERPILLARBOXETC. 

 

11.1     StreetLightPoles: 

 
Poles used for area lighting should be of size 410 SP-17 of IS: 2713. The length of the 

polesshallbe8.5metersofwhichthebottom5.0metersshallbeof114.3mm dia.,next1.75meters 

88.9 mm dia and the rest 1.75 mm 76.1 mm dia. Poles shall be fabricated from ERW 

pipesswaged and welded at joints with an overlap of 250 mm and 250mm for the lower 

and upperjoints respectively. The minimum wallthickness atthe 

bottom,middleanduppersectionsshall be 4.5 mm, 4.05 mm and 3.25mm respectively. The 

poles shall have a combined cap-cum-arm bracket of 40 NB steel pipe of 1.0-meter length 

for direct entry into the 

luminaries.Thebracketshallbeatanangleof30tothehorizontal.Also,shallbeprovidedwithrigid 

C.I. pole base suiting the bottom section of the poles with fixing bolts and holes for 

groundinginto foundations. Planting depth of the pole is 1.25M. A hole of diameter 25 mm 

shall beprovided on the pole at a height of 2.0 meter from bottom for cable entry. All poles 

shall bepaintedinsideandoutsidebybituminousanti-

corrosivepaint.Eachpoleshallhavea200mmx 300 mm x 100mm deep duly painted weather 

proof sheet steel junction box rigidly clampedto the pole. The sheet steel thickness shall be 

minimum 2 mm. Each junction box shall have a15 Amp rewire ablefuse cutoutanda 

heavyduty4-way15 Amp terminal. 

 
The poles shall have a 800 mm x 800 mm square x 1500 mm deep PCC foundation 

belowground level and 450 mm x 450 mm square x 750mm high PCC base above ground 

level. Theface of the junction box with its hinged cover shall remain open within the base. 

The base ofthe pole shall be finished with cement plaster and the entire pole finished with 

two coats ofaluminumpaintof good quality. 

 
The pole shall be erected properly with cement concrete foundation as per 

Specifications.Necessary curing of the concrete shall be done as per relevant procedures. 2 

nos. 32 mm diaPVC conduit pipe with gland and bends shall be provided in the 

foundation for cables entryinto terminal box. Electrical connection between the terminal 

box and the light fixtures shallbemadebymeansof2.5mmsinglecorePVCinsulatedcopper 

cableof1100V grade. 

 
 

11.2     OutdoortypeFeederPillarBox(forCampuslighting/Buildingservices) 

 

Outdoor type Feeder Pillar Box of 3 Ph 4 Wire, along with TPN Switch fuse unit with 

HRCfuses is required to distribute both single phase and three phase power supply to 

differentconsuming points / Campus lighting poles or fittings. It should be made of 12 

SWG, CRCAsheet steel and interior of the box should be accessible from both front and 

back side with 2leaf doors. The bottom plate of the pillar box with have suitable opening 

for entry of cablesand MS flat of adequate section is to be provided inside the box along 

with the width forclamping of cables. The feeder pillar box shall be mounted on plinths of 

suitable size andheight not less than local flood level. The plinth shall be built on a cement 

concrete base of 

20mmthickcastinsiteatadepthof150mmfromgroundlevelandnecessaryG.I.pipesshallbeprovi

dedintheplinthforcableentry.Suitablearrangementsshallalsobemadeforsatisfactory fixing of 

the pillar box by foundation bolts. A suitable insulating board such asBakeliteshallbe 

providedas separator. 
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11.3    StreetLightingFixtures 

 
The fixtures shall be suitable for LED/ fluorescent / mercury / vapor / sodium vapor / 

metalhalide lamp as specified and shall be made of cast / sheet aluminum epoxy enameled 

housing,anodizedaluminumreflector andnon-yellowingtype acrylic cover. 

 
The fixture shall be totally enclosed type suitable for outdoor installation having 
enclosureequivalentto IP43 as per 2147. 

 
Thefixturesshallhavelight distributionsameasthat ofsemi-cut offtypeasspecified. 

 
Thefixturesshallbeprovidedwithsideentryforthesupportingpipe.Thecableshallbetakeninside 
through the supportingpipe of25mmdia. 

 
The clamping arrangement for the supporting pipe shall be designed to suit the weight of 

thefixture and wind load for mounting height upto 16 M as specified in the relevant 

IndianStandard Specification. The clamping arrangement shall provide wide range flexibility 

in theuseof supportingpipe bythe purchaser. 

 
Unlessotherwisespecifiedfixtureforusewithmercury/sodiumvaporlampshallbeprovided with 

arrangement of adjusting the position of lamp holder to have a cut off or semi-cut 

offlightdistribution. 
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LISTOFSTANDARDS 

 

The following list records those standards which are acceptable as „good practice‟ and 

„acceptedstandards‟ in the fulfillment of the requirements of the Code. The latest version of a 

standard shall beadopted at the time of the enforcement of the Code. The standards listed may be used 

by the Authorityasa guideinconformancewiththerequirementsofthe referredclauses in the Code. 

 
In the following list, the number appearing in the first column parentheses indicates the number of 
thereferenceinthis part/section. 

 
IS: 8270 (Part 1)-1976 Guide for preparation of diagrams, charts and tables for 

electrotechnology: Part1 Definitionsandclassification- 

IS:2032Graphicalsymbolsusedinelectrotechnology: 

IS: 2032 (Part II)-1962: Part II Kind of current distribution system and method of 

connectionIS:2032 (Part III)-1962:PartIIICircuitelementandvariability 

IS: 2032 (Part IV)-1964: Part IV Rotating machines and 

transformersIS:2032(PartV)-

1965:PartVGeneratingstationandsubstationsIS:2032 (PartVI)-

1965:PartVIMotor Starters. 

IS:2032(PartVII)-1974: PartVIISwitchgearandauxiliaries(firstrevision)IS:2032 

(PartVIII)-1965:PartVIIISemiconductor devices 

IS:7752(PartI)-

1975Guideforimprovementofpowerfactorinconsumers‟installations:PartILowand 

mediumsupplyvoltage 

IS:5216-1969Guideforsafetyproceduresandpractices inelectrical work 

IS:10118(PartII)-

1982Codeofpracticeforselection,installationandmaintenanceofswitchgearand 

controlgear:PartIISelection 

IS:1646-
1982Codeofpracticeforfiresafetyofbuildings(general):Electricalinstallations(firstrevision) 

IS:1255-1967Codeofpracticeforinstallationandmaintenanceofpaperinsulatedpowercables(upto 
andincluding33 KV) (firstrevision) 

IS:2148-1968Specificationforflameproofenclosuresofelectricalapparatus(firstrevision) 

IS: 375-1963 Specification for marking and arrangement for switchgear bus-bars 

mainconnectionsand auxiliarywiring(revised) 

IS:1777-1978Specificationforindustriallightingfittingswithmetalreflectors(firstrevision) 

 

IS:1947-1980Specificationforfloorlights(firstrevision) 

IS: 2206 Specification for flame-proof electric lighting 

fittings:IS:2206 (PartI)-1962: PartIWell-glassandbulkheadtype 

IS:2206(Part II)-1976: Part IIFittingsusingglasstubes 

IS: 3287-1965 Specification for industrial lighting fittings with plastic 

reflectorsIS:3528-1966Specificationforwater-proofelectricallightingfittings 

IS: 3553-1966 Specification for water-tight electric lighting 

fittingsIS: 4012-1967 Specification for dust-proof electric lighting 

fittingsIS: 4013-1967 Specification for dust-tight electric lighting 

fittingsIS:5077-1969Specificationfordecorativelightingoutfits 

IS:3106-1966Codeof 
practiceforselection,installationandmaintenanceoffuses(voltagenotexceeding650volts) 

IS:3961Recommendedcurrentratingsforcables: 

IS:3961 (PartI)-1967:PartIPaper-insulatedlead-sheathedcable 

IS: 3961 (Part II)-1961: Part II PVC-insulated and PVC-sheathed heavy-duty 

cablesIS:3961 (PartIII)-1968:Part IIIRubberinsulated cable 

IS: 3961 (Part IV-1968: Part IV Polyethylene insulated 

cableIS:3961(PartV)-1968:Part VPVC-

insulatedlightdutycables 
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IS: 2086-1963 Specification for carries and bases using in rewireable type electric fuses up to 
650volts(revised) 

IS: 9224 (Part II)-1979 Low voltage fuses: Part II Supplementary requirements for fuse 
withhighbreakingcapacityforindustrialapplication 

IS:2672-1966Codeof practiceforlighting 

IS: 732 (Part II)-1983 Code of practice for electrical wiring installations: Part II Design 
andconstruction(second revision) 

IS:7733-

1975CodeofpracticeforelectricalwiringinstallationsinhospitalsIS:4648-1968 

Guideforelectricallayoutinresidentialbuildings 

IS:900-1965Codeof practiceforinstallationandmaintenanceofinductionmotors(revised) 

IS:3072-

1975Codeofpracticeforinstallationandmaintenanceofswitchgear(firstrevision)IS:1653-

1972Specificationforrigidsteelconduitsforelectrical wiring(secondrevision) 

IS: 2509-1973 Specification for rigid non-metallic conduits for electrical installations 
(firstrevision) 

IS:2412-1974Specificationforlinkclipsforelectricalwiring(firstrevision) 

IS: 3419-1976 Specification for fittings for rigid non-metallic conduits (first 

revision)IS:9537 Conduitfor electricalinstallations: 

IS: 9537 (Part I)-1980: Part I General 

requirementsIS:9537(PartII)-1981: PartIIRigidsteel 

conduits. 

IS: 2667-1976 Specification for fittings for rigid steel conduits for electrical wiring 
(firstrevision) 

IS:5133(PartII)-1969Boxesforenclosuresofelectricalaccessories: 
PartIIBoxesmadeofinsulatedmaterials 

IS:1913(Part I)-1978General andsafetyrequirementsforluminaries:PartITubularfluorescentlamps 
(secondrevision) 

IS:1258-1979Specificationforbayonetlampholders(secondrevision) 

IS:418-

1978Specificationfortungstenfilamentgeneralserviceelectriclamps(thirdrevision)IS:1534(P

art I)-1977 Specificationforballastsforfluorescent lamps: Part I 
Forswitchstart circuits(secondrevision) 

IS: 1569-1963 Specification for capacitors for electric discharge lamps (fluorescent 
andmercuryvapour) 

IS: 2183-1973 Schedule for high pressure mercury vapor lamps (first 

revision)IS: 2215-1968 Specification for starters for fluorescent lamps (second 

revision)IS:2418Specificationfortubularfluorescentlampsforgenerallightingservi

ce:IS:2418 (PartI)-1977: PartIRequirementsandtests(firstrevision) 

IS: 2418 (Part II)-1977: Part II Standard lamp data sheets (first 

revision)IS:2418 (PartIII)-1977:Part IIIDimensions 
DimensionsofG-5andG-13bi-pincaps(first revision) 

IS: 2418 (Part IV)-1977: Part IV Go and no go gauges for G-5 and G-13 bipin caps 
(firstrevision) 

IS: 3323-1980 Specification for bi-pin lamp holders and tubular fluorescent lamps 

(firstrevision) 

IS: 3324-1965 Specification for holders and starters for tubular fluorescent 

lampsIS: 374-1979 Specification for electric ceiling type fans and regulators (third 

revision)IS:3043-1966 Code ofpractice for earthing 

IS: 8623 (Part I)-1977 Factory-built assemblies of switchgear and control gear for voltage 

uptoandincluding1000V ACand 1200VDC: PartIGeneralrequirements 

IS: 10028 (Part II)-1981 Code of practice for selection, installation and maintenance 

oftransformers: PartIIInstallation 

IS: 2309-1969 Code of practice for the protection of buildings and allied structures 
againstlighting(firstrevision). 



 

TECHNICALSPECIFICATIONSFORPASSENGERLIFT 
 

SCOPEOFWORK 

 
□ Ā ᜀ Ā ᜀ Āᜀ 

heworkcoveredbythecontractshallincludethesupply,installation,testing&commissioning of 

Standard gearless lift with stainless steel hairline finish, 1.0 metre persecond speed lift 

(Gearless machine above the hoist way in Machine room at the top), asdetailedin theenclosed 

specificationand ScheduleofItems anddrawings. 

 
The tendered shall assume full responsibility for the details of design, equipment 

selection,erection and commissioning of the lifts. The installation shall comply with all the 

safety codesandlocalrules. 

 
Excludedfromthescope ofworkoftheLift Contractor 

 
Thefollowingitemsof workareexcludedfromthescopeof workoftheLift Contractors. 

 

Clearfinished hoistwayasshown inthedrawing. 

 

MachineRoomincludingfloor slab,andtheliftpit. 

 

Lightingandventilation oftheMachineRoom. 

 

 Electric Power supply with MCCB/MCBs/ELCB and 2 nos. earth connections in 

eachmachineroom. 

 

Architravesforlift entrances. 

 

 Hoisting hooks/beams in machine room 

ceiling.IncludedwithintheScopeofWorkof theLift 

Contractor 

All other works pertaining to the lift installation including supplying fixing and painting 

ofmachine supporting beams, bearing plates, buffer support channels, hoist way steel 

doorframes with supporting channels/angles at each landing, facia plates, landing sills, 

metalcounterweightguards,guidesandbrackets,pitladderandothersteelitemsandallfoundations, 

pedestals and soles etc. required to make the installation complete and 

acceptabletotheLiftAuthorityshallbewithinthescopeofworksoftheliftcontractorandthecostofthe 

same shall be included in the tender price. Scaffolding for the lift erection and posts 

forsupporting the door and cutting of walls, floors, ceilings, steel reinforcements or 

partitionstogether with any repairs made necessary including grouting of all bolts, sills, steel 

members,indicatorandbuttonboxesetc.inposition,andmakinggoodthedamagesincludingwiringa

nd providing light points and socket outletpoints in the hoistway at alternative floors andlift 

pit to satisfy the lift rules and local regulations shall be the responsibility of the liftcontractor. 

 
RULES&REGULATIONS 

 
ThecompleteinstallationcoveredbythespecificationshallconformtothecurrenteditionofAmericanStanda

rdSafetyCodeforElevatorsbytheAmericanSocietyofMechanicalEngineers, 

B.S.Codeof PracticeforElectricLifts,I.S.1860-1968orlatestLocal Lift Rules&Act asamended 

 
up to date. All electrical installation shall comply with in all respect with the requirements of 

IndianElectricityAct1910,IndianElectricityRules1956andalsowiththeprovisionofI.S.732-1963code of 

Practice for electrical wiring installation. All codes referred to herein mean the latest inforce.It is 

thesoleresponsibilityoftheliftsuppliertoobtainthe necessaryprovisionalandfinal 
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approvalandlicenses forregularuseoftheliftfromtheauthorityrequiredfortheinstallation. 

 
POWERSUPPLY 

 
Necessary construction power supply including electric wiring required till the completion 

oferection of the equipment shall have to be arranged for by the contractor at his own 

cost.However, the Employer may assist the contractor in obtaining such connection. The 

temporarywiring carried out for this temporary supply will be in conformity with the 

requirements of thelocal electric supply Authority undertakings. The necessary connection 

charges for temporarysupply as well as consumption charges if provided/ arranged by 

employer will have to be bornebythe tenderer. 

 

PermanentElectricSupplytothelift MachineRoom 

 
The Employer will arrange to provide electric supply for the lift in the lift machine room 

whenthe lift installation willbeready. The electricsupply willbe terminated to aBreaker 

ofadequate capacity with earthing in the lift machine room. The Employer will also provide 

one32A TPN SFU for permanent supply to the fan & light of the lift car including light for lift 

welllocated in a group. Any wiring onward from this unit shallhave to be carried outby 

thetenderer at his cost with necessary isolation device at the appropriate points. Any 

earthingrequired for the equipment shall also have to be provided by the tenderer at his cost 

from theearthingterminals providedbytheEmployerin theliftmachineroom. 

 
Adequate nos. of light points and power outlet points with necessary local control 

switchesshall be provided for the lift well(s) and pit(s) and car by the lift contractor including 

makingnecessary wirings and earthing‟s from the SFU unit provided by the Employer in the 

liftmachineroom. 

 
ABBREVIATION 

 

Whereverthefollowingabbreviationsoccurtheyshallbe interpretedtoreadasfollows: 

 
B.S.S BritishStandardSpecification. 

 
I.S.S IndianStandardSpecification. 

 
I.E.E. Regulation for the Electrical Equipment of Building issued by the Institution 

ofregulation Electrical Engineers,London. 

 

I.E.Rules IndianElectricityRulesinforceatthetimeofinstallation. 

 
A.C AlternatingCurrent 

 
K.W KiloWatts 

 
B.H.P. BrakeHorsePower 

 

M.P.S. Meter Per Second 

 
F.P.M.  Foot Per 

MinuteKG Kilogram 

Lbs. Pounds 

 
AMBIENTTEMPERATUREANDHUMIDITYCONDITION 
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All lifts with associated equipment shall be suitable for continuous use in an ambient temperature 
of45degreecentigradeandrelative humidityof 100%,both not occurringsimultaneously. 

 
CONTRACTDRAWINGS 

 
The successful tenderer shall be required to submit within 30 days from the date of receipt of 
theletterofintent the followingdrawingsfortheapprovalof theArchitects/Owner. 

 
Generallayout arrangement drawinginplanandelevation. 

 
Plan, Cross sectional elevation and end view of the machinery wherever applicable 
includingtheirweight, andvarious force,reactionsactingonthefloors, wallsfoundations. 

 
Drawing showing details of locations of fixtures for guides in the lift 

shaft.Foundationdrawingof allplantsincludingweightofthefoundation. 

Schematiccontrol CircuitDrawings. 

 
On completion of the work, a complete set "As Built" of drawing in triplicate shall be handed over 

tothe Owner/Employer for their record. Schematic wiring diagrams are also to be handed over to 

theOwner/Employer in triplicate at the time of handing over. Further a copy of the detailed 

wiringdiagramshallbeframed and installed inthemachineroombythe contractor. 

 
TECHNICALPARTICULARS 

 
Tenderer shall furnish Technical particulars of the equipment offered in the proforma as attached 
soastoenablea criticaltechnicalanalysis of their tenderoffer. 

 
COMPLETIONTESTS 

 
Load Test 

 
A contract load test under the supervision of the local authorities and in presence of the 

Employer‟srepresentative shall be carried out in accordance with guidance of the IS specification 

and local liftregulations before the lift is put into commission. During the test the brakes, limit 

switches, buffersand car safety devices shall be caused to function with the contract load in the lift. 

The lift shall betested for accuracy of levels at all loads in either direction and for smooth vibration 

less travel. Thelift shall be accepted upon satisfactory completion of the contract load test and after 

the same arecertifiedbytheappropriatelocal authorities/Lift InspectorandEmployer representative. 

 
 

OtherCompletionTests 

Insulation resistance tests to earth of the entire electrical equipment and wiring 

installationare to be carried out by means of a constant pressure 500 volts testing meggerset 

and thetest resultshallnotbe lessthan1 megohm. 

 
Result ofcontinuitytest oftheconduitinstallation andanyother metal worktoearth shallnot 
be morethanone ohm. 

 

The temperature of motors and associated control equipment shall be checked after a continuous 

runof at least one-hour duration to ensure that temperature rises are within the limit.Test for speed 

shallbecarriedoutandthespeedshallnotvarymorethan10%ofthespecifiedspeedunderanyconditionsof 

load eitherascendingor descending. 
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FEES&LICENSES 

 
The Lift Contractor shall submit requisite application forms with necessary fees to the State 

LiftInspector/Authority for permission to erect and for operation after getting the requisite forms (to 

befurnished by him) duly filled in and signed by the Owner. He will also liaison with the lift 

inspectorand arrange for the provisional approval, inspection and issue of the license by the Lift 

Inspector forregularuseofthelifts. 

 
The lift supplier will bring all his tools and tackles, testing apparatus at the time of inspection 

ofGovernment Inspector/ Authority and he will be solely responsible for getting the lift 

installationapproved/passedbythe liftinspector/Authority. 

 
Statutory fees paid by the Supplier will be reimbursed by the Owner/Employer on submission 
ofmoneyreceipts inthename of the Owner/Employer. 

 
MAINTENANCE 

 
The contractor shall undertake inspection and maintenance of the equipment installed under 

thiscontractforaperiodof1yearfrom thedateofacceptanceofthecompleteinstallation.Themaintenance 

during the above period shall be free of cost to the Employer and shall cover weeklyinspection of the 

equipment, carrying on necessary adjustment, oiling, and greasing and replacementofparts, if 

necessaryandattendingto the breakdown calls immediately. 

 
GUARANTEE 

 
The lift installation shall be guaranteed for a period of 1 year from the date of handing over 

againstdefective materials and workmanship. During the guarantee period the contractor shall 

rectify, repairorreplace defective partsandcomponentsfree of costto the Employer. 

 
TRAININGOFOWNER'SPERSONNEL 

 
The contractor shall associate with him during the erection and maintenance period, the 

maintenancestaff of the Employer to familiarize them with the operation and maintenance of the 

machineryequipment. 

 
SPECIFICATIONFORLIFT 

 
Machinery: Shall be worm gearless traction type located directly above lift well for 

thepassengerlift.ThisshallbecompletewithPermanentMagnetSynchronousMotor,electromagn

etic brake, shaft, sheaves, all mounted on a single bed plate. The worm 

andwormwheelspeedreducinggearshallbemountedinanoiltightcasingwiththewormunder 

slung. The worm shaft shall be machined from a high tensile steel forging and the rimof 

worm wheel be cast from special bronze mixture. The worm wheel rim and the ropesheaves 

shall be bolted to the same steel spider to eliminate keys. The worm shall beconnected to the 

driving motor through solid couplings. Motor shall be specially designedfor lift service with 

high starting torque, low starting current and low noise level. Themachine will be provided 

with dust proof bearing having large bearing surface and equippedwithsuitable means 

forlubrication. 

 
 

Ropes and Sheaves 

 

□  Ā  ᜀ Ā  ᜀ

 Āᜀoistingropesshallbemulti-strand steel Size andnumber 

ofropesshallbeto 
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ensure a factor of safety of not less than 12 as per Lift Rules 1958. 
Compensatingdeviceforthe weight ofthemain rope shall beprovided, ifrequired. 

 
Each rope shall be free from joints and length shall be such that at least one 

turnremains on winding drum with the car or counter weight at the end of its travel 

andclearance. Means shall be provided to equalize the load on individual 

suspensionropes, the contractor shall furnish certificate of ropes from the rope 

manufacturerissued bycompetentauthority. 

 
Deflector andoverhead sheavesshallbe of 30 ton ferromolybdenum casting orsteel, 

with grease lubricated bearing supported on structural steel beams, sheavesshall be 

provided with grooves to maintain constant traction and positioned as 

toobtainproper loadingof carand counter weightropes. 

 
If two to one roping is employed to ensure safety a guard shall be provided on 
thetopof the car as per I.S. 1860-1968. 

 
Brake: Brake to be of electrically released spring applied type and should be designed to 

ensurepositive cushioned stop under variable load. Dynamic slow down to be used and the 

brake tobe applied when lift was nearly stopped thereby assuring smooth stop and longevity 

of thebrakelining.The brake shallhave Ferrodo Lining. 

 
It shall be possible to release the brake manually so as to move the lift car in short stops. 

Forthis purpose suitable brake release equipment shall be supplied/to be provided on the 

liftcontroller. 

Automatic Rescue Device: This will enable to move the lift car to the nearest lower landing in 

caseof lift stoppage in between landings due to any reason. The electronic controller along 

withnecessary dry maintenance free batteries with battery charger shall be installed in the 

LiftMachine Room which will continuously monitor the normal power supply into the main 

liftcontroller and activate the rescue operation within a few seconds of a power failure. It 

willbring the lift car to the nearest lower floor and open the doors automatically. Thereafter, 

thelift carshallremainparked there until normalpowersupplyresumes. 

 
 

Guides & Fastening: Heavy duty steel tee guides as per IS 4666-1968 shall be provided for car 

andcounter weight, the guide surface being machined and polished. These shall be 

continuousthrough the entire length of lift well and shall withstand without any deformation 

the actionofsafetygearwithafullyloadedcar.Theendsoftheguidesshallbetonguedandgroovedto 

provide smooth joints and connected with steel joint plates. The guide rails shall besecurely 

fastened to Brackets or supported by approved heavy rail clamps. Guide brackets 

orsupportsshallbe boltedorweldedtothesteelinserts providedinthe hoistway. 

 
 

Guide rail lubricators shall be provided in the car. The lubricators shall be able to 
evenlydistributethe oilovertheguiderailsatadjustable feedrates. 

 
LiftCar: 

 
Size: To be quoted by the tenderer, according to the specified capacity and to 

beaccommodated in the available liftwell (approximate sizehasbeen mentioned inlift 

detail). 

 
Car Frames : The car frame shall be made of structural steel of rigid for 

passengerlift construction to withstand without permanent deformation the 

operation of safetygear. Car shall be so mounted on the frame that minimum of 

vibration and noise aretransmittedtothepassengers inside. 
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CarPlatform:Thecarplatformshallbeofframedconstructionandshallbemounted on 

rubber isolating pads supported on the car frame. The flooring of thepassenger car 

shall be provided with 3 mm thick PVC tile over M.S plate (not lessthan5 mmthick) 

and aretobe supplied &fixedbythemanufacturer. 

 
Car Body: The lift car enclosure shall have side front and ceiling of stainless 

steelhairline finish for 8 passenger lift. The enclosure including the door shall 

withstanddeformation against a thrust of 35 kg applied normally at any point as per 

I.S. 4666-1968.Ventilationopeningshallalso beas perabove I.S. 

 
Car Roof: The roof shall be constructed to withstand the weight of 2 men. 

Accesstrap of ample dimension shall be provided in the roof of the car to provide 

forEmergencyexit. 

 
Car Fixtures: Besides car operation panel and signals as specified elsewhere 
thefollowingshallbe provided: 

 
300 mm (12") sweep low noise ceiling fan, recess mounted in ceiling, 
withgrills. 

 
Direct/IndirectFluorescentlight. 

 
Battery operated automatic emergency light with rechargeable 
Drymaintenancefreebattery(2hourscapacity) andbatterycharger. 

 
Oneslaveunitforintercom. 

 
Car Operation Panel: Flush type car operation panel having the following 
fixtures,shall beprovided inthecaras specifiedelsewhere. 

 
Car Call Button corresponding to landing 

call.Auto/AttendantKeyswitch. 

Alarm Bell switch for battery operated alarm bell situated in ground 

floor.Dooropenandclose button. 

Non-StopButton. 

 

Upanddownbutton 

 
Emergencystopbutton. 

 

Independentswitchforindependentcontrol ofcar. 

) 
 

ON/OFFswitchforfancontrol. 

 
 

vii)CarandHoistwayEntrance,DoorOperationandInterlocks:Boththecarandhoistway entrances 

should be provided with centre opening automatic power operated hairlinefinish stainless 

steel doors for passenger lifts. All the Lift doors having minimum entranceopening 800 mm 

wide x 2000 mm high for lifts to be provided with retractable 

Infraredmovementsensingdeviceswithhighspeeddooroperator,sheavetypetwopointshangers 
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and tracks. Suitable posts for supporting the doors for entrance are to be provided 
bycontractor.Clearopeningas mentionedshallbe offered bythe contractor. 

 
Door operation shall be positive acting and powered by AC motor rigidly connected to 

door.Operation shall simultaneously open the car and hoist way door and maintain the door 

fullyopened or closed at each floor stop. Door operator shall be suitable for attendant/ 

automaticoperationand shallbeprovided with hydrauliccushionforsmooth stop. 

 
Retractable safety shoes are to be provided on each side. Each safety shoe will extend to 

thefull height/ length of the door and project beyond the front edge of the car door. When 

thecar door is in its open position, the safety shoe will retreat thus assuring a substantially 

clearopening. 

 
Should there be a movement of a person or object while the door is closing, the car and 

hoistwaydoorswillreturntotheopenposition.Thedoorswillremainopenuntiltheexpirationofpre-

determinesintervaland then closeautomatically. 

 
Reversal of the doors may also be accomplished by pressing the door “open" button in 
thecaroperatingpanel. 

 
Thefollowinginterlocksforthedoorshall beprovided - 

 
Car shall not move until the hoist way door is mechanically locked in the 

closedposition. 

 
Hoist way door cannot be opened from the landing side unless the car is on 
thatparticularfloor. 

 
Car shall notmovewhilethe cardoor isopen. 

 
Signal Etc. 

 
ForPassengerLift 

 
Digital car position indicator in car enclosure having mirrored polished 

stainlesssteel facia for Passenger lifts and having easy to read digital position 

indicator andilluminatedup and down arrows. 

 
Hall Button with tell-tale lights at each landing with stainless steel facia 
forPassengerlift. 

 
DigitalCarPositionIndicatorinallfloorshavingstainlesssteelfaciaforPassengerlift and 
easyto read digitalposition indicator. 

 
Fireman’s Switch: Fireman switch with glass to break for access shall be provided in lift lobby 

atgroundflooras perrequirementforfirefighting. 1No.forpassengerlift. 

 
Battery Operated Alarm Bell: Situated at a convenient location in the Fire Control Room (40 

Mapprox. away from Lift lobby) in ground floor with associated cabling & accessories. 

Onesafety switch shall be provided in the each lift pit for operating the alarm bell from lift 

pit bythemaintenance personnelduringemergency. 

 
Intercom System: One master at Ground floor (40 M away from Lift Lobby) at groundfloor andthe 

other in the Lift Machine Room with one slave in car and all associated cabling 

andaccessories. 



 

Additional 2 pairs of cables (2 pair 0.61 mm twin twisted telephone cable) shall be 

providedfor each lift and shall be terminated to a suitable terminal box in the Ground floor 

forconnectingthe same with the buildingPublic AddressSystemand EPABX extension. 

 
 

Leveling: The lift shall be incorporated with suitable floor leveling devices. Leveling accuracy + 
9.0mmshallbe achieved. 

 
Counter Weight: Counter weight shall consist of cast iron weights housed in a rigid structural 

Steelframe work for passenger lift. Counter weight shall be equal to the weight of the car 

and40%ofthecontract loadoranyotherpercent topromotesmoothandeconomical operation. 

 
Lift Pit: A metal counter weight guard to the required height shall be provided at the bottom of 

thehoist way in the lift pit. The top of the screen shall be not less than 2800 mm high from 

thebottomof theliftpitas perrequirementofIS. 

 
In lift pit, a ladder, a light point with switch and a 5A switch socket outlet shall be 
providedfor eachliftshaft. 

 
Spring Buffers: For car and counter weight shall be fixed in the pit. These shall have a long 

strokeand be so designed that they will stop the car and counter weight from governor 

trippingspeedatan average rate ofretardation notexceedinggravity. 

 
Blockingandsupportsiffound necessaryforthebuffersshallbesupplied bytheliftcontractor. 

 
Governor & Safety Devices : A mechanical safety device for stopping the lift in the event 

ofslackening or fracture of any rope or failure of electricity and protecting the car from 

fallingor exceeding admissible speed as per relevant Clause of B.S. 2655 and I.S. 4666-

1968actuated by a speed governor shall be mounted under the car platform and securely 

bolted totheframe. 

 
The governor shall be located in the lift machine room and driven by governor rope 

suitablyconnected to the car and mounted on its own pulleys. The governor rope shall not be 

lessthan8 mmindia. and shallbe ofsteelin accordance withIS: 4666-1968 andIS: 2365-1963. 

 
The operation of Governor an over speed shall open a switch disconnecting the power 

fromtheliftandshalltripthesafetymechanismwhichshallinstantaneouslyengagetheguidewith 

sufficient force to stop the car from governor tripping speed, with full load in the carand 

bring the car to a smooth stop with an average rate of retardation within the limits in 

thecodeof practice for variousloads. 

 
The governor shall be accurately adjusted to operate at tripping speed specified in the 

codeof practice and sealed. The Governor jaws shall grip the rope in minimum time after 

thegovernor reaches tripping speed. The governor rope gripping devices shall be so 

designedthatno appreciable damageordeformation to the rope results from the stopping 

action ofthedevice.The pressure ofthetwojawsontheguide shallbe equalized. 

 
Governor tripping speed shall be within 100% to 125% of rated speed. Safety gears of 

thefollowing types shall be used (a) Gradual Wedge Clamp type (b) Flexible guide Clamp 

type.The maximum stopping distances of lift cars with the contract load in the lift car and 

theminimumstoppingdistancewiththeattendantonlyinthe lift car shallbeasfollows: 



170  

 Maximum Minimum 

GradualWedgeClamptype 2.13mtrs 0.46mtrs 

FlexibleGuideClamptype 0.53mtrs 0.15mtrs 
 

Reverse Phase Relay: Shall be provided on the controller to protect the lift equipment against 
phasereversal,lowvoltage and phasefailure. 

 
Terminal Limit Switches and Ultimate Terminal Switches: Terminal switches shall stop the 

carautomatically at terminal floorswithin the top and bottom permissibleover 

travel.Theyshall act independently of the operating devices, the ultimate limit switches and 

the buffers.Theyshallbein accordancewith clause 23 of IS 4666-1968. 

 
Ultimate terminal switches shall be provided in accordance with the statutory 

requirementsand standing practices. When provided these shall arrange to stop the car 

automaticallywithintopandbottomclearancesindependentlyofthenormalterminalswitchesbutw

iththe buffers operative, by disconnecting the motor from the supply and bring the brakes 

intooperationin case of overrun. 

 
In the event of these switches operating due to over travel it shall be possible to operate 

liftonly after manually resetting the back-up limit switches, for the purpose, which shall 

beinstalledinan accessiblelocationforeasymanualresetting. 

 

 
 

Controller: Controller for the machine shall be designed to give the required operation as 

specifiedand shall be securely mounted on substantial self-supporting steel frame designed 

for floormounting. 

 
TopreventaccessofLizards,verminetc.thecontrollershall 
preferablybeenclosedandhingeddoors shallbeprovided. 

 
The switches handling power circuit shall be equipped with contacts designed to 

preventsticking due to fusing. The acceleration and speed control of lift shall be controlled 

byadjustabletime relays. 

 
All wiring shall be neatly, numbered, grouped and cleared. All leads except for 

controlindicator circuits shall be provided with soldered lugs or suitable clamps and 

washers.Control & Indicator wires shall be brought to accessible clamps and washers or 

solderedterminalsorstuds.Thewiringonthebackofthe panelshall beoftheflameresistingtype. 

 
The controller shall automatically limit the current to that required for the 

specifiedrequirementsandshall preventtheelectricalequipment 

fromoverloadorexcesscurrent. 

 
The controller shall be arranged to cut off the power apply the brake and bring the car to 

restupon failure of power or operation of any electrical safety devices. Tropical insulation 

shallbeprovided throughout. 

 
TheControlPanel shall beequippedwiththree(3)spareset ofvoltfree NO/NCchangeover 
contacts for BMSinterfacingfor passenger liftonly. 

 
Auxiliary Switches : For use of maintenance personnel, the following switches shall be provided 

ontopof liftcar- 

 
Emergencystop switch. 
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Maintenance switch - The controlling circuit shall be so arranged that in the 

eventof the operation of this switch the car speed shall be within 0.85 mtrs/sec and 

carmovementshallbepossibleonlyonapplicationofcontinuouspressureonabutton.Itsh

allbepositioned to preventinadvertentoperation. 

 
Trailing Cables: All multi core trailing cables employed for the car shall satisfy the requirements 

ofIS 4287-1967. Trailing cables for lighting, fan and signal circuits shall be separate. 

Lengthshall beadequate to preventanystraindue to movementofthecar. 

 
 

Lighting for Hoist way/Lift Well: Suitable lights points shall be provided in the lift well. 

Onesocket outlet shall be provided in the lift well for use of maintenance personnel at a 

levelslightly above the ground floor landing. All the points shall be group controlled from 

liftmachineroom. Wiringshallbecarried out insurfaceconduit, bytheliftcontractor. 

 
Wiring:Exceptforthetravellingcables,all wiringshall becarriedout withPVCinsulated 

„FR‟,copperwires,drawnintosteelconduit.PVCwiresshallbe1100volts
 grade.

Conduit shall be heavy gauge welded and shall comply with I.S. specification. 16 

SWGconduits shall be run of the surface and all accessories used shall be of the inspection 

typewith screwed ends. Travelling cables shall be Tough Rubber sheathed and shall comply 

withISspecification. Theyshalloriginateinthehalfwayboxesintheliftwellandshallterminate at 

the car distribution box. They shall be so hung that the correct size of loop isobtained. 

 
Alltheabovewiringshall becarriedout bythelift contractor. 

 
Earthling: The Owner/Employer shall provide in the lift machine room one earth bar consisting 

ofgalvanizedironflat25mmx6mm.TheEmployerwillalsoprovidetwoearthleadsfromtheextremi

tiesoftheearthbartotheEarthingsystemonEarthstationsinthegroundfloor. 

 
Theliftcontractorshall'Earth'eachitemofapparatusandplantsuppliedbyhimbymeansof two 

separate and distinct earth wires, each not less than half of the largest current 

carryingconductor subject to a minimum no. 8 SWG hard drawn bare copper wire. The earth 

wireshall be bolted to the earth bus, through sweating sockets. All contact faces and 

sweatingsocketsshallbe tinned. 

 
Operation: Automatic Group supervisory control for Passenger Lifts where more than one lift 

isthere with Full collective/selective operation with and without attendant control with self-

levelingdevice.Theisolatedsingleliftsshall simplexwithfullcollective/selectivecontrol. 

 
Variable Voltage Variable Frequency Speed Control Equipment with two way self 

levelingdevice : 
 

VariableVoltageMotorDirectlycoupledwithgearequipment 

with variable voltage variable 

frequencywithmicroleveling. 

 
ForVariableVoltage Variablefrequency: 

box (for 1.0 MPS speed)/gear 
lessdrive,Microprocessorbasedcontr
ol 
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Each lift will include one static convertor (Silicon Controlled Rectifier) 

controllingset of compact design. The unit will be of self supported and self 

ventilated type andthe rotating element will have a single continuous steel shaft. The 

Static 

Convertor(Siliconcontrolledrectifier)unitwillbeofhighefficiencyandlowpowerconsum

ption and will have sufficient capacity to handle the drive mechanism 

withoutoverheatingthepeakload elevator service. 

 
Protective device with HRC fuses and over load relays is to be supplied to protect 

thedriving motor and the static convertor against overloads short circuit, Proper 

PhaseSequence (RYB), phase failure etc. Necessary HRC control fuses shall be 

providedfor control circuit protection. The elevator motor and the static convertor 

(SiliconControlledRectifier)unitshall beprotectedagainst overloadandshortcircuit. 

 
 

Thestaticconvertorandthecontrollershallbeprovidedwithsuitablevoltageregulator to 

take care of the voltage fluctuations occurring in the system from 360 to450V, A.C. 

ERECTIONANDCOMMISSIONING 

 
Erectionofequipment shallbecarriedoutinaworkmanlikemannerwithout causinganyhindrancetothe 
workoftheothercontractors. 

 
Allrotatingequipmentshallbemountedonsuitablerubber/springisolationmountstominimizetransmiss
ionof noise and vibrations. 

 

Entire installation shall conform to the requirements of the local 

isthesoleresponsibilityofLiftSuppliertoobtainapprovalfornecessaryl

icenseforoperation of the lift. 

Lift Inspector/ 
Authorityanditthelayoutandequi
pmentand 

 
 

WorkProgrammedforSupply,Installation,Testing&CommissioningofPassenger Lift. 

16.1 Theintendingtenderer 
onacceptanceoftender,hastosubmitnecessaryworkprogrammedgivingfollowingdetails: 

 
Date of Submission of Drawings for 

Approval.Dateof deliveryofLiftmaterialsatsite. 

Date of submission of Form-A, obtaining provisional approval of drawings from the 
LiftInspector. 

Dateofcommencementofworkatsite. 

Date of Civil works and allied works for erection of lifts by 

Contractor.Dateof Installationoflifts. 

Date of submission of Form-B, Inspection and final approval of the lift for regular use of 
lifts.(viii)Dateofcommissioningand handingover of lifts. 

 
TechnicalData 

 
TheintendingTendererhastofurnishfollowingtechnical dataalongwithtenderdocuments: 

 

17.1 

Manufacturer17.2

Capacity in 

kgs17.3Speed:MP

S 
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             17.4TractionMotor 

□  Ā ᜀ Ā ᜀ Ā 

ᜀype 
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Rating and Basic 

(H.P.)Voltage(V) 

Speed 

(RPM)InsulationClass 

Maximum Starting Torque 

(kg.m)Maximum Starting Torque (% of 

F.L.T.)StartingCurrent 

Full LoadCurrent 

 
17.5       Ropes/Belts 

Number and 

SizeRoping 

RatioFactorof 

Safety 

MaterialSpecification 

 
17.6   GuideRail Sizeandweightper metre 

 
17.7   ForcesonGuideRail(onApplicationof SafetyDevice) 

 

17.8 Car  
Construction 

DetailsFloor Finish 

CarEnclosureFinish 

ThicknessofStainlesssteelsheet ofCar 

EnclosureIlluminationandVentilation 

DeadWeightofCar(kg) 

ClearOpeningfor CarEntrance 
 

17.9Buffer  
Type

Nos 

Reactionofeach(kg) 
 

17.10  CounterWeight 

MaterialWei

ghtinkg 

 

17.11  Sheaves–MaterialSpecification 

 
17.12   Car &Hoist wayDoor–Construction 

 
17.13   GovernorTrip(%rated speed) 

 
17.14   Controller–TypeofEnclosure 

 
17.15   MotorGeneratorSet 

(VariableSpeedD.C.)–Ifrequired 

Type (Common shaft or 

coupled)Input (Kw) 

Output 

(Kw)Speed(R

PM) 

Motor Insulation 

ClassGenerator Insulation 

ClassRatingBasis 
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TempRiseover45DegreeAmbient 
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Noiselevel(DB) 

Reaction of foundation 

(kg)MotorstartingCurrent 

MotorCurrentwhentractionmotorstarts 

 
17.16   Auto Rescue Device batteries & battery 

chargerType 

No. and capacityofeach Battery 

 
17.17   IsthemachinerymountedonacommonMSbaseFrame 

 
17.18  Details of EmergencyPowerSupplyProvided 

 
17.19   ProvidedAuxiliaryswitchesforMaintenancePersonnel asperspecificationinyouroffer. 
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SPECIALCONDITIONSFORLIFTINSTALLATION 
 

GeneralRequirement 
 

TheliftinstallationshallgenerallybecarriedoutinconformitywiththerequirementsoftheIndian 

Electricity Act, l9l0 as amended up to date, Lift & Escalator Act, 1955, Lift Rules, 

1958andtheIndianElectricityRules,l956framedthereunder,therelevantregulationsoftheElectricSuppl

yAuthorityconcerned,andalsowiththespecificationslaiddownintheIndianStandardsI.S.1860-

1061CodeofpracticeforElectricLiftandI.S.732-

1963CodeofPractice(revised)forElectricalWiringInstallations(Systemvoltagenotexceeding650volts

).Thewiringshallalsobeaccordingtothespecifications ofLocal Authorityandas per N.E.C. 
 

Electrical Installation for lift installation work shall be carried out only by Contractor/ 

Contractorsholding valid contractors' license issued by the concerned State Government as 

applicable to thevoltage grade and nature of electrical installation work in accordance with Rule 

45 of IndianElectricity Rules, 1956 with its latest amendments. The work shall also be carried out 

under thedirect supervision of a person holding a certificate of competency and by a person 

holding permitissuedor recognized bytheconcernedState Government. 
 

Materials 
 

All materials, fittings, appliances, used in electrical installations, shall conform to Indian 

StandardSpecificationswherevertheseexist.MaterialstobeusedshallbegotapprovedbyOwner/Archite

cts/Engineer-in-Chargeprior to actualuse. 

 

Eligibility,License,Supervision 
 

Only Contractor having valid contractors' license, issued by the concerned State Government, 

fordoing the category of work as per tender shall be eligible for award of contract. A xerox copy 

ofsuchlicense shallbe enclosedwiththe contractoffer. 

 
Allworkshallbecarriedoutunder 
directsupervisionofLicensedElectricalSupervisorandTradesman,certified 
byElectricalAuthorityforthe requisitepart. 

 

The Contractor shall ensure that all the above statutory licenses are renewed before they 
lapse,duringtenure ofthis work. 

 

Ownershallhavetherighttocallforverificationofalllicensesasandwhenfeltnecessarybythemor their 
authorized representative. 

 
The licensed supervisor shall be available at site at all reasonable hours to receive 
instructionfromthe Owner/Architects/Engineer. 

 

Wires& Cables 
 

All wires and cables to be used in electrical wiring shall have ISI marking on it. If the 

suppliersindicate that ISI marking o wires/cables is not possible because of manufacturing 

process, thecables/wires shall be accepted with the submission of test certificate and copy of 

license issued byB.I.S. 
 

Conduits 
 

PVC conduits to be used in wiring shall conform to relevant IS in all respects and shall be FR-
ISImarked. 

 
 

Testing,TestCertificate 
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6.1Thecontractorshall havetosubmit G.AandSchematicControl/Circuitdrawing(s)intriplicateandhavethese 
approved bytheOwner/Architectsbeforeundertakingthe work. 

 
6.2The Contractor shall have to furnish manufacturer's test certificate, type test certificate if asked by 

theArchitectforparticular material/materialsbroughtat siteforincorporationin work. 

 

6.3    The Contractorshallhaveto carry out insulation tests, conductivity tests, and any 
othertestsrequiredasperspecificationandfurnishtestcertificatestowordsthesameinquadruplicate. 

 
6.4 Thecontractor willhave to submit manufacturer‟stestcertificate/ISIcertificate forconduits, 

 cables,copperwires,etc.if required byOwner/Architects.  

 

Installation,Testing&Commissioning,ElectricalInspectionetc. 
 

7.1The Owner will apply for provisional and final clearance of this installation. However, all necessaryforms 

required by Inspecting Authority are to be collected/arranged and to be properly filled up bythe 

Contractor and submitted to Authority after due endorsement by the Owner along with necessaryfees, 

if required. Owner will reimburse the statutory fees paid by the Contractor on his behalf 

ofOwner,onproductionoftheofficial moneyreceipt of theInspectingAuthority/Authority. 

 
7.2 TheContractorhastotakeallinitiative/responsibilitytowardsprovisionalandfinalapproval ofthe 

 liftinstallationandpermissionforregularuseoftheliftsandget theinstallationpassedbytheLift 
 Inspector/Local Authority inallrespectsincluding any variations,alterations,and 
 modificationsafterInspectionofInspector/Authority,ifanyforpermanent anduseofthelift.All 
 theaboveareintheContractor'sscopeof work.   

 

7.3TheContractorshallsubmittotheLiftInspector/Authority,thenecessaryTestForms,G.A,Elevation and Control 

Schematic Drawings. Single Line Diagram, etc. as required, for approval 

andregularuseofliftswithoutdelay. 
 

HandingOver/Takingover 
 

TheassetswillbetakenoverfromthecontractorwithinaboutonemonthaftertheissueofLicenseby the Lift 

Inspector and after rectification of all defects pointed out by the Lift Inspector andOwner/Architect. 

The contractor shall be responsible for the installation and its maintenance in all itsaspect and 

respects until the installation is taken over by the Owner or his authorized representative.In case the 

handing over/taking over is delayed, extra financial implications for providing securityetc.bythe 

contractorshallbeconsideredseparatelyon the meritsof the case. 
 

Drawing 
 

The successful tenderer shall be required to submit within 30 days from the Letter of 
Intent/WorkOrderthefollowingdrawings forapprovalof the Architect/Owner:- 

 

GeneralLayout Arrangementdrawinginplanandelevation. 

 

Plan, Cross-sectional Elevation and End View of the installation with details of 

machineryincluding their weight and various focus relations activity on the floors, walls, 

foundations.Drawingsshowingdetails oflocation offixturesfor guide intheliftshaft. 
 

FoundationDrawingof allplantsincludingweight ofthe foundation. 
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On completion of work, the contractor shall submit "As Built" copies of all the above drawings 

alongwith one set of reproducible transparency in triplicate for each lift along with their final bill. 

Thecontractor shall have to submit the operation and maintenance check list/maintenance manual 

intriplicate for each lift along with the final bill. One set of the "As Built" drawings are to 

properlyframedand displayed in theMachineroomforeachlift. 
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SPECIALCONDITIONANDTECHNICALSPECIFICATIONFORCENTRALA.C.SYSTEM 
 

 

SPECIALCONDITIONS 
 

1.01.00 GENERAL: 

 
1.01.01      The Special Conditions are intended to amplify the General Condition of Contract and shall 

bereadinconjunctionwiththesame.Whereverconflicting,themorestringentshallapply.Wherever the 

General Condition of Contract is not included in the tender, the Special Conditionswillbe 

applicabletothe HVACContract/WorkOrder. 

 
1.02.0 SCOPEOFWORK: 

 
1.02.01     The scope of work to be carried out is illustrated in this technical specification, and all 

otherconditions included by the department in the Tender document. The contractor shall carry 

out andcomplete the said work under this contract in every respect in conformity with contract 

documentand with the direction of and to the satisfaction of the department. The contractor shall 

furnish alllabour, material and equipment as required for completion of the work and specified 

otherwise,transportation, all tools, tackles, scaffolding and staging and all other incidentals 

necessary 

forsupply,installation,testing,commissioningoftheRefrigerationsystemasdescribedinthespecificati

onandas per design &drawingto be approved bythe department. 

 
 

1.03.00   SITE VISIT: 

 
1.03.01     Before tendering the Bidders must visit site and fully satisfy himself with the site 

condition,building/structural details or any other information, he may require. No extra charge 

made inconsequenceofany misunderstanding orincorrectinformation on any 

ofthesepointsorongroundofinsufficientdescription shallbeallowed. 

 
 

1.04.00        CO-ORDINATIONOF SPACE&WORK: 

 
1.04.01    Thecontractorbeforepreparingtheworkingdrawingsshallexaminethesiteandallthearchitectural, 

structural, electrical, plumbing and false ceiling drawings & prepare shop drawingsbasedon co-

ordination of spaceshown onthem. 

 
1.04.02     The contractor shall co-ordinate his work wi1h other agencies working at site so as not to 

causeinterference with the progress of other's work and he will co-operate with other agencies 

forsmoothand speedyprogress ofworkand timelycompletion ofproject. 

 
 

1.05.00        WORKINGDRAWINGS,DIAGRAM&SCHEDULES: 

 
1.05.01     The contractor shall prepare all necessary working drawings, diagrams and schedules as may 

berequired. 

 
1.05.02      All drawings shall be fully comprehensive and shall coordinate the manufacturers' data in 

respectofindividualitemsofequipmenttopresentasawholethecompleteinformationfortheinterconnec

tionof groups or group ofsuchitems. 

1.05.03     AllDrawings,DiagramsandSchedulescalledforinthisclauseshallbesubmittedtothedepartment for 

approval. Before commencing the work, the Contractor shall obtain approval inwriting from the 

department and subsequently supply up to five copies of each drawing fordistribution. 
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1.05.04     Approval by the department of the Drawing shall not relieve the contractor of any part of 

hisobligation to meet all requirements of the contract or of the correctness of his drawings. 

Thecontractor shall be responsible for and pay for all alterations of the work due to discrepancies 

oromission in the drawings or other particulars supplied by him, whether such drawings has 

beenapprovedbythedepartmentor not. 

 
 

1.06.00       RECORDDRAWINGSANDO&MMANUAL: 

 
1.06.01      The contractor shall submit “as installed” record drawings of the whole work and two draft 

copiesof O&M Manual. 

 
1.06.02     Final taking over of the plant will be considered only after receipt of the full sets of O & MManuel 

and “as installed”recorddrawings. 

 
 

1.07.00       SETTINGOUTTHEWORK: 

 
1.07.01    The position of the points and equipment as indicated in the tender drawings may require 

slightvariation to suit site conditions. The exact positions of the points and equipment must be 

checkedand shown on detailed working drawings for submission for approval to the Engineer 

before theinstal1tionis commenced. 

 
1.07.02    Should any points or equipment shown on the drawings be omitted from schedules or vice versa,the 

contractor shall assume that these points are to be installed. Any discrepancies of this natureshall 

beimmediatelybroughttothenotice oftheEngineer atthetime oftender. 

 
 

1.08.00 SAMPLES&LITERATURE: 

 

1.08.01   Samples manufacturers‟ drawings, catalogues, pamphlets and other documents will be submittedby 

the contractor in duplicate. Before taking up the work the samples of material, samples 

offabricatedductpieces or samplesinstallation of false ceiling orany other work 

ofsimilarkindwillhave tobe approvedbythedepartment. All samplesshallbe suppliedfree ofcost. 

 
1.08.02   

Tenderersoffershallincludemanufacturersprintedliteratureforallthemainitems.Theliteraturesmustincl
ude theperformance chart. 

 
 

1.09.00  GUARANTEES: 

 
1.09.01  The Contractor shal1 guarantee that all equipment and entire installation shal1 be free from 

anydefects due to defective material and bad workmanship and that the equipment shall 

operatesatisfactorily and that the performance and the efficiency of the equipment and the system 

shallnot be less than the guaranteed values. The guarantee shall be valid for a period of twelve 

monthsfrom the date of taking over or of the installation and any part/component found defective 

shall bereplacedfreeofallcostsbythecontractor.Theservicesofthecontractors'personnelifrequisitioned 

during this period for such work shall be made available free of any cost to thedepartment. 

 
2.01.00  TESTING: 

 
2.01.01   All routine tests and experiments which may be necessary to determine that the equipment,material 

and workmanship to be used comply with the specification and one of adequate capacityfor its full 

rate of duty, shall be informed at the place of manufacture or fabrication or on the siteorat all 

oranyindependenttestingorganizationandtest certificatefurnishedatcontractor's 



182  

expense. The representative of the department and the Engineer shall be at liberty to be present 
attestsand to participate in the tests. 

 
 2.01.02   Thecontractorshallprovidefreeofcostsuchassistance,instruments,machines,labour,supervision and 

materialasarenormally required forexamining,measuring andtesting anyworks and the quality, 

weight or performance of any equipment/material used. The contractorshall 

alsoprovideoilandotherconsumablesrequiredforthe testwithoutanyadditionalcost. 

 

 2.01.03   Allsamplesshall besuppliedbythecontractorashisowncost. 

 
 2.01.04   Theentire costof anytestshallbe bornebythe contractor. 

 
 2.01.05   If the tests fail to demonstrate satisfactory nature of the installation or part there of, then 

thecontractorshallathisOwnexpensecarryoutsuchalternationorreplacementasarcrequiredtothe 

department's complete satisfaction. The department shall be at liberty to call for further 

testwhensuchalterationhasbeen made. 

 
 2.02.00       COMPLETIONPERIOD: 

 
 2.02.01   The entire works will be completed within 36 months from the date of receipt of the formal 

workorder. 

 
       2.03.00   CLEANINGOF WORKSITES: 

 
 2.03.01   Thecontractorshallproperlycleantheworkasitprogressesandshallpromptlyremoveallrubbishand debris 

fromthesitefromtime to time asisnecessaryand as directed. 

 
       2.04.00   CLEARINGOF THESITEONCOMPLETION: 

 
 2.04.01   Two weeks after the completion of work the site must be cleared up and should be handed over 

inship-shape condition to the satisfaction of Architect/Engineer. Upto this date, the contractor 

isliable for all accidents, damages and thefts which might occur on the site. Work destroyed 

ordamaged before it was finally taken over by the department either through act or negligence of 

thecontractor or his workmen, servants, agents, sub-contractors will be rebuilt by the contractor at 

hisown expense. 

 
       2.05.00   SAFETYCODE: 

 

 2.05.01   The Contractor at his own cost arrange for the safety provision stipulated by the Government 

orlocal authorities in respect of all labour directly or indirectly employed for the performance of 

theworksand shallprovide allfacilitiesinconnectiontherewith. 

 
 2.05.02   TheContractorshalltakeadequateprecautionsagainstfireandmakeadequatefirefightingarrangement as 

stipulated by Government or Local authorities and shall be responsible for fireconsequences. 

  2.06.00    SECURITYATSITE: 

 
 2.06.01   Safety and security of all plant, machineries, tools and tackles and material at site shall be 

soleresponsibility of the contractor. The contractor shall take all necessary precautions to 

preventwastage, damage or theft or loss whatsoever to the plant, machineries, tools and tackles, 

materialsetc. 

 2.06.02   The Contractor shall also protect the department‟s property from injury arising in connection 

withhis contract and shall indemnify the department against any possible damage to the 

bui1ding,roadsor memberofthe publicincourseof the execution ofthe work. 

 
    2.07.00STORAGEFACILITY: 
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 2.07.01  PlantRoom/AHURoom/PackagedUnitRoom,ifreadycanbeusedforstorageofequipment/material 

brought to site by the contractors. Watch and ward of the same will becontractors‟responsibility. 

 
       2.08.00SCHEDULEOFWORK: 

 
 2.08.01   Beforefinalizationofthecontract,thesuccessfulBiddershallsubmitaCompletionscheduleinthe form of a 

bar chart. The progress and the completion of work shall be in accordance with thebar chartand 

willforma partofthe contract. 

 
       2.09.00SUBCONTRACTORS: 

 
 2.09.01   The total responsibility of the work including implementation of the specification shall be 

ownedbythe contractor. 

 
       2.10.00EXCLUSIONS&VARIATIONS: 

 
 2.10.01   Any comment on technical or commercial conditions or any exclusions shall be made clause-

wiseandno comment on anyclauseof thistendershalldeemed tobe acceptedbythebidder. 

 2.10.02   Any printed condition and any condition contrary to the conditions stipulated in this tender, in 
theoffersubmittedbythe bidder, shallbeexcluded fromthe contract. 

 
       2.11.00INSURANCE: 

 

 2.11.01   All equipment and material supplied by the contractor shall be covered by a 

comprehensiveInsurance policy against all risks during transit, storage, erection at site, testing, 

commissioning,trial run till the HVAC plant is taken over by the department. The contractor shall 

assume liabilityforaccidentto their ownandtheirsub-contractor‟sworkmenduring 

theperiodoferection,testing,commissioningandtrialrunofthe HVACplant. 

 2.11.02   The comprehensive all risk insurance policy shall also cover the risk of injury or death to 

personsother than those engaged /employed by the contractor or damage to material or property 

includingdamageto buildingand onaccountof executionofwork. 

 
       2.12.00     MEASUREMENT: 

 

2.12.01 Allmeasurementshall beaspertherelevantlatestI.S.Codeorasdescribedinthisspecification. 

 
       2.13.00   INDIANSTANDARD: 

 2.13.01   A reference made to any Indian Standard specification in this document, shall imply reference 

tolatest revision to that standard, including such revision/ amendments as may be issued by the 

ISIduringthe currencyoftheContract. 
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DETAILSOFWORK 
 

 

 

1.01.00  SCOPEOFWORK: 

 
 1.01.01The Contractors‟ scope of work covers design, manufacture, supply, installation, testing 

andcommissioning of a centralized chilled/hot water type A.C. system for air conditioning 

differentareas. 

 
 

1.02.00 THEA.C.SPACE: 

 

1.02.01Theareastobeairconditionedinsidethebuilding. 

 
 

1.03.00SCHEDULEOFREQUIREMENT: 

 
  1.03.01The requirements of the A.C. System are given in the specification, Scope of Work and the 

tenderdrawingsarerequiredtobeworkedout bythe Contractor,whiledesigningtheHVACsystem. 

 
 

1.04.00   DESIGNCRITERIA: 

 

1.04.01AmbientDesignConditions: 

 
TheAmbient DesignConditions maybetakenas under- 

 
Summer - 26.67º C(80ºF)DB&23.33ºC(74ºF)WB 
Winter - 04.44º C(40ºF)DB&03.89ºC(39ºF)WB 

 
1.04.02IndoorDesignConditions- 

 
Summer - 22.22º±1ºC(72 º±2ºF)DB&RHaround 55%Winter

 - 21.00º±1ºC(70 º±2ºF)DB&RHaround 55% 

 

1.04.03InternalLoads- 

 
Theinternal loadsastakenintoconsiderationintheHeat LoadEstimate aretobespecified. 

 
1.04.04Ventilation- 

 
The ventilation rate in respective areas will be as per the recommendation/ASHRAE and shall 

bespecified. 

 

1.04.05RoofInsulation– 

 
Theexposedroof ofalltheA. C.areas shall be providedwithunderdeckinsulationusing 

50 mmthickfireretardingqualityEPofspecifieddensitytoavoidcondensationduringpeakwinter. 
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1.04.06ElectricSupply– 

 
Theelectricalequipmentshallbesuitableforoperationon400+10%volts,3-phase,4-

wire,50Hz,A.C.supply.TheFCUswillbesuitableforoperationon230+10%volts,1-phase,50Hz 

A.C. supply. 

 
1.04.07WaterSupply: 

 
Requiredquantityofclean,softandfilteredwaterwillbeavailableatsiteformake-uppurposeinthechilled 
watercirculation system. 

 
 

1.05.00     COOLINGLOAD: 

 
  1.05.01Estimatedcoolingandheatingloadsforrespectiveareas/zonesaretobeindicatedbythetendererinthe formof 

Annexures. 

 
 

1.06.00    PROPOSEDA.C.SYSTEM: 

 
 1.06.01     Airconditionedwithcirculationofchilledwater/hotwatertobeproducedinacentralizedchilled/hot 

waterplantwhichwillbelocatedin a “Chiller Yard”. 

 
 1.06.02     There will be two or three water chilling units each of about 50% capacity or 33.33% 

capacity.Each water chilling Unit shall be with two or three “Rotary Screw type Compressors” 

and “Aircooledtype Condenser”. 

 
 1.06.03     The air-cooled Water Chilling Units shall be designed to work as “Heat Pump” during 

winteroperation to produce Hot water that will be circulated through the heat transfer coils inside 

AHUs&FCUs for heatingrespective Zones /departments. 

 
 1.06.04     The “Chiller Yard” will have one pump room for housing all the chilled water/ 

hotwatercirculatingPumps. 

 
 1.06.05     Respective Air Handling Units (including the fresh air treatment AHU for supplying treated 

freshair to the Delux & VIP cabins) shall be provided with Pan-humidifiers for adding moisture to 

theconditionedspace duringwinterfor maintainingspecified RH. 

 
 1.06.06    Respective AHUs shall also be provided with electric strip heaters of required capacities forkeeping 

RH within limit during monsoon operation. The reheating system shall be complete 

withTubular,mineralfilled,finnedairheatingelement;two/threestagehumidistats,necessarycontactors

,safetyair stats andotheritems/controls asper requirement. 

 
 1.06.07    There will be three Primary chilled/hot water circulation pumps (2 Nos. Duty + 1 No. as 50%stand-

by). 

 
 1.06.08    There will be two secondary chilled/hot water circulation pumps (1 No. Duty + 1 No. as 100 

%stand-by). Each pump shall be provided with variable frequency drive to regulate their speed 

tomatchtherequirementofflow.Therewillbeonelogiccontrollercompletewithremotesensor/transmitt

erfortheduty&stand-bypump. 

 
 1.06.09    The secondary chilled watercirculation pumps,driving motors,programmable variable 

speedlogiccontroller,adjustablefrequencydriveandremotesensor/transmitteretc.shallbeprocured 
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fromonesourceonly. 

Beforefinalizationofthecontract,theperformancecurveofthepumpatdifferentspeed (i.e.from20 % 

to 100%in stepsof 10%)shallbe furnished. 

 
 1.06.10     Respective AHU rooms shall be provided with pivot / shutter type fire dampers on the supply 

andreturn air passageandshallbe fixed/ supportedon themasonry walls. The firedampersshallhave 

minimum 90 minutes fire holding capacity and the contractors shall furnish necessary 

testcertificate to that effect. Micro switch shall be provided to switch off the blower motor with 

theactuation of the Fire Damper. All control cabling interlocking the micro-switch with the 

blower-motorshallbe withinthe scope ofthecontractor. 

 
 

 1.06.11    Additional points shall be provided in the starters of AHU fan-motors to interlock the same 
withthefire/smoke detectorsinthe respective zones. 

 
 

 1.06.12     The supply air ducts up to at least 6.50 mtrs. from canvas connection (at the outlet of 

respectiveAHUs) shall be provided with acoustics lining using 10mm thick “arm sound super 

silencer”from Armacell or of equivalent product. Mode of fixing and the adhesive shall be as per 

therecommendationof the manufacturer 

. 

 
 1.06.13    Microvee filters having filtering capacity down to five microns with 99.9 % efficiency shall 

beprovidedatthe outletoftheAHUs. 

 
 

 1.06.14    Grills and diffusers shall be of extruded aluminum section finished with powder coating. 

Thecolourshallbeapproved by thedepartmentbefore ordering. The grills/diffusers 

shallbeofapprovedmake only. 

 
 

 1.06.15    RespectiveAHUsshallbeprovidedwith2-

Waydynamictemperaturecontrolvalveswithactuator,linkage,proportionatethermostatcompleteswith

allotheraccessoriesasrequired.HVAC contractor shall carry out all control cabling to the 

modulating valves. The control valveshall be provided with facility for field adjustment to set 

maximum flow rate through the coil. Theproportionatethermostatshallbe of reputed make. 

 
 

 1.06.16     Respective FCUs shall be provided with ON/OFF 2-way valve with self balancing stainless-
steelcartridge.Thevalve shallbe completewithsnap actingthermostatofreputedmake. 

 
 

 1.06.17    The on/offoperation of therespectiveAHUs and thechilledwater circulation pumps shallbefrom 

BMS at a later date and as such necessary provision shall be incorporated in the 

respectivestarter/switchgear for making these connections. Necessary points shall also be 

provided in thestarter/switchgears for indicating on/off/trip status of respective AHUs and pumps 

in the BMS.TheHVACcontractorshallincludethese costs intheirrates. 

 
 

 1.06.18     The tentative routing of the chilled water piping between equipment in the A. C. Plant Room 

andrespectiveAHUs shallbe indicatedbythetenderer. 

 
 1.06.19    Piping drawings near respective equipment shall include all the accessories as specified in 

thedrawingsand inthe technicalspecifications 
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 1.06.20    Additional provision shall be provided in the piping near AHUs and pumps and also inside 

AHUsfor fixing necessary sensing elements/transducers for future connection to BMS or PC to 

indicatethefollowing 

Temperature and pressure at coil-in and coil-

out.Temperature of air at the canvas, return air and 

filter.Pressureattheinletandoutletofthe pumps. 

 
 1.06.21   The minimum supply air quantity to any area shall be @ 1.5 cfm peer sq.ft. The 

designeddehumidified air quantity shall be passing through the coil and the balance air quantity 

shall beby-passed 

 
 1.06.22    The bidders shall indicate the cost of interfaces which may be required for connecting the 

waterchillingunits toPCincludingthe costof software. 

 
 1.06.23    A portion of the Basement area used for car parking shall be provided with positive 

ventilationusingaxialflowtype exhaustfans,installedalongtheeastern wall. 

 
1.07.00      CODES&STANDARDS: 

 
1.07.01    The equipment, material and the work covered by this specification, unless otherwise 

specified,shall conformtothelatesteditionof thestandards andcodesincludingall addenda. 



188  

TECHNICALSPECIFICATIONSOFCENTRALA.C.PLANTWITHCHILLEDWATERSYSTEM 
 
 

WATERCHILLINGUNITS(WITHSCREWTYPECOMPRESSOR –

AIRCOOLED):2.00.00SCOPE: 

2.00.01The scope of this section comprises supply, installation, testing and commissioning of 

waterchilling/Heat Pump units with screw type compressors conforming to these specifications 

and inaccordancewiththerequirementofthe"Schedule of Quantities". 

 
2.00.02Thewaterchilling/HeatPumppackagesshallcompriseofsingle/multiplescrewtypehermetic 

/open type compressors, air - cooled condenser, shell and tube DX/flooded type cooler, 

drivingmotor, driving assembly,motorstarter, Refrigerant piping, Refrigerant, oil, mounting 

frame,microprocessor controls, gauges etc. The Chiller unit shall be completely factory 

assembled,chargedand tested withfulloperatingrefrigerantHFC -134a andoilcharged. 

 
2.01.00     COMPRESSOR: 

 

2.01.01     The Rotary Screw compressor shall be open/hermetic type complete with discharge shut-off 

valve,suction service valve, suction and discharge check valves, suction filter, internal muffler 

etc. 

Thepartloadcapacitycontrolshallbewithhydraulicallyactuatedslidevalvesystem.Thecompressors 

shall be equipped with integral oil separation system; oil sump and filter. Oil heatersshall 

beprovided to maintain oiltemperature duringshut-down. 

 
2.01.02     Thevibrationshall notexceed15microns andthenoise levelshall be lessthan85DB. 

 
     2.01.03     Thecapacityreductionshallbedownto 10%ofthefullloadoutput. 

 
2.01.04     The compressor motor shall be suitable for operation on 415V ± 10% volts, 3-Phase, 4-wire, 

50±3Hz.A.C. supply. 

 
2.01.05     Thecompressorshall beequippedwithunloadedstartingdevice. 

 
2.01.06     ThecompressorshallbesuitableforoperationwithHFC-134arefrigerantandshallgivespecified output 

against 130° F saturated condensing temperature and 35° F saturated suctiontemperature. 

 
2.02.00   AIR-COOLEDCONDENSER: 

 

2.02.01    The condenser coils shall be constructed with internally enhanced seamless copper tubes arrangedin 

a staggered row pattern and mechanically expanded in to rippled aluminium fins with full 

fincollars. The fins shall have full drawn collars to completely cover the copper tube for 

protectionagainstatmosphericcorrosionandprovideexcellentheattransfer.Anintegralsubcoolercircuitf

orsufficientsubcoolingshallbeprovidedforeffectiveeliminationofliquidflashingandincreaseunitefficie

ncy. 

 
 2.02.02    Multiple direct drive propeller fans shall be provided to operate in formed bell-shaped orifices 

atlow tip speeds for maximum static efficiency and minimum noise and vibration. Each fan shall 

beprotected by a heavy gauge closed meshed fan guard and shall be positioned within the 

unitcabinetfor maximumprotection. 

 
 2.02.03    Each condenser fan shall be driven by a heavy-duty, 3-phase motor with permanently lubricatedball 

bearings and inherentoverload protection fromshortcircuiting. 
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2.03.00      EVAPORATOR: 

 

 2.03.01    Evaporatorshallbecleanableshellandtubetypewithseamlesscoppertubesmechanicallyexpandedinto 

heavysteeltube sheets. 

 
 2.03.02    EvaporatormaybeDX/floodedtype.Thefloodedevaporatorshallbewithintegrally finnedcopper tube. 

Removable type water heads shall be provided for tube cleaning. vents and drainplugs are 

tobeprovidedineach head. 

 
      2.03.03     Floodedevaporatorshall beprovidedwithoil recoverysystem. 

 
2.03.04     

Incaseofmultiplecompressorunitstheevaporatorwillhaveindependentrefrigerantcircuitforrespective
compressors. 

 
2.03.05     

Waterchillingunitshallbeequippedwithflasheconomizercycleandmodulatingrefrigerantexpansionde
vices. DXcoolershallbe providedwith ElectronicExpansionValves. 

 
2.03.06 Evaporatorshall beinsulatedwithminimum25mmthickclosed-cellpolyurethane. 

 
 2.03.07    Heattransfer areashall bedesignedforafoulingfactorof0.0005ft².hr.°F/BTU 

 
2.03.08    Evaporator shall be tested to a test pressure of 200 psig on shell side and 300 psig on tube 

side.Necessary testcertificate shallbesubmitted. The design andfabrication of 

evaporatorshallconformto ASME code forunfiredpressure vessel. 

 
2.04.00     MOUNTINGFRAME: 

 
2.04.01    The compressor, driving motor, condenser and evaporator, the control panel and other 

accessoriesshall be mounted on a frame of heavy structural steel to make it a compact water 

chilling package.All equipmentshallberigidlybolted /fixedtothe mountingframe. 

 
2.04.02      Mountingframeshallbewithpolyester-powderpaintfinishelectrostaticallyappliedandovenbakedbefore 

assembly. 

 
2.04.03      Thewater chillingunitshall be placedonspringmountingsto belocatedat theloadingpoints. 

 
2.05.00REFRIGERANTPIPING: 

 

2.05.01    Refrigerantpipingshallbewithrefrigerantgradeseamlesscopper pipes. 

 
2.05.02  Each refrigerant circuit shall include one compressor, oil separator, replaceable core filter 

drier,combinedmoistureindicatorandsightglass,dischargeandliquidshut-

offvalves,expansionvalve,refrigeranteconomizeretc. 

 
2.06.00     REFRIGERANT,OIL&OIL&ANOTHERCONSUMABLE: 

 
2.06.01    Water chilling unit shall be complete with required quantity of Refrigerant HFC-134a, lubricatingoil, 

and other consumables during commissioning, testing and trial run till the plant is handed 

overinsatisfactoryworkingcondition. 

 
2.07.00      CONTROLBOX,POWER&CONTROLWIRING: 

 
2.07.01    The control Box shall be fabricated with minimum 2 mm thick sheet steel with polyester paintfinish 

both inside and outside. The box shall be provided with hinged access door and the 
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controlboxshallinclude3-Phasepower supplyterminal withindividualcircuit breakersonmultiple 
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compressor units, control circuit transformer complete with power and control wiring, fuses 
forcontrolcircuitand other features andaccessoriesasrequired. 

 
2.07.02     Thewater chillingunitshall befactorywiredsothatonlyfieldelectricalconnectiontotheunitshall 

betoa single point3-phasepowerterminal. 

 
2.08.00    CHILLERPERFORMANCETESTS: 

 
2.08.01      The performance testing shall be in accordance with ARI standard 550/590-98 and necessary 

testcertificateshallbefurnished. 
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FAN COIL 

UNITS3.01.00SCOPE: 

3.01.01Scope of this section comprises the supply, erection, testing and commissioning of HorizontalFan-Coil 

units conforming to this specification and in accordance with the requirement of theScheduleof 

Quantities. 

 
     3.02.00          TYPE: 

 
3.02.01     The fan-coil units shall be furred-in type comprising cabinet, cooling coil, fan, fan-deck, drain-

pipe,fan-motor,air-vent,ductcollaretc.Thefan-

coilunitsshallbesuspendedfromtheceilingandshallbeconcealed above the falseceiling. 

 
   3.03.00         CAPACITY: 

 
3.03.01   The minimum capacity of the fan-coil units shall be 1.0 TR, 1.5 TR and 2.0 TR with 

8°Ftemperaturerise of chilledwateratthespecifiedindoor design condition. 

 
3.04.00         CABINET: 

 
3.04.01 The panels of the Base-Units shall be fabricated with 18 G. GI sheet. The horizontal unit heightshall not 

exceed 11 inches. The horizontal unit shall include four rubber grommets for mountingisolation. 

 
3.05.00         COILS: 

 

3.05.01      The coils shall be of minimum 3-row deep (1-Row for heating) staggered, seamless copper tubewith 

ripple aluminium plate fins. The spacing between the fins shall be 2 mm. The copper tubesshall be 

of minimum 10 mm OD and wall thickness of minimum 0.5 mm. Water inlet and outletconnection 

shall be provided with SAE flare nuts for connection to the control valves. A ventconnection shall 

be provided for quick removal of air from the coil. A suitable drain connectionshall alsobe 

providedfor drainingthecoil. 

 

  3.05.02        Thecoil shall betestedat 350 psigminimumairpressureunderwater. 
 

3.05.03 Coilsshallbeprovidedwithleft orright-handconnections. 

 
  3.06.00FAN: 

 
3.06.01     Thefanimpellershallbewithforwardcurvedbladesanddrivenbyextendedmotorshafts.Thefan scroll shall 

be fabricated with 20 G. GI sheets. Impeller shall be of aluminium and 

staticallyanddynamicallybalanced. 

 

3.06.02     The fan shall deliver rated cfm at the maximum motor speed and the noise level shall not exceedNC 

35. The air quantity at the maximum speed of 1.0 TR, 1.5 TR and 2.0 TR fan-coil units shallbe500 

cfm, 700 cfmand 1000 cfmrespectively. 
 

3.06.03     Thefandeckshallbedesigned foreasyremoval. 

 
3.07.00     FANMOTOR: 

 
3.07.01   The fan motor shall be designed for 3-speed with permanent split capacitor and built in 

overloadprotection.Themotorsshallberatedfor1/12
th

HP,1/10
th

HPand1/10
th

HPfor1.0TR,1.5TRand2.0
TRfan-coilunitsrespectivelyandsuitablefor200-240Volts,1-Phase,50HzA.C.supply. 
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3.08.00           PRIMARYDRAINPAN: 

 
3.08.01      The drain-pan shall be fabricated with 16 G galvanised steel, insulated (with 25 mm 

expandedpolysterene) and pitched for positive drainage with the unit level. The pan shall project 

under theentire length and width of the coil, including the headers and return bends and extend 

beyond tocatch the condensate from chilled water valves and fittings. A second layer of 22 G GI 

shall beprovidedtomakethedrainpandoubleskinconstruction withinsulationsandwichedinbetween. 

 
3.08.02        The drain pan shall have adequate size and depth to prevent dripping of condensate water from 

theunit,controlsandvalves.Twodrain connectionsshallbeprovided at opposite ends. 

 
3.08.03          Airvent connectionfromtheunitshall bedirectlyconnectedtothedrainpan. 

 
3.09.00          FILTERS: 

 

3.09.01          Thefiltersshallbecleanabletypewithsyntheticfilteringmedia. 

 
3.10.00          DUCTCOLLARS: 

 

3.10.01       Duct collars shall be provided between the horizontal fan coil units and the supply air grills 

withflexibleconnectionin between. 

 
3.11.00          VALVEPACKAGE: 

 

3.11.01          Each fan coil units shall be provided with following valves: -

Onecombination stops andbalancingvalve. 

OnecombinationShut-offball valveandY-strainer. 

Onethree-waymotorisedby-pass/two-waymotorisedvalve,asspecified. 

 
3.11.02       The fan coil units shall be provided with 3-way motorised by-pass or two-way motorised valves 

asspecified. 

 
3.12.00    THERMOSTATAND3-SPEEDSWITCH: 

 
3.12.01        The thermostat shall be snap acting type suitable for 220 V, 1-Phase line. The thermostat shall 

besuitablefor coolingor coolingand heatingoperationasspecifiedwith4°Fdifferential. 

 
3.12.02          The thermostat shall be complete with 3-speed switch for operating the fan-motor at 

low,mediumand high speed. 

 
3.13.0 TESTING: 

 
Factorytestcertificategivingpressuretestingofcoil,powerconsumptionoffanmotor,performance 

rating, quantity of air delivery (CFM) at different speeds and noise level shall besubmitted before 

supplying the equipment. On completion of installation, the FCUs shall be testedfor theirdesign 

performanceand thetest results shallmatchwith theapprovedfactory testcertificates. 
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AIRHANDLINGUNITS: 

 
4.1.00   Scope: 

 
 4.1.01    Scope of this section comprises the supply, installation, testing and commissioning of the 

AIRHANDLING UNITS conforming to the specification and in accordance with the requirement 

ofthescheduleof quantities. 

 
4.2.00        Type: 

 
 4.2.01     Single Skin Air Handling Units shall be draw-through type. The Unit shall be of 

sectionalisedconstructioncomprisingBlower Section,Coil Section,BypassDamper 

SectionandFilterSection. 

 
 

4.3.00        Capacity: 

 

 4.3.01         Minimumcapacityofthe AHUsshall beasspecifiedinthetender document orasper 

design.Thedesign parametersshall be as describedinthesection"Detailsof Work". 

 
4.4.00         CasingStructure: 

 
  4.4.01     Single skin Air Handling Units shall be made out of minimum 2 mm thick anti-corrosive 

hollowprofiles (with round corners) of Extruded Special Aluminium Alloy filled with PUF 

insulationwith joineries and detachable panels. The panels shall be made out of minimum 1.25 

mm thickPre-Plasticized GI sheets with internal surface covered with minimum 12 mm thick fire 

retardingquality closed cell cross linked foam insulation for attenuation of noise. The condensate 

fromcooling coils to be collected below the coil in a sufficiently large SS-304 stainless steel Drain 

Pan(minimum 18 G thick) insulated with minimum 16 mm thick closed cell cross linked 

foaminsulation glued inonepiece to theundersideandfourverticalfaces. Thedrainpanshallbesloped 

towards a drain socket with about 25 mm gradient. The fan-motor assembly shall be placedinside 

the Fan-Section on a mounting frame made out of Extruded Aluminium Box Channels 

withsuitablevibrationisolators.Accessdoorswithlockingarrangementandensuringadequatestructural

stability to the panel and to themainframeshall be provided in the fan chamberforeasy approach to 

all equipment. One 150 mm round inspection window with sight glass shall 

beprovidedinthefansectionaccessdoor.Accessdoorshallbeprovidedwithalimitswitchtocutoff fan 

power supply, in case of opening the door. Suitable cable entry BOX with 

earthingprovisionshallbe providedin the fan chamber. 

 
4.5.00       Blower: 

 
  4.5.01      DIDW Centrifugal fan shall be provided. The fan wheels shall be forward curved,multi-bladetype 

enclosed in housing and mounted on a common shaft. The fan housing shall be made fromdie-

formed side sheets with stream lined inlets and guide vanes to ensure smooth air flow into 

theimpeller wheel. The fan wheels and the housing shall be fabricated from heavy gauge sheet. 

Allwheels shall be statically and dynamically balanced and shall run on large diameter, 

precisiongroundsolidsteelshaftinginheavyduty,self-

aligninggreaselubricateddeepgroovedballbearing Plummer blocks. The bearings shall be suitable 

for 20,000-hour operation. The bearingsshall be mounted externally for easy servicing. The 

Blower shall be designed for lowest operatingnoiselevel. 

 
4.6.00 CoolingCoil: 

 

Cooling coil shall be constructed from light annealed seamless copper tubes brazed into 

soliddrawncopperheaderswithcorrugatedaluminiumplatefinsbondedtocoppertubesandassembled in 

zinc coated steel casing fabricated with minimum 16 G Sheets. The flow and returnheadersshall 

bearrangedtoensureequalflowofwaterthroughalltubesandshallbefabricated 
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out of 2 -1/8” OD copper pipes of 16 G thick. Purge and drain connection shall be provided on 

theheaders. The tubes shall bemechanically expanded toensure tight fin bond. Thereturn 

bondsshall be die-formed and brazed to the tubes and shall have at least one size thicker tube wall 

thanthe standard straight tubes. The tube shall be of 3/8”, ½” or 5/8” OD seamless copper tubes 

andshall have 12 to 14 aluminium fin per inch. Complete coil including the headers shall be 

testedwith 325 psig compressed air under water for chilled water coils and with Nitrogen at 400 

psig forDXcoils.NecessaryTestCertificateshallbefurnished.Onemist-

arrestorfabricatedwithminimum 22 G aluminium sheet mounted on suitable frame shall be 

provided immediately afterthecoiltoarrestthe condensatecarryovertofanchamber. 

 
4.7.00 DamperSection: 

 
  4.7.01      

AHUsshallbeprovidedwithBypassDamper.Dampersshallbeofinterlockingandopposedbladelouvert

ype.BladeshallbemadeoutofG.I.sheetsnotlessthanl.6mmthick.Dampersshall beequippedwith bush 

bearings ofbrass/gun metal. 

 
4.8.00 FilterSection: 

 
The Filter section shall be of heavy gauge construction with echelon arrangement of filters. 

Slidesand end cap shall be provided to permit filter access at either left or right side. The filter 

elementshallbeofsyntheticnon-wovenmediasupportedbythreelayersofHDPEmeshonbothsideswith 

reinforcing layer of aluminium expanded mesh in between, stitched together in diamondpattern 

and enclosed in a 2" wide M.S. frame of 22G GI sheet. Filter face shall be corrugated 

uptominimum 2” for maximum surface area. The filtering capacity shall be down to 10 microns 

withminimum90 % efficiency. 

 
  4.9.00       BlowerMotor: 

 

 4.9.01      Blower Motor shall be TEFC type with IP-55 protection, four pole Squirrel Cage Induction 

Motorsuitable for operation on 415 ± 10% volts, 3-phase, 50 Hz A.C. supply with class B 

insulation andguaranteed for continuous operation at name plate rating. The motor shall be 

operated by DOL 

orS/Dstarterwithoverloadrelease,undervoltageandSPPprotection.Themotorshallbeadequatelysized 

topreventoverload. 

 
  4.9.02     The Blower Motor shall be complete with variable pitch diameter pulley. The drive assembly 

shallbe completed with Blower pulley, Oil resistant type V-belts, Belt guard, etc. The Motor shall 

bemountedon anadjustable base.The pulleys shall beprovided with taperlock. 

 
 4.9.03   The Blower-Motor assembly shall be mounted on a galvanised steel base frame which will beplaced 

on spring mounting inside the fan chamber to ensure complete isolation of vibrationproduced by 

blower-motor from the main structure of the AHU. Fire retarding quality flexibleconnection shall 

be provided between blower outlet and the unit outlet. A second set of similarflexible connection 

shall be provided between AHU outlet and the ducts. All openings/outletsprovidedontheunitshall 

bewithsuitablecollarsandflangesforconnectingflexibleconnections. 

 
 

4.10.00   SoundLevel: 

 

 4.10.01      Maximumsound pressure levelmeasuredatadistanceof1Mtr fromthe AHUshallnotexceed50 DB. 

 
4.11.00     DoubleSkinAHU: 

 
 4.11.01    For 100 % fresh air application Double Skin AHU shall be used with 50 mm thick PUF 

Insulationinbetweenthedoubleskin.Alljointsshallbeproperlyisolated andotherprecaution shallbe 
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taken to prevent condensation on the outer surface and the frame of the AHUs. 
Otherconstructional detailsshallbesame as singleskin AHUs. 

 
4.12.00      Installation: 

 
 4.12.01    The AHUs shall be mounted on ribbed neoprene vibration isolation pads cut to 6" x 6" size 

indouble layer. Minimum 22 Gauge G.I. sheets shall be provided between AHU-base and 

ribbedneoprene pads. 

 
4.13.00     Painting: 

 
  4.13.01    The panels shall be made out of minimum 1.25 mm thick Pre-Plasticized GI sheets and the 

panelsarefixedto aframeofhollow profiles(with round corners)ofExtrudedSpecialAluminiumAlloy. 

Wherever M.S. support will be used, its surface will be factory finished with powdercoating over 

zinc-chromate primer. Any surface marred during Transport or installation shall begiven fresh 

coat of powder coating. In case of panels with Pre-Plasticised GI sheet, any 

surfacemarredduringtransportorinstallation shall be replacedwith anewpanel. 

 
4.14.00     Testing: 

 
 4.14.01   The Units shall be tested for their design performance. The test results shall be taken by 

thecontractor as per section ''Test Reading" and the computed results shall conform to the 

specifiedcapacitiesandquoted ratings. 

 4.14.02     The Contractor shall provide all instrument and services needed for testing the capacity and 
powerconsumption. 



 

(D) PUMPWITHVARIABLEFREQUENCYDRIVE: 

5.01.00 SCOPE: 

5.01.01 Thescopeofthissectioncomprisessupply,installation,testingandcommissioningofchilled 
 watercirculatingpumpsetwithVariableFrequencyDriveconformingtothisspecification 
 andinaccordancewiththerequirementof“ScheduleofQuantities” 

 

5.02.00                CONSTRUCTIONALFEATURE: 

 

5.02.01         The constructional feature of the pump shall be horizontal spindle type, single stage, volutecasing 

with end suction and top centre line discharge. Back pull-out design will enable toremove the 

rotor assembly without disturbing the pump lines. The support feet shall 

beintegrallycastwiththevolute casing. Thedimensionshallcorrespondto DIN-24255. 

 
5.03.00 SHAFT: 

5.03.01 Theshaftshallbeofaccuratelygroundedstainlesssteel supportedwithtwo greaselubricated 

 deepballbearing. 

5.04.00 IMPELLER: 

5.04.01 Theimpeller shallbeenclosedtypewithdouble curvedbladehavingsmoothsurface.The 
 pumpswill be dynamicallybalancedandtheimpellerswillbehydraulicallybalancedto 

 compensateforaxialthrust.Theimpellershallbeofbronzeconstruction. 

5.05.00 CASING: 

5.05.01 Thecasingshallbe ofcastiron,high efficiencyvolute type.Thesuctionanddischarge 
 nozzlesandthesupportingfeetarecastintegralwiththecasing.Thecasingtestpressureshall 

 be 16 bars. 

5.06.00 SHAFTSEAL: 

5.06.01 Theshaftseal shall beunbalancedmechanical seal conformingtoDIN24960. 

5.07.00 FLANGES: 

5.07.01 Theflangedimensionshallbeasper EN-1092-2. 

5.08.00 SPEED: 

5.08.01 Thepumpsshall be selectedfor1450rpm. 

5.09.00 MOTOR: 

5.09.01 Thepumpshall bedirectlycoupledtoaSPDPtype4-poleSq.cageinduction motorsuitable 
 foroperationon400±10%volts, 3-phase,50 Hz,A.C.Power supply.Thestatorwinding 
 shallbeinsulatedwithClassFinsulationandimpregnatedtoexcludemoisture.Motorshall 
 beprovidedwithTerminalBox suitableforconduit/flexibleconduit connection.Themotors 
 shallconformtoIS-325.Themotorsshall haveIP-55degreeofprotectionandshall have 

 minimumthreeearthingterminals. 

5.09.02 Thepump-motor shall have atleast 10%inexcess ofmaximumBHP of thepump plusthe 

 transmissionlosses. 

 
194 



 

5.10.00 BASEPLATE: 

5.10.01 Thepumpand motorshallbe mountedona singlebase-plateanddirectlycoupledthrough a 

 flexiblecoupling.Thecouplingshallbeprotectedbyaguardmountedonacommon base. 

5.10.02 Adrippanof adequatesizeandminimum50mmdeepfabricated out ofminimum2 mm 
 thickM.S. sheetwithdrainconnection shall beprovided belowthepump tocollectany 
 drippingwaterthroughthepump gland/shaftseal. 

 
5.11.00 PUMPALIGNMENT: 

5.11.01 Thepumpshallbefactoryaligned bythemanufacturers.Priortotesting,thepumpalignment 

 shallbeverifiedforeachpumpwithadialindicatorwithin0.05mm. 

5.12.00 VARIABLEFREQUENCYDRIVE: 

5.12.01 Therewill beonecommonVFDformultiplepumpsplusoneasstandby.It willcompriseof 

 pumplogiccontroller,differentialpressuretransmitterandsafety/displayfeature. 

5.12.02 ThepumplogiccontrollerwillbesuitableforclosedloopoperationandbearthelabelofCE 

 aswell asUL. 

5.12.03 ThePLCwill havetwoparts-pumpmanagement unitfor monitoringfunctionandpump 
 functionalunit foroperatingfunctions.Thecontrollershallbeprogrammedtosafeguard 
 againstpumpflowsurges,hunting, systemoverpressure,motor overload,endofcurve and 
 NPSHRaboveNPSHA. 

 

5.12.04 Thecontrollershallalsosafeguardagainstthefollowing- 

Low suction pressure cut-out for protection against insufficient suction 

pressure.Highsystempressurecut-outforprotectionagainst high systempressure. 

Automatic switching off the pump when the system demand is very low to cause a no-
flowcondition. 

 
5.12.05 ThePLCshallreceiveminimumthreeanalogyinputs-two fromsensors/transmitter andthird 

 oneforaflowsensortoserve asacriterionforend ofcurve protectionalgorithm. 

5.12.06 TheLCDdisplaycharactersandgreen/redindicatinglightsshall beprovidedforoperating 

 andfault conditions.Thesystemshall give historyoflast ten faults. 

5.12.07 ThePLCshallbeprovidedwithautomatic auto-VFDby-pass. 

 

5.12.08 

 

ThePLCshallbe providedwithfacilitiesfor connectingit withtheBAS ata laterdate. 

5.13.00 INSTALLATION: 

5.13.01 Thepump-motorassemblyshallbemountedaconcretefoundationprojectingatleast15cms 
 abovefinished floorlevel.Thefoundationbase shallbeseton about6 to8mmthickcross- 
 ribbedneoprenevibrationisolationpadsof  minimumtwolayers.Spacerbarsshallbe 
 providedbetweenpumpandmotorcouplingtofacilitateremovalofpump-impellerwithout 

 disturbingmotor. 

5.13.02 Forupperfloorinstallation,the pumpbaseshallbe mountedonaninertia base,restingon 

 springsupportforeliminatingvibrationtothebuildingstructure. 
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5.14.00            TESTING: 

 

  5.14.01         The performance of the pumps at site shall be computed from the pump-curves furnished 

bythemanufacturer.Theperformancecurveandpowerconsumptionwithoperatingpointsclearly 

indicated on the curves shall be submitted and the same will be verified at the time 

ofcommissioningand testing. 

 
5.15.00 PAINTING: 

5.15.01 Thepumpmotorassemblyshallbefactorypaintedwith approvedfinish.Anysurfacemarred 
 duringtransport orinstallationshallbecleanedoffwithapprovedcleaningagent,thengiven 
 acoatofprimerredoxide andfinallyfinished withtwocoatsoffinishingpainttomatchwith 

theadjoiningshoppaintedsurface.Ifthepatch uppaintingshallnot matchtheshop 
finish,entiresurface willthenbe given afreshcoatofpainting. 
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EXHAUST FANS 

:7.01.00SCOPE: 

 7.01.01      The scope of this section comprises the supply, erection, testing and commissioning of 
propellertypeexhaustfansconformingtothespecificationsandinaccordancewiththeBillofQuantities
. 

 
7.01.02      MakeandType: 

 
ThepropellerfanshallbeAsthom,Cromptonorapprovedequalmake,direct-drive,RingorDiaphragmmounted 
withthreeorfourblades. 

 
7.02.01MountingPlate: 

 
The mounting plate shall be fabricated out of 12 to 16 gauge (depending on the fan size) 

sheetsteel with streamlined venture inlet. The Orifice ring hall be correctly formed to provide 

easypassageof air withoutturbulence. 

 
7.02.02       Fan Blades: 

 
The fan blades shall be of Aluminium or steel rigidly fixed to fan hub of heavy welded 

steelconstruction. The fan blades shall be designed for low air turbulence and low noise. The 

bladesandhubassemblyshallbe statisticallyand dynamicallybalanced. 

 
7.03.03FanShaft: 

 

Theshaftshallbeofsteel,turned,groundandpolishedandshallbesizedtooperatewellbelowthe1
st

criticalsp
eed. 

7.03.01 FanMotor: 

 

Thefanmotorshallbetotallyenclosedsuitableforoperationon 415+10%volts,3-Phase,50Hz, 

A.C. supply or 220 + 10% volts, single- phase, 50 Hz, A.C. Supply and shall be of permanent 

splitCapacitor type. The motor shall be provided with prelubricated sleeve or ball bearing 

designed forquiet operation. Te rpm of the motor shall be selected for lowest possible noise level 

by the fan.Themotors shallbesuitableforboth verticalandhorizontaloperation. 

 
7.04.01 AncillaryFittings: 

 
ThepropellerfansshallbeprovidedwithfollowingancillaryfittingsasindicatedintheBillofQuantities. 

Gravityoperatedlouvershutterscomprisingaluminiumoflightconstruction.Theairvelocityt

hroughthelouvershuttersshall bewithin 255M/ minto455M/ min. 

 
Fan speed regulators with attractive hammer tone painted sheet metal body and 
rotaryswitchfor speedcontrolshallbe provided. 

 
Wire guards from heavy gauge wire rods with all joints and crossings welded to 
protectbothmotorand impellerside ofthefans. 

 
In case the fan is used for supply or make-up purpose, the air intake side shall be 
providedwithinletcowl. 
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7.05.01 Performance: 

 

The noise level, capacity ratings, power consumption at the operating points shall be 

submittedandverified atthetime oftestingandcommissioningof theplant. 

 
7.07.01 Testing: 

 
7.07.02        The units shall be tested for their for their design performance. The test results shall be taken 

bythecontractorandthetestreadingsshall conformtothespecifiedcapacitiesandquotedratings. 

 
7.07.03        Thecontractorshall beprovidedall instrument andservicesneededfortestingthecapacityandpower 

consumption. 

 
7.07.01        ISSpecification: 

 

7.07.02        Thepropeller typeshallconformto IS-2312and 3588. 
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SHEETMETALWORK 

 
8.00.00      Scope: 

 

  8.00.01     Supplyandinstallationofall sheet metal workshallbeasperthespecificationdescribedbelow. 

 
8.01.00     Material: 

 
  8.01.01    All Duct shall be fabricated out of best quality Galvanised steel sheets or Aluminium sheets. 

TheGalvanised steel sheets shall conform to IS-277-1992 (or latest edition). Sheets used shall 

beproducedbyhotdipprocessandgalvanisingshallbeClass-VI,lightcoatingofZincofaround200 

gms/m². The Aluminium sheets shall be of Grade SIC or NS3 as specified in IS737-1955 (orlatest 

edition). The sheets should be clean, smooth and straight and free from any water marks. 

GPsheets shall be soft and annealed and of lock forming quality and it will not crack on bending 

orhammering. Weight of GP sheets shall not be less than 5.32, 6.66 & 8.22 kg/ m² for 24 G, 22 G 

&20Grespectively. 

 

8.01.02    Thethicknessofthesheetsshallbeas givenbelow: 

 

Maximumsize ofDuctinmm   Thicknessof sheetsin mm  
    G.S.S. Aluminium 

Upto 750   0.63 0.80 

751 to  1500 0.80 1.00 

1501 to  2250 1.00 1.50 

2251 & Above 1.25 1.80 

 

 8.01.03    Fabrication of the duct shall be carried out as per recommendation of ASHRAE and IS-655 

1963(latest edition). All the transverse joints, connections, bracings, seams etc. shall be in 

accordancewiththefollowingTables: 

 8.01.04 
 

MaximumSize in  Thicknessof TransverseJoints

 BracingSheets(G. S.) 

mm 

Upto 300 0.63 (24G) 25mmPocket/S-Slip on 2.5M Cross-break.  

  Centres   

301 to600 0.63 (24G) -do - Cross-break  

601 to750 0.63 (24G) -do - 25x25x3mmangles at 
   1.2Mfromjoints  

751to1000 0.80 (22G) 25x25x4mmangle connection on -do-  

  2.5mcentres   

1001to1500 0.80 (22G) 40x40x6mmangle connection on 40x40x3mmangle at 
  2.5M centres 1.2Mfromjoints  

1501to2250 1.00 (20G) 40x40x6mmangle connection on 40x40x3mmangle at 
  1-metermaximumcentrewith 60cmfromjoints  

  35x3mmbarreinforcing   

2251 toabove* 1.15 (18G) 50x50x6mmangle connection at 40x40x3mmangles at 
  1mmaximumcentreswith35x3 6Ocm.Fromjoints.  

  barreinforcing   

 
Ducts 2251 and larger require special field study for hanging and 

supporting.AllTransversejointsand BracingarewithM.S. angles. 
 

Girth angles and companion flanges shall be suitably mitred and welded at corners and riveted 

tothe duct sheets of 75mm centres. Flange joints shall be made with 9.5mm G.I. bolts and nuts 

at150mmcentresandshall beprovided with33x5 mmgood quality Neoprene Rubber Gaskets. 
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8.01.05 DuctSupports:   

 
DuctSupportsshall beasperthefollowingdetails: 

 

 Duct Sizes DuctSupports LocationofSupports 

 Upto1250 mm 40x40x3mmM.S. Anglewith 8mmdia tie AtthetransverseJoints 
  rod  

 Over 1250 to 40x40x6mmM.S.Anglewithminimum10 -do- 
 2250mm mmdia tierod  

 Over2251mm 50x50x6mmM.S.  Anglewith  minimum10 -do- 
 to2250mm mmdia tierod  

 

NOTE: The tie rods to be supported from the Expansion bolts fixed to the RC.C. ceiling. 
Thesupportingcapacityoftheexpansion boltshallbechecked beforefixingit inposition. Upto 1250 

duct size, one Expansion bolt support per tie rod may be provided. Above 1250 mm size 

ductsize per support, minimum two Expansion bolts should be used to fix a cleat to the roof Slab 

fromwhich the tie rod shall be supported (Refer to the details in the Drawings). Minimum 

thickness ofthe supporting cleatshall be 6 mm thick. Only Electric Drills shall be used for fixing 

theexpansionboltsto the R.C.C. Slabs. 

 

All supporting members like Angles, rods, cleats etc. shall be cleaned and two coats of red 
oxideprimer shallbeappliedbefore fixingin position. 

 

Ducts above 600 mm and above shall be reinforced between the joints. Where Drive slips 
areused,theangles shallbe revertedto theductabout50rnrn fromthe slips. 

 

Simple elbow, transformation sections and straight ducts shall be formed with Pittsburgh 

cornerseams; complicated fittings such as double compounded elbows shall be constructed with 

doubleseamcorners. 
 

Alljointsandseamsshall berenderedAirtight. 

 

Dimension of Duct Sections shown are inside dimensions of bare ducts. Where ducts are 

requiredto be lined or insulated on inner surface, their dimensions have to be enlarged, so that the 

cross-sectionarea is notreducedas comparedtothose showninthe Drawings. 

 

8.02.00    Elbows&Vanes:StandardradiuselbowswithaR/Drationotlessthan1.25shallbeusedasfaras possible. 

Turning vanes shall be provided at required spacing such that the aspect ratio of 

eachindividualelbowformedbythevanesshallnotbemorethanfive.Wherespacerestrictiondoesnot 

permit standard radius elbow, square elbows with equally spaced double thickness vanes at5cm. 

Centres maybe used. 

 
8.03.00Transformation: 

 
8.03.01    Duct transformation shall be made with a side slope of 1 is to 7. Where space restriction does 

notpermit, the slope may be brought down to 1 is to 4. If the duct cross section area needs to 

bereduced,a maximumreduction of10% oftheoriginalareamaybe allowed. 

 
8.04.00Dampers: 

 
8.04.01    Dampers shall be provided in duct/branch ducts, whether or not indicating in the drawing forproper 

volume control and balancing of the system. The Dampers shall be robust construction andtight 

fitting. 

 
8.04.02     Air Volume Control Dampers shall be multi-blade type with opposed blade air foil 

construction.Blade width shall be 250mm maximum and the Damper size shall be 1200mm x 

1200mm,mountedin a50mmchannel frame. Bladesshould be connectedto asuitablelinkagefor gang 
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operation and the operating mechanism shall consist of links, levers and locking quadrants 

asrequired for proper control and setting at a desired position with a clearly visible damper 

positionindicator, showing closed oropenposition.Dampers larger than1200mm inwidth shall 

befurnished in multiple sections. The Dampers shall be enclosed in GI. sheet, one size heavier 

thanthecorrespondingducts. PVCbush shallbe usedforpivotingthedamperblades. 

 
 8.04.03    SplitterDampersshallconsistofdoublethicknessairfoilbladessuitablyhingedatthedownstream edge. 

The link rod shall be terminated outside the duct (and insulation) with airtighthub and locking 

knob. The Dampers shall be fabricated of G.S. sheets of two gauges heavier thanthe ductin 

whichitisto beinstalled. 

 
8.04.04     DampersandSplitterDampersshallbeprovidedasshownintheDrawings. 

 
8.05.00     FireDampers: 

 

  8.05.01    Rectangular pivot type or curtain type Fire Dampers shall be provided at the locations indicated 

inthe drawings. The Fire Dampers should be best quality available from the indigenous sources. 

Innormal condition the blade/curtain of the fire damper shall be held in open position, 

providingmaximum air passage and at the same time do not produce vibration, noise and chatter 

due to thepassageof air. 

 
 8.05.02    The blade/curtain shall hold the Damper in open position by the fusible link. Once the link 

opens,the blade/shutter will close the passage automatically and instantly by the stored energy and 

thenhold it tight by the Locking Arrangement, without use of springs, weights or other Devices 

whichmaybe subjectto failure. 

 
 8.05.03   Suitable limit switch shall be provided at the bottom frame of the Fire Damper within the 

duct,which will be operated by the thrust from the closing of the Damper. The closing of the 

limitswitch will cut off the power supply to the Blower Motor of the AHUs. The Blade linkage 

andHinges or any other mechanisms, which maygive way under heat or air pressure, shall not 

beusedin the fire Damper. 

 
 8.05.04    The Fire Damper shall be mounted as per the manufacturer‟s recommendation. Necessary 

accessdoorshallbeprovidedintheductforattendingtotheF.Dampersaspermanufacturer‟srecommenda

tions. 

 
 8.05.05    Minimum a dozen (or the quantity recommended by the manufacturer) of spare Fusible links willbe 

supplied by the HVAC contractor to the owner at the time of handing over of the plant. 

Thepriceshouldinclude the cost ofthese spare Fusible links. 

 
 8.05.06     The Fire Dampers shall be of type tested by CBRI – Roorkee for 90 minutes fire rating as per UL-

555-1995.Thefusiblelinkshallberatedtofuseat74ºC(165ºF)asperULrating.Incase,closingoperation 

shallbewithSpring, onlySSstriptype springshallbeused. 

 
       8.06.00      AirTurningVanes: 

 
 8.06.01    Air turning vanes shall be provided in all the outlet collars for grills/Diffusers and the non-

splitbranch take-offs to streamline and equalise the Air flow. The turning vanes shall be fabricated 

outof0.8mmG.Isheet andequallyspaced onsiderunnersandshallberiveted/boltedtoductsheets. 

 
8.07.00     Grills/Registers/Diffusers: 

 
All Grills/Diffusers/Registers shall be supplied all in accordance with the duties, sizes 
andlocationshownintheapproved Drawings. 

 
8.07.01      Supply&Return AirGrills/Registers- 
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The Supply and Return Air grills/diffusers shall be of extruded aluminium sections and 

finishedwithpowdercoatingofapprovedcolour.Thegrillsanddiffusersshallbeof"Dynacraft","Caryair"

or approved equivalentmake. 

 
 8.07.02    The Diffusers can be of Square, Rectangular or linear (Striplinre) design, slotted linear 

(Modulinear) design. The grills/Registers can be of double deflection rectangular type or fixed bar 

linear(Aeroline)design asspecifiedin the drawingsor intheschedule ofquantities. 

 
 8.07.03    Grills and Diffusers shall be of robust and rattle free construction. The bars in double 

deflectiondiffusers shall be adjustable type to deflect air through 0° to 100° in horizontal arc and 

upto 30°deflectionup or down. 

 
 8.07.04     Slotted diffusersshallbeprovidedwithcontrolvanes fordirectionalchangeofairpatternthrough180° 

 
 8.07.05      

Grillsanddiffusersshallprovideconcealedfixingarrangementandscrewsshallnotbefixedontheflange
s. 

 
 8.07.06      Innercoreofsquare/rectangulardiffusersandthefixedbartypelineargrillsshallberemovabletype. 

 
 Continuouslineargrillsanddiffusersectionsshallbebutt withhairlinejoints. 

 
 8.07.07      Incaseofcontinuousgrillsordiffusers,atleast9"spaceonbothsidesofthesupplyairportionshall 

beblanked offfrominsidetopreventshort-circuitingofS. Air toRAir passage. 

 
 Bidsholdingthefixedbarsinlinear grillsshall bepaintedwhite. 

 
 8.07.08      Supply and Return air Grills and diffusers shall be provided with volume control dampers. 

TheVCDs inside the grills/diffusers shall be key-operated from the front face and shall be 

paintedblack. 

 
 8.07.09      Grillsanddiffusersshallbeselectedtoproviderequiredthrowandairvelocityintheroom andata 

soundlevelbelowNC30. 

 
 8.07.10      AlltheVCDs,blank-offsheetsandwhereveranyshinningsurfaceisvisiblebehindReturnAirgrillsshallbe 

paintedwithtwo coats ofblacksyntheticenamelpaints. 

 
 8.07.11      

Grillsanddiffusersshallbeprovidedwithspongerubbergasketsbetweenflangesandwallorceiling/bulkh
ead. 

 
 8.07.12      SamplesofGrills/Registers/DiffusersshallbeapprovedbytheArchitect/Engineerbeforeprocurement. 

 
8.08.0 Installation: 

 

8.08.01        Installationofductsshall conformtoIS:655-1963(orlatestEdition). 

 
8.08.02       HVAC contractor shall provide and neatly erect all the sheet metal work as shown in the 

approvedDrawing. 

 
8.08.03     Where ducting has to avoid building structural members piping, electrical conduits, cables, 

lightfixture etc. (Whether or not shown in the Drawings) ducts shall be transformed, divided or 

shiftedto oneside, allas approvedbythe Architects. 
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8.08.04 Ductsshall besupportedfromthemain ceilings.Innocase,theduct shallbesupportedfromthe 

 ceilinghangersorrestonthesuspendedceilings. 

8.08.05 All ductsand plenumboxesshallbe adequatelysupportedandbraced withM.S.Sectionsof 
 adequatesizetokeeptheducttruetoshapeandtopreventsagging, vibrationorbreathing.All 

 jointsshouldbemadeairtight andallinteriorsurfacesshall besmooth. 

8.08.06 AccessPanels: 
 400mmx400mmrigidaccess panels,studboltedwithairtight rubber gasketshall beprovided 
 adjacenttoallDampers/FireDampers,plenumboxes/heatersandshouldbeprovidedwith 

 necessaryaccessfromthesuspendedceiling. 

8.08.07 Inplaceswheresheet metalductsorsleevesterminateinwoodworkormasonryopening,tight 

 jointsshall bemadebymeansofcloselyfittedheavyflangedcollarsandseal gaskets. 

8.08.08 AirHandlingunitshallbeconnectedto Duct workbyinsertingat airinletandoutlet double 
 canvassingsleeve.Each sleeveshallbeofminimum100mmlong, securelybonded andboltedto 
 ductand theAHUs.Thecanvassleeve should beheldrigidlytheconnectingDuctworkin line 

 withtheAHUinlet/outlet. 

8.08.09 Canvassleevewill beof 15-ounce,flameandmildew resistanttypewitha75mmto 100mm 

 lengthZipstitchedtothecanvas. 

8.09.00 Insulation: 

8.09.01 NecessarythermalandAcoustical Insulationwill beprovidedintheDuct workasspecifiedinthe 
 Section-INSULATION.Wherever,itwillbedifficulttofixinsulationonthetopsurfaceofthe 
 ductafterinstallation,insulationslabshouldbefixedon thetopsurface,before theductis 

 erected. 

8.10.00 Testing: 

8.10.01 Oncompletionoftheinstallation,theentireDuct systemshall betestedforAirLeakage.Any 
 leakagedetectedshallbeset rightimmediately.Forcleanroomapplication,additionalsmoketest 
 ismandatory.CappedAir-flowconnectionsshallbeprovidedasnecessaryfortestingand 

 balancingtheairDistribution. 

8.10.02 TheAHUsintheair distributionsystemshall beoperated for24-hours fordrivingawaythe dust 

 andotherunwantedmaterials insidetheduct. 

8.10.02 Oncommissioningoftheplant theentireairdistributionsystem shallbebalancedusingapproved 
 Anemometertosupplytherequiredairquantitiestovariousrooms/regionstomaintainthe 
 specifiedinsidecondition.All Dampersafteradjustment shallbesetandlockedinposition.The 
 readingsofAirQuantitiesandstaticpressureafterfinalbalancingofthesystem,througheach 
 registrar,grillsandDiffusersshallberecordedandsubmittedtotheArchitect/Engineerfor 
 approval.Allrecordinginstrumentsshall beprovidedbythecontractor.All airandstaticpressure 

 measurementshall bedonethroughprobetypemeters. 

8.11.00 MeasurementofDuctWork: 

 
Unlessotherwisespecified,measurement forductingfortheprojectshall beonthebasisof 

 centrelinemeasurementdescribedherebelow: 

8.11.01 DuctWork: 
 TheDuct workshall bemeasuredonthe basisofexternal surfaceover ofend ducts,without 
 insulation.Theexternal surfaceareashallbecalculatedbymeasuringtheperimeter,comprising 
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overall width and depth, including comer joints, in the centre of each section, multiplied 
withoveralllength fromflange faceto flange faceandthenaddingup areas ofallDuctSections. 

 
For tapered rectangular ducts, the average width and depths shall be considered for perimeter 

andthe length of tapered duct section shall be the centre line distance between the flanges of 

ductsection. 

 
For special pieces like Tees, Bends, Collars, Reducers/Transformation pieces, the 
measurementshall beidenticaltothatdescribed above, usingthe length alongthecentre line. 

 
The unit rate for duct work quoted by the contractor shall include all wastage allowances, 

flangesand gaskets for joints, nuts and bolts, hangers, expansion bolts, angles, flats with double 

nuts forsupports/bracings felt strips between ducts and support, vibration isolator where specified 

orrequired, inspection chamber/access panel, splitter Damper with quadrant and level for 

positionindication, turning vanes, straightening vanes and all other accessories required to 

complete theduct installation as per this specification. These accessories shall not be measured 

separately andpaidfor. 

 

8.11.02 MeasurementofAccessories: 

The special items like Registers, grill, Diffusers, Dampers etc. shall be measured by the cross-
sectionalarea perpendicular toair flowasidentified here below: 

 
Grills and Registers - Area by multiplying width and height, excluding the flanges. The 

volumecontrol Dampers, gaskets and other fixing accessories shall from a part of the unit rate. 

Lineargrills shall be measured by linear measurement only, with O.B.D. Diffusers Cross sectional 

areafor air flow at the neck/collar on branch duct. Neither the bell mouth oven, discharge face area 

northeflange willbe measured. 

 
LinearDiffuser-shallbemeasuredbythelinearmeasurementonlyandnotbythecrosssection'a1 area and 

shall exclude flanges for mounting the linear Diffusers. The supply air plenumforLinearDiffusers 

shall be measured withtheductwork. 

 
Fire Dampers - Shall be measured by the cross-sectional area perpendicular to the direction of 

airflow. The rates quoted shall include necessary collars and flanges for mounting, inspection 

door,fusiblelinks,shutters/curtain,limit-

switchallotheraccessories,whichmayberequired.Noallowancesshallbepayable, forextension 

ofcrosssectionoutsidetheair stream. 
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PIPING9.0

0.00SCOPE: 

9.00.01Extent and scope of this section covers supply, erection and testing of entire piping complete 

withvalves and fittings for condenser water/chilled water/make-up & drain water and hot water 

andbalancing the respective fluid flow in the different sections of the Air Conditioning system as 

perthespecification describedin thissection. 

 
9.01.0 PIPESIZES: 

 
9.01.01      The tender drawings depict only the general layout and arrangement of the piping and they are 

notintended for use as working drawings. The A.C. contractor shall prepare his own shop 

drawingsandobtain approvalbeforethe pipingworkis started. 

 
9.02.00       CONDENSERANDCHILLEDWATERPIPING: 

 

9.02.01        All pipeworkshall beas set outinthetable below: 

 

Pipe Size Material Joints&fittings Sealingmaterial I.S.S. standard 

Upto 50 G.I.PipeMedium a)ScrewedFittings a)Teflontape I.S.-1239(part – 

mmNB  Class OR M.S. b)Unions b)Teflontap I&II)-(1968& 
  Pipe Heavy Class c) Screwedflanges c)3mm,3-plynon- 1969) 
  (Wherespecified) d)Weldedjoints hardeningrubber IS-3589:1956 
   forMS pipe gaskets  

65mm to M.S. Pipe Heavy a)Welded 3m,3-plynon- -do- 
150mmNB class   b)Slip-onflanges hardening rubber 

     gaskets 

200mm to M.S. Pipe–  -do- -do- I.S.-3589:1956 
400mmNB thicknessas  

 specified  

 

9.02.02        PipeThreads: 

All pipe threads shall be conforming to IS-554:1955 and flanges to IS-1536: l960. The 

screwedjoints shall be made using PTEF tape or with fine quality long stranded hemp and an 

approvedjointingcompound. 

 
9.02.03     Pipe shall be black steel unless otherwise stated. The pipes shall be new and of TATA BST 

orapproved standard manufacturer. The pipes shall be cleaned thoroughly and given a primary 

coatofred oxide paintICIor equivalentmake beforebeinginstalled. 

 
9.02.04     All new pipe fittings shall be used. The fitting shall be "R" brand or approved equal and shall 

bemalleable casting of pressure rating suitable for the piping system. Fittings used on welded 

pipingshall be of weld able type. All flanges will be from standard manufacturer conforming to 

IS-1536:1967 or as required. The flanges shall be of forged steel. All flanges shall include bolts, 

nuts,washersetc. as required. 

 
9.02.05     For all sweep connections from mains, long radius branch bend & fittings shall be preferred 

tosquare Tee-welds. Where square Tee-off connections shall be used, it shall be through equal 

orreducing tees. For smaller tee-off, ferrules welded to the main pipes shall be used. Drilling 

andtappingof the wallsofthemain pipe shallnotbepermitted. 

 
9.02.06     All equipment and valve connections or connections to any other mating pipes shall be 

throughunions / screwed flanges upto 50mm dia and welded flanges for larger dia or as required 

formatingconnections. 
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9.03.00         WELDEDJOINTS: 

 

9.03.01    All welded joints shall be executed by first-class welders working under skilled supervision andshall 

strictly conform to Indian standard code of procedure for manual metal are welding of mildsteel 

IS-823: 1964. During welding process proper attention shall be given to correct alignment ofpipes 

and fittings. All welding pipe work shall be bevelled for butt welding. "Flame cut" entriesinto pipe 

work may be used but the cut edges must be filed/grind smooth and all barr and 

cuttingsremovedfromthe boreof pipe prior tothe fittingbeingweldedtothe pipe. 

 
9.03.02        No welded joints shall be left partly completed. It shall be completed within the same 

workingday. 

 
9.04.00       VALVESANDSTRAINERS: 

 
9.04.01    Gate and Globe valve, shall be provided where indicated in the drawings, conforming to 

thefollowingspecification:- 

 

Size Construction Ends 

15mmto50mm GunMetal Screwedfemale 

65m&over a) Castironbody flanged 
b)BronzeorGunmetalforspindle,valveseatNut etc 

The valves shall be of heavy duty and of Leader or Kirloskar make. The valves shall conform 

toIS-780: 1969 and IS-778:1964 and flanges to IS- 1536:1967 or as required. Valves shall have 

non-rising spindle unless otherwise specified and shall be suitable for 21 kg/cm2 test pressure. 

Tailpiecesshallbeusedwhererequired. 

 
 9.04.02   The Butterfly valves shall provide bubble tight shut off in both flow direction, resilient seated,wafer 

type and designed to fit between wide variety of mating flanges without gaskets. The bodyshall be 

of single piece wafer design cast out of graded cast iron to IS – 210 Gr FG 220. The Discshall be 

of SG Iron to IS- 1865 SG 400/12 and designed for an aerodynamic profile to give 

higherCvvalues.Thesurfaceshallbenyloncoated.TheseatingshallbemadeofBlackNitrilerubberfor 

general service operation. The Shaft shall be of stainless steel AISI-431/AISI-410. For Shaftseal, 

Nitrile Rubber „O‟ Rings and primary & secondary seals shall be provided. Valves up to 

200mmNB shallbe with hand lever with lockingarrangement for every10ºrotation.To openor close 

the valve fully, only a quarter turn will be required. Valves above 200 mm NB shall be ofgear 

operated type. The Butterfly valves shall conform to BS – 5155 and shall be rated for PN16/PN10 

as specified. 

 
 9.04.03     Wafer type Check Valves with Pressure Class PN-16 shall be used in the water lines. The bodyand 

Disc shall be of SG Iron and the sealing Rings shall be of Nitrile Rubber. The Check valvesshall 

besuitablefor useboth horizontalas well ashorizontalpipelines. 

 
 9.04.04      Balancing Valves – The body and the bonnet shall be of one piece cast out of graded Cast Iron 

orDuctile Iron. Disc and other internals shall be of either Gun Metal or S.S. The seats will be 

madeof Nitrile Rubber. The balancing valves shall be provided with necessary ports for 

connection toMercury manometer to measure the pressure drop across the valve. Valves shall 

have proper scaleand locking arrangement to permit precise pressure regulation. Valves shall be 

tested to IS – 778andshallberatedtoPN-

16.Valvesupto50mmNBshallbewithscrewedendsandabove50mmNBshallbe with Flanged ends. 

 
 9.04.05   Strainers shall be Pot type or Y-type with C.I. or fabricated steel bodies designed to the 

testpressurespecifiedforthegatevalves.However, Y-typestrainerswillbepreferredtoPot-Strainers. 

The strainersshallbe providedwith easily removablecoverand brass screen. 

Thescreenshallbeofnotlessthan0.6mmthickbrasssheet,havingperforationsof3mmdiatoprovide a 

minimum net free area of 4 times the cross-section area of piping connected to 

thestrainer.Thestrainersshallbeprovidedwith flangesorthreaded socketaccordingto thepipe 
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size. On both sides of the strainer equal size gate valves or butterfly valves shall be provided 

sothat strainers may be cleaned without completely draining the system. The design of the 

strainershall be such that removal, replacement and cleaning of the screen can be carried out 

withoutdisconnection of the main pipe. The strainers shall be fixed on the suction side of the 

pump and onthe inlet side of any heat exchanger. 3/8” drain valve shall be provided on the 

removable cover fordrainingoutthe waterbefore openingthestrainer. 

 
9.05.00      PIPINGINSTALLATION 

 
 9.05.01     Tender drawings indicate schematic layout with size and routing of the pipes. Routing of pipe 

andthe pipesizesmay,however,be alteredto suitthe siteconditions. Within threeweeksoftheaward of 

the contract, the A.C. contractor shall prepare the detailed working drawings, showingheightof 

run,distancefromwall,locationofvalves,fittings,Airvents,drainpoints,supportsetc. 

 
 9.05.02     All pipe work shall be adequately supported in such a manner as to permit free movement due 

toexpansion, contraction, vibration or other changes in the system. Supports shall be arranged 

asnear as possible to joints and change of direction. Vertical rising pipes particularly in shafts 

shallbeadequatelysupportedatthebasetowithstandthetotalweightoftheriser.Undernocircumstance 

shall branches from vertical rising pipes be the means of supports for the verticalpipe work. Riser 

passing from floor to floor shall be supported at each floor by clamps or collarsattachedtopipe and 

with12mmthickrubberpad oranyresilientmaterial. 

 
 9.05.03    Purpose made brackets/pipe racks shall be provided for supporting pipes. Hangers for 

horizontalpipe work (or pipe racks) at high level shall be with M.S. angle or channel sections 

suitable forsecuring to the roof structure. For pipe rack support, each hanger shall be provided 

with twometallicexpansionbolts.Piperingsshallbefabricatedofsteelmadeinhalvesandsecuredbybolts 

or screws. The contractor shall be responsible for the structural efficiency of all 

brackets,supportsand bangers. 

 
Forguidance referto ASHRAEpipelayingstandardsketches. 

 
 9.05.04     All hangers and supporting brackets shall be painted with two coats of red oxide and finished 

coatofblack enamelpaint. Wherepipesandclampsareofdissimilarmaterial,a gasketshallbeinserted in 

between. Ribbed neoprene pads of about 8 mm thick shall be placed between the pipesand the 

supporting bracket & clamps. All clamps, plates, bolts, nuts, washers etc must essentiallybemade 

of galvanized orhotdipped galvanized varietyonly. 

 
 9.05.05    Supports carrying chilled water pipe work shall be sized to fit over the insulation with “Highdensity 

polyurethane blocks” (about 160 KG/M³ density) inserts to grip the pipe. Insulated pipingshall be 

supported in such a manner as not to put undue pressure on the insulation. Semi circularpipe 

sleeve fabricated with 1.8 mm G.I. sheet metal shall be placed between insulation and 

theclamp,saddle or supportextendingabout150mmon both sides. 

 
 9.05.06       Maximumspacingof pipesupportshallbeas under. 

 

Nominal pipediamm Maximumspacingmeter 

Upto15mm 1.55 

19to 25mm 2.00 

32to 150mm 2.50 

Above150mm 9.00 

Pipe hangers shall be fixed on walls and ceilings by means of metallic expansion bolts of 
reputedmake.Springsupportmaybe provided, whereverspecified. 

 
  9.05.07    All pipe work shall be plumb in the vertical and levelled to the turn of a bubble in the 

horizontalexcept where wall or floor finishes deviate from vertical or horizontal in which case 

pipe workshall beparalleltothesurface topresent a neat appearance.Allpipeworkshallbeerectedsuch 
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that it may be vented or drained satisfactorily. All low points in the system shall have drain 
cocksfittedand highpointsshallhaveautomatic airvent/purge cockasspecified. 

 
 9.05.08       Air vents shall be of double float type, with GM/CI body, vulcanite balls, rubber seats etc. 

Airvents shall be fixed with an equal size gate valves of rising spindle and the vents shall be of 

sizesasspecified below:- 

Mains Airvents. 

Upto 100mm 25mm 

100 to300 mm 38mm 

Above300mm 50mm 

 
Dischargefromthe airventsshallbepipedthrough anequalsized GIpipe 

tothenearestdrainorfloorwaste. 

 
 9.05.09    No joints shall be formed in the thickness of wall, floor slabs or roof slab. No pipe work shall 

bechased into floorslabs,roofslabsorwalls.Pipesleevesof50mm largerdiametershallbeprovided, 

wherever pipes pass through walls and the annular space be filled with felt/fibre glassandfinished 

withretainingrings andbituminous compound. 

 
 9.05.10   Opening required in the floor slabs for taking various pipes are indicated on the drawing. TheHVAC 

contractor shall carefully examine the cut-outs provided and shall intimate the locationswherecut-

outs shown do notmatch the requirements. 

 
 9.05.11     

Pipeworkshallbeinstalledwithminimumdisturbancestootherworkonthesite.Aprogrammeofworkshal

lbe preparedin consultation withthe Engineer. 

 
 9.05.12   All pipes using screwed fittings shall be accurately cut to the required sizes and threaded 

inaccordancewith I.S.-554:1955 and burrsremoved before fixing. 

 
 9.05.13    Immediately after installation of pipes, the open ends of all piping shall be blocked to 

avoidentranceof foreignmattersinto the pipes. Wherever reducersare to beprovidedin 

horizontalruns,eccentricreducersshall beused.In thevertical runs,concentricreducersmaybe used. 

 
9.05.14        Drainsshall beprovidedatalllowpointsandshall offollowingsizes:- 

Mains Drain 

Upto 300mm 25mm 

Over 300mm 38mm 

 
Drain piping shall be provided with Ball valve of equal size. Drain piping shall be piped 

throughequal size G.I. pipe to the nearest drain or floor waste. Piping shall be pitched toward the 

drainpoint. 

 
 9.05.15     Flanged inspection pieces of 1 M long with bolted flanges at both ends shall be provided at 

every30metrescentres orless tofacilitatefutureinspectionandcleaningofall weldedpipes. 

 
 9.05.16   All buried pipes shall be cleaned and coated with Zinc chromate primer or reputed make 

andbitumenpaintandthenwrappedwiththree layersoffibreglasstissue-eachlayerlaidinbitumen. 

 
 9.05.17     Insulatedburiedpipesshallbecleaned,de-rustedandthengivenacoatofepoxyprimer.Insulation, shall be 

applied as detailed in the section "INSULATION' wrapped with G.I. wire andcovered with 

polyethylene sheet duly sealed. Over this chicken wire netting of 24 G shall 

beprovidedandtwocoats(eachof7mmthick)ofcementsandplaster(1:4)shallbeapplied.Wherever 

indicated in the “Bill of Quantities”/drawings, buried insulated pipes shall be furtherweather 

proofed using a coat of bituminous compound of approved make over the 

plasteredsurfacewrappingonelayerofRP tissueand onelayerofroofingtarfeltwithminimum75mm 
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overlap, set and sealed with adhesive and held in position by 16-gauge T.I. wire tied at 30 
cminterval. 

 
9.06.0 PRESSUREGAUGES: 

 
9.06.01     "Bourden Tube" type pressure gauges of appropriate range with at least 100mm dia dial shall 

beinstalledatthefollowinglocations: 

Supply and return of all condensers and 

chillers.All pumps-atsuctionanddelivery 

Chilledwater-coolingcoil/heatexchangers-inlet andoutlets. 

The pressure gauges shall be connected to the pipes by SS/brass U-tubes of 12mm dia 

throughshut-off cocks, required for gauge protection during testing. The gauges shall be calibrated 

beforeinstallation.The pressure gauges shallconformto 18-3624. 

 
9.06.02     Whereverspecified,onlypressuretest pointsmaybeprovided. 

 
9.07.00      THERMOMETER: 

 
 9.07.01    Direct reading 225mm long industrial thermometers having reading mercury shall be provided atthe 

inlet and outlet of all heat exchangers (chilled water-cooling coils, chillers and condensers) toread 

entering and leaving temperature of water. The thermometers shall be installed in 

separatewells.Thermometersshallbeofappropriaterange(0.50°Cor30°to1200F)andshallbecalibrated 

before installation. Thermometers for insulated piping shall be installed in extendedneckto 

avoidanydamageor deformation ofinsulation. 

 
9.07.02     Whereverspecified,onlybrassthermo-wellshallbeprovided. 

 
9.08.00    FLOWSWITCHES: 

 
  9.08.01    Flowswitchesshallbeprovidedatthewaterlineoutletofcondensersandchillers.Theflowswitch shall 

prevent the compressor from starting unless water flow is established in 

condensercoolingsystemand chilledwaterlines. 

 
9.09.00     EXPANSIONTANK: 

 
9.09.01   1000/500 litres capacity (as specified) Expansion tank made of HDPE and completely insulatedand 

provided with overflow, drain, make-up connection, vent pipe, ball valves and float valve etc,shall 

be provided at the indicated location in the layout drawing. The bottom of the tanks shall beat 

least 60 cms above the highest point of the chilled water system. The base of the HDPE tankshall 

reston afullyhorizontalbase. 

 
9.10.01 INSULATION: 

 
 9.10.01       Chilled water piping, condensate drain piping etc. shall be insulated as per 

thespecificationenumerated underthespecification"Insulation". 

 
 9.10.02        Pipeinsulationshallnotbecarried outtillthesatisfactorycompletionofpressuretesting. 

 
 9.11.00        VIBRATIONELIMINATION: 

 
9.11.01        

Pipinginstallationshallbecarriedoutwithvibrationeliminationfittings/springswhereverrequir
ed. 

 
9.12.00       PENETRATIONOFSTRUCTURE: 

9.12.01       
Forallpenetratingpipesandtubes(throughwalls&floors),tightlypacktheannularspace
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betweenconstructionandpenetratingelement tofull 
depthwith25mmthickpipesectionof 
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Expanded polystyrene and seal both sides with non-hardening, resilient, non-shading 

sealant.Over the EP a22 GGIsleeve shallbe provided. 

 
 9.13.00         TESTING: 

 
 9.13.01    Piping shall be flashed and cleaned thoroughly after completion of installation. Piping shall betested 

to hydrostatic test pressure at least two and half times the maximum working pressure for aperiod 

of 24 hours. However, minimum test pressure shall be 10 Kg/cm
2
. The defects in joints 

andleaksobservedduringthetestshall  berectifiedtotheentiresatisfactionof  theEmployers 
representative/consultants andthepipingshallagainbesubjectedtopressuretest. 

 
 9.13.02    The testing of piping shall be conducted in presence of Employer's representative. The 

contractorshall intimate the employer's representative well in advance of his intention to test a 

section orsections of piping all testing shall be witnessed by the employer's representative. The 

test readingsshallbejointlyrecordedbytheHVACcontractorandtheclient‟ssiterepresentative. 

 
 9.13.03       Thesystemmaytestin sectionsand suchsectionsshallbe securelyisolated. 

 
 9.13.04    The contractor shall be responsible for proper and noiseless circulation of water through all coilsand 

other heat exchangers in the respective systems. If proper circulation of water is not achieveddue 

to air-lock or any defect, the HVAC contractor shall rectify the defects. He shall bear allexpenses 

for carrying out the above rectifications including tearing up and making good of floorsand 

wallsas maybe required. 

 
9.14.0 BALANCING: 

 
 9.14.01     After the completion of installation and testing of piping, all the piping system shall be 

adjustedandbalancedtodeliverthewaterquantities asspecified/asrequired/asdirected. 

 
 9.14.02   Theinstrument/equipmentrequiredforadjustingandbalancingthewatersystemsshallbeaccurately 

calibrated before taking any measurement. Calibrated orifices and portable flow 

metersshallbeusedtoadjustandbalancethe water flow. 

 
 9.14.03     Automatic control valves and 3-way diverting valves, if provided in the system shall be set for 

fullflow conditions during the balancing of the system. All regulating valves provided in the 

system.All regulating valves provided in the system for adjusting the water flow, shall be 

permanentlymarked after balancing is completed, so that they can be restored to their correct 

positions, ifdisturbed. 

 
 9.14.04   The contractor shall furnish a certified balancing report to the consultant for evaluation andapproval. 

 
 9.15.00       PAINTING: 

 
   9.15.01     After successful completion of installation, testing and insulation all piping shall be given twocoats 

of approved synthetic enamel paint (over insulated or un-insulated pipe surface) as per 

thecolourcodingto be specified bythe consultant. 

 
 9.15.02    The direction of flow of fluid in the supply and return pipes shall be prominently marked in 

whitearrows. 
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ELECTRICALINSTALLATION 

 
10.01.00     Scope: 

 
10.01.01  Scope of this section comprises of the supply, erection, testing and commissioning of 

electricalswitchgearand wiringinstallation. 

 
10.02.00General: 

 
 10.02.01  Work shall be carried out in accordance with the specifications, local rules I.E. Act 1910 

asamendeduptodateandrulesissuedthereunder,regulationsoftheLocalFireInsuranceAssociation and 

Indian standards Code of Practice No. IS: 732-1963 and General Specificationsfor Electrical work 

(Internal) - 19 77. For items of work not covered by any of the above"regulations, wiring rules in 

the 13th edition of the institution of Electrical Engineer London, shallapply,Definition ofterms 

shallbeas in the I.E.E., Rules. 

 
10.03.00   WiringSystem: 

 
 10.03.01  Wiring shall be carried out with PVC insulated, PIC sheathed and armoured cables. Wiring shallbe 

suitable for a 3-phase, 50 cycles, 4 wire supply with 415 Volts between phases and 230 

Voltsbetween phase and neutral. The voltage and frequency of supply shall be subject to 

variationspermissib1eundertheIndian ElectricityActand Rules. 

 
10.04.00  Material: 

 

 10.04.01  All materials shall be of the best quality complying with the appropriate IS/BS 

specification.Material used shall be subject to the approval of the consultants and samples of the 

same shall befurnished whererequired.Allswitchgearshallbesuitableforasystemshort circuit 

capacityof35 
M.V.A.at415Volts. 

 
 10.04.02   Isolators/HRC switch fuse units shall be of the heavy-duty pattern with a quick make and 

breakmovement. The MCCBs the isolators/HRC fuse-switch units shall be able to carry rated 

currentcontinuously without excessive temperature rise or softening of welding of contacts. 

Provisionsshall be madefortheincomingand outgoingconduitsor cableentries as required. 

 
 10.04.03   Controlpanelshallbeconstructedofhighquality2mmthicksheetsteelstiffenedandreinforcedby a sturdy 

angle frame work. Careshallbe taken to ensure that it is termite and vermin proof.The housing 

shall be of sectionalised construction. The rear section shall accommodate outgoingpower cables / 

control cable and interlocking cables. Middle section shall contain 4 strips ofaluminium bus bars 

and the front section would be for accommodating fuse-switch units 

alongwithHRCfuses,MCCB/MCB,star/deltaorDOLStarter,indicationlamps,interlocking/indication 

contactors and on and off push buttons. The front portion shall be divided into as 

manysectionsasperrequirementsofNo.offeedersfromparticularswitchboard.Alltheseportionsshall be 

used for accommodating accessories of the equipment as detailed above. Individualcompartment 

shallbe providedwith plastic blackanodisedscrewed name plate. 

 
 10.04.04   The bus bars and connections shall consist of hard-drawn high conductivity aluminium strip 

withPVC sleeves of appropriate phase colour. The bus bars shall be mounted edgewise on 

insulatedbases which will permit sufficient movement for compensation of temperature stresses 

and also towithstand the electro-magnetic forces produced during short-circuits. The neutral bus 

bar shall beratedfor 60% of the phaserating. 

 
 10.04.05   The sheet steel work shall undergo a process of degreasing, through cleaning and painting 

withhighcorrosionresistantprimer.Thepanelshallthenbebakedinanoven.Finishingtreatmentshall 

bebyapplication ofsynthetic enamelpaintofapproved shade. 



 

10.05.00     CablesLaying: 

 

10.05.01    CablesshallbelaidgenerallyinaccordancewithIndianstandardCodeofPractice. 

 
  10.05.02   Cablesshallbelaidintrenchesorburiedorcarriedonwallsoroverheadcabletraysasstatedinthe schedule 

or indicated in the drawings or approved by Consultants. Where more than one 

cablewillberunning,properspacingshallbeprovidedtominimisethelossincurrentcarryingcapacity.Cab

leracksandtrays shall beprovidedwhereverspecifiedinbill ofQuantities. 

 
 10.05.03  Cables shall be suitably supported with angle iron clamps mounted on M.S. 

brackets/supportswhentakenalongthewalls.Thisdistancebetweensupportsshallnot bemore than1.0 
meter. 

 
  10.05.04   Special care shall be taken to ensure that the cables are not damaged at bends. The radius of 

bendsof the cables when installed shall be sufficiently large to ensure that no undue stress is 

caused ontl1einsulation/conductor. 

 
  10.05.05   Wherecablespassthrougl1pipes,woodenbushesshallbeprovidedattheends.Whencablesmade to pass 

through floors or walls, the holes for the cable shall be sealed in a manner 

approvedbytheConsultants. 

 
  10.05.06   Witheachcable,twonos.ofearthconductorsofsizesspecifiedundersub-head"Earthing"shallbe 

provided. 

 
10.06.00    EquipmentWiring: 

 
 10.06.01  Final connections to the equipment shall be through flexible wiring particularly for 

equipmentmountedon guiderailsandwhich areliable tobe moved. 

 
10.07.00   Wire/CableSizes: 

 
 10.07.01  For all single phase/3-phase wiring. 650/1100 volts grade PVC insulated aluminium conductorwires 

shall be used. All power cabling shall be with PVCA cables. The PVC wires and cables, ifused, 

shall be taken through M.S. conduits and finalconnections to theequipmentshallbethrough M.S. 

flexible conduits rigidly clamped at both ends. An isolator shall be provided 

neareachmotor/equipmentwhereverthemotor/equipmentisseparatedfromthesupplypanelthrougha 

partition barrier or through ceiling construction. PVC insulated single strand copper 

conductorwires shall be used inside the control panel for connecting different components and all 

the wiresinside the control panel shall be neatly dressed and plastic beads shall be provided at 

both the endsforeasyidentification. 

 
 10.07.02  The minimum size of control wiring shall be 1.5 sq. mm. PVC insulated stranded soft drawncopper 

conductor wires drawn through conduit to be provided for connecting equipment andcontrol 

panels. Multi strand PVCA cable with 1.5 copper conductor can also be used for controlwiring. 

 
  10.07.03  PowercablingshallbeofPVCAcableswithAluminiumconductorandshallbeoffollowingsizes: 

 
(i) Upto5HPmotors/2KWheaters 3x4sq.mm. cables. 

(ii) From6 HP to 10 HPmotors and3 3x6sq.mm. cablesOR 
 KWto 7.5 KW heaters. 2 Nos. 3x4sq. mmcable 

(iii) From12.5 HP to 15 HPmotors. 2Nos. 3x10sq. mm. cable 
 (S/DStarter)  

(iv) From20 HP 25 HPmotors 2Nos.3x16sq.mm.cables. 
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(S/DStarter) 

(v) From40 HP to50 HPmotors 2 Nos. 3x25sq. mm. cables. 

(S/DStarter) 

(vi) 75HPmotors 2 No.3x50 sq.mm. cables. 

(S/DStarter) 

(vii) 100 HPMotor 1 No.3x70 sq.am. cables. 

(S/DStarter) 

(viii) 200 HPmotor 1 No.3x185 sq.mm. cables. 

(S/DStarter) 

(ix) 300 HPmotor 2 Nos.3x300sq.mm.cables. 

(S/DStarter) 

(x) 400 HPmotor 2 Nos.3x500sq.mm.cables. 
 (S/DStarter)   

 

 10.07.04  All the switches, contactors,pushbuttons stations, indicating lampsshallbedistinctly markedwith a 

small description of the service installed. Circuit wiring diagram of control panel shall be-

fixedtotheCoverofcontrolpanelforverification.Thefollowingcapacitycontactorsandoverloadrelayssh

allbefixedto theCoverofcontrolpanelforverification. Thefollowingcapacitycontactors andoverload 

relaysshallbeprovided fordifferentcapacitymotors: 

 
Sl. RatingofMotors Typeof Contactorcurrent OverloadRelayRange 

No   Starters capacity  

1. 5 HPMotors DOL 16amps 6-10amps 

2. 7.5 HPMotors DOL 16amps 9-14amps 

3. 10 HPMotors StarDelta 12/16/16amps* 10-16amps 

4. 12.5 HPMotors StarDelta 12/25/25amps* 10-16amps 

5. 15 HPMotors StarDelta 16/32/32amps* 10-16amps 

6. 20 HPMotors StarDelta 25/32/32amps* 13-23amps 

7. 25 HPMotors StarDelta 25/40/40amps* 20-32amps 

8. 40 HPMotors StarDelta 40/70/70amps* 28-42amps 

9. 50 HPMotors StarDelta 40/70/70amps* 28-42amps 

10. 75 HPMotors StarDelta 70/110/110amps* 45– 70 amps 

11. 100 HPMotors StarDelta 110/200/200amps* C.T.OperatedRelay 

12. 125 HPMotors StarDelta 110/200/200amps* C.T.OperatedRelay 

13. 150 HPMotors StarDelta 200/250/250amps* C.T.OperatedRelay 

14. 200 HPMotor StarDelta 200/300/300amps* C.T.OperatedRelay 

 
Star/Line/Delta 

 
10.08.00    Earthing: 

 
  10.08.01   Earthing shall be asperIS:3043-1987 in allrespects. The earth station shall consistofGI pipeand 

accessories as per IS: 3043 (Pig. 14 & 15). The connection between earth plate and main 

earthbarshallbebymeansof3Nos.⅜"brassboltsandnuts.Theseboltsshallbefixedatleast4"apart. 

Theearthing station shallbepreferably located in agrassy lawn/nearflowerbeds/nearwater tap. The 

earth stations shall be keptatleast 2 metre away from the foundation of thebuilding or outer face of 

the building. The distance between earth stations, shall be at least 5meters. The resistance of the 

earth electrodes as measured with approved earth testing equipmentshall notbe greaterthan 

0.5ohms.In 

caseof Rockysoil,itmaybe relaxedupto 0.8ohms. 

 
 10.08.02  

Earthingshallbeingalvanisedironstrips/wires,orcopperstrips/wiresasmentionedinscheduleofquantiti
es. 

 
  10.08.03  G.I.Earthing: 
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The main panel shall be connected to the main earthing system of the building by means of 2 

Nos.25mmx6mmG.I.strips.Allsingle-phasemetalcladswitchesandcontrolpanelsshallbeearthed with 

minimum 3 mm diameter G.I. conductor wire. All 3-phase motors and equipmentshall beearthed 

withtwonumbers distinctandindependent G.I.wire/tapesasfollows: 
 
 

Motors upto and including10 H. 

P.Motors 12.5 HP to 40 HP 

capacity.Motors50 to75 

HPcapacity. 

Motorsabove 75 HP. 

2 Nos. 4 mm dia G.I. 

wires.2Nos. 6mmdiaG.I. 

wires. 

2 Nos. 25mm x 3mm G. I. 

strips.2 Nos.25mmx 6mmG.I. 

strips. 

 
 

All switches shall be earthed with two numbers distinct and independent G.I. wires/tapes 
asfollows: 

 
(a) 3-Phaseswitchesandcontrolpanelsupto60 2Nos.6mmdiaG.I.wires. 

 ampsrating.  

(b) 3-Phaseswitchesandcontrolpanels60 2Nos.8mmdiaG.I.wires. 
 ampsto100 ampsrating.  

(c) 3-Phaseswitches,control panels, busducts, 2Nos.25mmx6mmG.I.tapes 
 200amps ratingand above.  

 
  10.08.04    CopperEarthing: 

The main panel shall be connected to the main earthing system of the building by means of 2 

Nos.25mm x 3mm copper tapes. All single-phase metal clad switches and control panel s shall 

beearthed with minimum 2 mm diameter copper conductor wire. All 3 Phase motors and 

equipmentshall beearthed withtwonumbers distinctandindependentcopper wires/tapes asfollows: 
 

Motors upto and including10 H. 

P.Motors 12.5 HP to 40 HP 

capacity.Motors50 to75 

HPcapacity. 

Motorsabove 75 HP. 

2 Nos. 3 mm dia copper 

wires.2 Nos. 4 mm dia copper 

wires.2 Nos. 6 mmcopper 

strips. 

2 Nos. 25mmx3 mmcopperstrips. 
 

All switches shall be earthed with two numbers distinct and independent copper wires/tapes 
asfollows: 

 
(a) 3-Phaseswitchesandcontrolpanelsupto60 2Nos.3mmdiacopperwires. 

 ampsrating.  

(b) 3-Phaseswitchesandcontrolpanels60 2Nos.4mmdiacopperwires. 
 ampsto100amps rating.  

(c) 3-Phaseswitches,control panels, busducts, 2Nos.6mmx6mmcoppertapes 
 200amps ratingand above.  

 
The earthing connections shall be taped off from the main earthing of electrical installation. 

Theoverlapping in earthing strips at joints where required shall be minimum 75 mm. These 

straightjoints shall be riveted with and brazed in approved manner. Sweated lugs of adequate 

capacity andsize shall be used for all termination of wire s. Lugs shall be bolted to the equipment 

body to beearthedafterthe metal bodyiscleanedofpaint andother oilysubstanceand properlytinned. 

 
10.09.00    Control/indication/interlockingwiring: 

 
  10.09.01   The control/indication/interlocking wiring shall be done with 1.5 Sq. mm PVC insulated and 

PVCsheathedarmouredcopperconductorcablesofmulticoresasperrequirement.Allthemachinesas 

detailed in toe drawing shall be remote controlled at the main panel board through push 
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buttons(ON/OFFButtons).Allthemachinesshallhavered/greenlampindicatorstoallowtheworking/off

positionofindividual machines.Anelectricalinterlockingshall beprovidedfor 
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safe running of refrigeration machines i.e. the refrigeration machine shall only start afterC.T.fans, 

condenser water pumps and chilled water pumps have started working. Control wiring 

forindividual fan coil units shall be done with 2.5 Sq. mm copper conductor single core cables 

drawnin recessedconduit. 

 

 

 
 

10.10.00   CompletionDrawings: 

 
  10.10.01  Four sets of completion drawings giving single line diagram run of cables location along with 

ofdetail panels, indication/interlocking circuits cable with sizes within the 

building/undergroundcablesshowingthelocationofstraightthroughjointboxes,locationofmainearthin

gstationsshall befurnishedwithin one monthfromthedate ofcompletionofthe work. 

 
10.11.00   Testing: 

 
 10.11.01  Before the commissioning of the plant and equipment the entire installation shall be tested 

inaccordance with Code of practice IS 732-1963 (Revised') and the test report furnished by 

thequalified and authorised person. The electrical installation shall be got passed from local 

electricalinspectorandacertificatefromtheelectricalinspectorshallbesubmitted.Alltestsshallbecarried

outinthepresenceof the owner/employers'representatives. 

 
10.12.00   Painting: 

 
  10.12.01 All the switchgear panels, frame work, conduit etc. shall be painted with two coats of highcorrosion 

resistant primer and the finishing treatment shall be by application of synthetic enamelpaint 

ofapproved make and shade. 
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MOTORSANDMOTORCONTROLCENTRES: 

 
11.01.00   General: 

 

 11.01.01   These specifications cover all types of motors used for driving pumps, blowers in the air 

handlingunits, compressors and other equipment in the HVAC system. The installation of motors 

andMotor Control Centres shall be carried out strictly in accordance with the specification as 

detailedinthissection. 

 
11.02.00   Motors 

 
  11.02.01  Rating: The ratings of the motors shall be as indicated in schedule of equipment and selected 

onthebasisofambienttemperatureand allowablemaximumtemperatureriseasspecified. 

 
 11.02.02    Standards: All motors shall comply with IS: 325, IEC 34-Part I or BS: 2313 in respect of 

generalrequirements and performance. Motors shall also conform to IS: 1231, IEC 72.1 for foot-

mountedmotorsand IS: 2223 and IEC72.2for flange-mounted motors. 

 
 11.02.03    In general all the motors above 1 hp shall be 3-Phase unless otherwise specified, Motors of 1 hp 

orbelowshallbeeither 3-Phase orsinglePhase asrequired. 

 
 11.02.04    Motorsshallrunatallloadswithoutappreciablenoiseorhum.Motorsshallbeoneofthefollowingdesigns 

asspecified. 

Squirre1 

cage,Wound 

RotorTotallyenc

losed 

Totallyenclosed,fancooled. 

 
 11.02.05   Windingsofmotorsshall beclass'F' insulated and fully tropicalised. Theinsulating materialsused 

shall not be liable for action of fungi or microbes. The insulations shall afford 

adequateprotectionagainstconductive dust. 

 
 11.02.06   Motors shall be rated for continuous duty as defined in IS: 325. All motors shall have 

suitabletorque characteristics as required by the duty of driven e equipment. Motors shall be 

suitable foroperation on 415 Volts, 3-Phase, 50 - HZ, AC Supply (and 230 Volts single phase, 50 

HZ ACsupplyfor single phase motor). 

 
 11.02.07   

Motorsshallbeprovidedwithacombinationofballandrollerbearings.Therollerbearingshallbefittedont

hedrivingendandtheballbearingsshallbefittedonthefreeend.Bearingsshallhave ample capacity to 

deal with any axial thrust. The bearings shall be of standard cartridge typewhich effectively seals 

off dust and moisture. Suitable grease nipples shall be provided for re-greasingthe bearing. 

 
 11.02.08     Motorsshallbeprovidedwithacableboxtosuitaluminiumconductor,PVCinsulated,PVCsheathedand 

steelarmoured cable. 

 
 11.02.09     Motors shall bedesigned tooperatesuccessfully underthe following conditions 

ofvoltageandfrequencyvariation. 

 
Where the voltage variation does not exceed 10% above or below 

normal.Wherethefrequencyvariationdoesnot 

exceed5%aboveorbelownormal. 

 
Where the sum of voltage and frequency variation does not exceed 10% (provided 

thefrequencydoes notexceed5% above orbelownormal.) 
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 11.02.10   Slip-ring motors shall be drip-proof construction. The degree of protection of the motor 

enclosureshall be IP-23 as per IS: 4691. The terminal boxes shall conform to degree of protection 

IF-55 asper IS: 4691. The slip-rings shall preferably be of phosphor-bronze on an insulated cast 

iron hub.The slip-rings shall be carried on an extension of the shaft at the non-driving end of the 

machine.Clearancebetweentheringsshallbesufficientandadequatenottoallow 

flashoverandtofacilitate clearing. Brushes shall be of proper grade to give contact resistance. The 

slip-rings andbrushes shall be easily accessible. A rigidly built fan secured to the shaft and shaped 

to giveefficient airflowand adequateventilation withquietoperationshallbeprovided. 

 
 11.02.11   Motors, except fractional horse power motors of 1/8 hp and below, shall be provided with 

runningover current protection generally by means of a bi-metallic thermal overload protective 

deviceincorporated in the starter panel. Motors larger than 100 hp shall be provided with full 

thermalprotection with a thermostat detector in the starter winding, measuring unit, tripping relay, 

andnecessarywiring.Themotor windingshall beprovidedwithanti-condensationheaterof220V, 

 
50Hz, 1-Phase. 

 
G02.12 Motorsstartingcurrentshall notexceedthefollowingvalue. 

 
SlipringMotors : 150% offullloadcurrent. 
Sq.CageMotors : 60% offullloadcurrent. 

TypeofMotor StaringMethod 
 

Squirrel Cage 

MotorsSquirrel Cage 

MotorsWoundrotor(sli

p-ring) 

Direct-on line 

StartersStar/DeltaStar

ters. 

Rotor-resistanceStarters 
 

  11.03.00    MotorStarters: 

 
 11.03.01   Motor starters shall be manufactured in accordance with 1S-1882 or BS: 587. The starters shall 

betotally enclosed in metal clad, dust and vermin proof construction. Unless otherwise specified, 

allstarters shall be direct on line, star/delta, auto transformer or stator-rotor pattern as required. 

Allstarters shall be of continuous rating and shall be of automatic contactor type. All starters shall 

besuitablefor 415 Volts, 3-Phase, 50Hz, A.C. Supply. 

 
 11.03.02   Contactorsshallhavethenumberofpolesasrequiredforappropriateduty.Themakingcapacityof the 

contractor shall be as per category A-4 conforming to BS: 775. All the contacts shall besolid silver 

or silver faced and all the contactors and starter equipment shall be designed for notlessthan 40 

operationsperhour. 

 
 11.03.03   Means shall be inherent in the starter for automatically disconnecting the starter from 

electricitysupply in the event of interruption of supply. However, the contactor and associated 

under voltageRelaysshallbe suitableforvoltages down to75% ofthe normal supplyvoltage. 

 
 11.03.04  Unless otherwise specified, all starters shall have integral Start/Stop push buttons. Start pushbuttons 

shall be coloured green and shall be shrouded to prevent inadvertent operation. Stop pushbuttons 

shall have mushroom heads and shall be coloured red. All push button operated contactorsshall 

beprovided with a hold-on/runningcontact. 

 
 11.03.05   All remote-control circuit connected to starters shall operate at 230 Volts or lower Voltage. 

Motorstarters shall be provided with thermal overload relay with adjustable settings, on each 

phase forthree phase Rotor. The motors of 100 hp and above shall be provided with current 

transformeroperated thermal overload relays. The thermal over-load relays shall have thermal 

characteristicssuitable for the associated motor, its starting characteristics and suitably 

compensated for ambientair temperaturevariations. SinglePhasepreventers shallbeprovided forall 

the three phasemotors. 
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 11.03.06   Green, Red, amber indicating lamps shall be installed on each feeder panel of starter to 

indicateopen and close conditions of the contactors and fault conditions of motor as detected by 

thethermal overloadrelay. 

 
11.03.07 Terminalblockswithintegral insulatingbarriersshallbeprovidedforeachstarter. 

 
 11.03.08   Allthestartersshallbeprovidedwithaschematicdiagramonadurablematerialfixedpermanentlywithin 

each lid or cover. 

 
 11.03.09  Starters shall be provided with sufficient extra N/o and N/c contacts for interlocks, indicatinglamps, 

etc. 

 
 11.03.10     AutomaticStar/Deltastartersshallbeprovidedwithadjustabletimers. 

 
 11.03.11    Starters for wound rotor motors shall be rotor resistance type and shall be oil immersed, metal 

cladconstruction with combination of drum type rotor resistance stator and starter switch. Rotor-

startershall be used for starting only. The stator switch shall be of heavy duty, with trip free 

mechanism.Thetrippingmechanismshallnotresetuntilthestarterhandle is inOFFposition. 

 
11.04.00      InstallationofMotors: 

 
10.04.01   Installation of the motors shall be in accordance with IS: 900. Motors shall be mounted on 

acommon foundation with the driven machine or equipment coupled through a flexible coupling 

orthroughbeltdrive.The drivearrangementshallbeprovided withasafetyguard. 

 
10.04.02   The motor along with its driven machine or equipment shall be provided with vibration 

isolationarrangement. Motors shall generally be provided with slide rails fixed to the base with 

nuts andboltstofacilitate belt installation andsubsequent belttensioning. 

 
10.04.03   Motors shall be wired as per the detailed specification and drawings. All motor frames shall 

beearthed with 2 Nos. copper earthing conductors of size not less than 8 SW11. Schedule of 

wiringcablesand earthingconductors has beenshown ontherelevantdrawings. 

 
10.04.04  MotorsshallbetestedinaccordancewiththerelevantIndianStandard/BritishStandardSpecifications and 

test certificates shall be furnished in triplicate. Motors shall be tested at siteafter 

erectionforinsulationresistance. 

 
10.04.01       Allthemotors,startersandframesshallbepaintedwithtwocoatsofsyntheticenane1paint. 

 
11.05.00MotorControlCentres: 

 

11.05.01       General: 

 
Motor control centres shall be provided and installed wherever specified for controlling 

motors.Motor control centres shall comprise circuit breakers, switch fuses, starters, control and 

indicatingequipment as specified. The motor control centres shall be totally enclosed, metal clad, 

flush frontand back, cubicle pattern suitable for front and rear access. The motor control centres 

shallconformto IS: 8623. 

 
11.05.02      Construction: 

 
Motor control centres shall be free standing type with basic structure being fabricated out of 14-

gauge steel with reinforcing channels welded in place. All the doors shall be 14-gauge steel. 

Theenclosure of motor control centres shall be in accordance with NEMA type 1 or 12 as 

specified.Themotor controlcentresshallhave a busbar chamberatthetopor bottomandfeeder 
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compartments of modular dimensions in vertical section. Vertical bus bars connected to the 

mainbus bars shall be located behind each vertical feeder compartments. Individual compartments 

shallbeofadjustabletypeandshallbeconvertibledesignsuchthatratingsoffeedercontrolunitscanbe 

changed if required. Circuit Breaker and switch handles and starter push button shall bemounted 

on the devices and not on the doors. Suitable screw and rawl device shall be provided oneach 

compartment door for locking the doors in position. On the right-hand side of each verticalfeeder/ 

control compartment, a vertical wireways shall be provided with separate doors. 

Cablealleydoorsshallbe boltedtype orotherwise as specified. 

 
11.05.03       BusBars: 

 
Allbusbarsshallbesuitablefor415volts,3-Phase,4wire,50HZ,A.C.Supply.Mainandvertical bus bars 

shall be made of high conductivity aluminium. The thermal short circuit capacityof horizontal bars 

shall not be less than 45 KA rms, and that of vertical bus shall not be less than37 KA rms. Bus 

bars shall be supported and braced at regular interval by non-hygroscopic, non-

combustible,trackresistantandhighstrengthtypepolyesterfibreglassmouldedinsulators.Separate 

support shall be provided for each phase and neutral. All bus bars shall be insulated withheat 

shrinkable sleeve of hard, smooth plastic insulation of high dielectric strength to provide non-

ageing and non-tracking protection and shall hold good for temperature 0° C to 90° C. The 

busbarsshallbecolourcodedwithcolouredbandsatregularintervals.Thebusbarsshallbeadequatelysupp

ortedand bracedto withstand stressesdue toshortcircuit current. 

 

11.05.04       Earthing: 

 
Entire motor control centre shall be provided with copper earth bus running throughout the 

lengthof the panel. In addition, a vertical earth bus shall also be provided in each vertical section 

tofacilitate earthing of various feeder/control compartments trolleys. Feeder compartment 

trolleysshall be provided with an earth pin which makes first and breaks after the main plug in 

contacts.Motorcontrolcentresshallbeprovidedwith2Nosearthingboltsforconnectionstothelocalearth

grid. 

 
11.05.05       UnitCompartments: 

 
Eachcompartmentinaverticalsectionshallbeprovidedwithscrewarrangementforjackingofthe feeder 

trolleys. The trolleys shall be available in various modular dimensions. The movementof the 

feeder trolley shall be controlled by the screw jacking arrangement. The 

feeder/controlequipmentshallbemountedontheverticalwallofthetrolleyandallthecomponentsoffeede

r/control equipment shall be easily accessible from the front. Plug-in copper contacts oftrolley 

shall be provided with a locking arrangement such that the movement of the trolley canprevent in 

both fully plugged-in and isolated position. It shall be possible to clamp the trolleys tothe motor 

control centre structure when in fully plugged-in position by a screw. All the equipmentmounted 

in the compartment trolleys shall be marked with proper designation as per the 

drawings.Eachfeeder/controlunitcompartmentshallbeprovidedwithanindependentdoor.Unitdoorssh

all be fastened to the stationary structure by a removable hinge. Unit doors shall be held closedby 

a slotted, knurled quarter fastener. Suitable padlocking arrangement shall also be provided. 

Allunits‟ doorsshallbeprovided withrubbergaskets. 

 

11.05.06       InterlockingArrangement: 

 
Motorcontrolcentresshallbeprovidedwiththefollowingsafetyinterlocks. 

All the switches/breakers shall be interlocked with door so that the unit cannot be 

closedunless the unit door is closed. This interlock shall also prevent opening the unit door 

unlesstheswitch/breakerisin OFF position. 

All theswitches/breakershandlescanbelockedin ON-OFFposition. 

An integral operating handle shall be provided for each switch/breaker. The position of 
thebreaker/switchshallbe indicated bythe operatinghandle. 
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A suitable de-interlocking device shall be provided for deliberate inspection of 
feederswitch/breaker withouthavingto switch offthefeeder. 

 
11.05.07       Feeder/ Control Equipment: 

 
FeederandControlequipmentshall beprovidedasperthedrawingsand scheduleofquantities. 

Switchfuses: 

All the switchfusesshallconformtoIS: 4064, IS:4047 or BS:3185. 

 
AirCircuitBreakers: 

All aircircuit breakersshallconformtoIS:2516or BS: 3659. 

 
Mouldedcasecircuitbreakers: 

All mouldedcasecircuitbreakersshall conformtoBS:3871. 

 
Starters: 

Allstartersshallbeasspecifiedhereinbefore. 

 

CurrentTransformers: 

AllCTSshall beasperisspecification. 

 
IndicatingLamps: 

SuitableRed„ON‟Green„OFF‟indicatinglampsshallbeprovidedoneachfeeder/startercompartments. 

 
Ammeters: 

Ammeters of suitable range as specified shall be provided for each feeder/ 

startercompartments. 

 
11.05.08       Wiring: 

 
All control and auxiliary wiring shall be carried out with copper conductor, PVC insulated 

wires.Wiring shall be properly colour coded and laid out neatly in bunches and firmly fastened to 

thesides in the trolley. The terminations for conductors shall be done by crimping lugs on to 

theconductor ends. Suitable printed PVC ferrules shall be provided for easy, identification of 

wires.Power wiring from the unit switches/circuit breakers to the starters shall be carried out 

usingcopper conductor PVC insulated wires of adequate current ratings suitable for the 

equipment. 

Thewiringshallbecolourcodedusingred,yellow,blueandblackfor3phasesandneutralrespectively. All 

terminations shall be carried out by crimping lugs on to the conductor ends. Thelugs shall be 

fastened to the equipment using suitable washers and screws. All the wiring shall beneatly 

bunched and fastened to the sides of the trolley. Wiring selection for power shall be 

doneconsidering the effects of temperature rise, bunching. All conductors shall be provided 

withprintedPVCferrulesforeasyidentification. 

 

11.05.09       Terminals: 

 
Suitable fixed or plug and socket type terminals shall be provided for each compartment of 

MCCfor terminating the power cables. The terminals shall be of adequate rating to suit 

aluminiumconductor, PVC insulated, PVC sheathed armoured cables. All the terminals shall be 

suitablynumberedas perthe wiringdiagram. 

 
11.05.10       Enclosureand SurfaceTreatment: 

 
Motorcontrolcentreshallbeofdustandverminproofconstructionsuitableforindoorinstallation. All 

doors shall have rubber gaskets. Adequate protection shall be provided so 

thatingressofdustandvermin,moistureencounteredinindoorinstallationshall not inanyamount be 
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sufficient to interfere with the satisfactory operation of the enclosed equipment. Sheet 

metalcomponents and accessories of motor control centres shall be given a rigorous anti-rust 

treatmentcomprising of degreasing, phosphating before the primer paint are applied. The sheet 

metal 

shallthenbestoveenamelledwithenamelpainttotheapprovedfinish.Theinteriorofthemotorcontrolcentr

es shallbepainted to anoff-white shade. 

 
11.05.11       NamePlate: 

 
Motor control centres as well as their individual compartments shall be provided plastic 
blackanodisedscrewed name plates. 

 
Diagram: 

 
Each compartment of MCC shall be provided with a circuit diagram of its components and 
wiringandfixedon to the inner-surface ofdoor or lid. 

 
11.05.12       DangerPlate: 

 
Astandarddangerplateindicatingthevoltagegradeshallbeprovidedonthemotorcontrolcentre. 

 
11.05.13       Testing: 

 
Thepanelsshallbe testedafterfabrication,assemblingandwiring. 

 
Wiringshallbetested with1000Volt meggertoensureadequateinsulation resistance. 

 
H.T.test shall becarriedout with 2.5KV rmsforoneminutetochecktheinsulationofbusbars. 

 
Suitable injection tests shall be performed to check the corrections of calibration of 
meters,instrumentsand relays (if any). 

 
11.05.14       Installation: 

 
Motor control centres shall be installed at the locations shown on the drawings. All motor 

controlcentres shall be provided with an integral base channel frame for grouting the motor 

controlcentrestothefloor.The MCCs shall be supplied withrequired numberofanchorbolts. 

 
The contractor shall supply foundation drawings for the motor control centres. The motor 

controlcentresshallbeinstalledontheconcretefoundationsandfixedtothefloorbymeansoffoundation 

bolts. Wherever RCC foundation is not feasible/provided, robust steel channels withtapped holes 

shall be embedded in the floor for installing the control centres. The required cablesshall be 

brought and terminated at the motor control centres, using cable glands, lugs and sockets.All the 

cables shall be properly arranged and led through the cable alley. The various power 

andcontrolcablesshallbeclamped firmlyon tothesides ofthe cablealley. 

 
Thetightnessofallmainandauxiliarybusbarconnectionsshallbechecked.Allwiringterminations and 

bus bar joints shall be tightened wherever necessary before energising the motorcontrolcentres. 

 
NOTE: 

TheabovespecificationCoverwithdrawabletypeMCC.However,theofferofthecontractorshall be in 

line with specifications furnished in bill of quantities unless specifically called for 

inB.O.C.,M.C.C.'sshallnotbe of withdrawabletrolleytype. However,whereverACBsare used 
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they shall be of withdrawable type and switch units need not be of withdrawable type. 
Thetenderersshallclearlystatethetype ofMCCtheyhaveoffered. 

 
11.05.15       CalculationforBusbarSizing: 

 
The contractor, before manufacturing shall furnish calculations establishing adequacy of bus 

barsizesforspecifiedcurrentrating,shortcircuitcurrentendtemperatureriseconsiderationatspecified 

ambient temperature. The busbars and jumper shall be of high conductivity aluminiumalloyof 

63401WP and sized as per IS-5082. 

 
 11.06.00       MouldedCaseCircuitBreakers: 

 
 11.06.01    The MCCB shall conform to IEC-947 / IS 13947 with rated duty short circuit breaking capacityICs 

40 KA. MCCBs shall be provided with rotary type door mounted handles. MCCBs shall 

becurrentlimitingtype with trippingtime lessthan 10 ms. 

 
 11.06.02   MCCBs shall be provided with "load" and "line" interchangeable terminals for ease of 

terminationand maintenance. MCCBs shall have minimum electrical life of 8000 

operations(close-open).The MCCBs used for motor protection shall have an electrical life of 

minimum 100,000 (close-open). 

 
 11.06.03   TheMCCBsshallbequickmake,quickbreak,independentManuel,currentlimitingtypewithtrip free 

features and shall be provided with adjustable type tripping device with inverse timecharacteristics 

for overload protection and instantaneous characteristics for short circuit current. Itshall be 

possible to adjust the continuous current settings over wide range with the help of settingplug. 

 
 11.06.04    Theoperatingmechanismshalloperateirrespectiveofthespeedandforcewithwhichtheoperating lever is 

moved. During trip, the moving contact shall open even if the operating lever isheldclosed. 

 
 11.06.05  The breaker shall ensure that the operating lever reflects the position of the moving 

contactpositively. The position of operating lever shall be marked „I‟ for breaker closed and „O‟ 

forbreaker open and intermediate(Yellow)forbreakertripped. 
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TECHNICALSPECIFICATION,DESIGNPARAMETER&SPECIALCONDITIONOFCO

NTRACTFORHVACSYSTEM (VRF) 

 
 

VARIABLEREFRIGERANTFLOW(VRF) 

 
General 

 
The scope of this section comprises the design, supply, erection, testing and commissioning 

ofinverter technology based VRV/VRF type system of air conditioning summer cooling and 

winterheating conforming to these specifications and in accordance with the requirements of 

Design andDrawing. The prices quoted shall include all the equipment ancillary material as 

specified and allsuch items whatsoever and which may be required to fulfill the intent and purpose 

as laid down inthe specification and the approved drawings. The contractor shall calculate 

equipment capacitybased upon design parameters specified for the system design & verify all the 

quantities and sizesof refrigerant pipe, fitting/cables, control cable, pipes, insulation, indoor units, 

outdoor units etc.before placing the order to avoid any shortfall or surplus. The tenderer shall also 

include allnecessary civil work/MS frame work for installation of outdoor and indoor units in 

VRV/VRFbased air-condition system. This shall include R-410A & its charging for proper & 

specifiedfunctioningof air-conditioningsystem. 

 
Civil work/MS frame work for indoor and outdoor units related to VRV/VRF equipments, 

allcuttingsshould be properly finished as existing surrounding. The installation of outdoor 

unitonthe terrace of building should be checked up structurally & their mounting should be 

structurallysafeofthe outdoor unittoensuredin such a waythatafterinstallation 

 

Cutting of walls and 

floors/ceiling.Makingholes. 

Sleeves.Fou

ndation. 

 
The scope in the tender schedule also covers detailed designing of complete air-

conditioningsystem based on inverter technology based VRV/VRF air-conditioners with air-

cooled outdoorunit‟s system capable of cooling as per individual or season requirement suitable 

for operation on415V,3 phase, 50HzACelectric supply. 

 
The outdoor units shall have cooling mode, consisting of one/multiple outdoor unit with 

singlecircuit of refrigerant piping and multiple indoor units of various types. Each indoor unit 

shouldhave capability to cool as per seasonal weather changes. This shall also include complete 

capacitycalculation for indoor and outdoor units complete with AUTOCAD drawing, designing & 

layoutoffollowing. 

 
Outdoorunits. 

Indoorunits. 

Refrigerant pipingandinsulation. 

IV) Condensate drains water piping and insulation & 

disposal.Power&ControlCablesbetweenOutdoorunits&Indooru

nits. 

VI) BuildingManagement systemfor HVAC 

 
While designing the system care should be taken to select outdoor units of suitable capacity 

basedon design data provided & to economize on available floor area for installation of outdoor 

units aswell as optimum utilization of outdoor units. The indoor units should be designed based 

upon theheat load calculations for individual rooms/ areas to be air-conditioned and over 

capacities shouldbe avoided. The designing of HVAC PC based BMS (Building Management 

System) so thatcomplete system shall be monitored & controlled from one location for optimum 

utilization ofsystem&for keepingmonthlyaswellcontinuous logof importantparameters/ eventsof 
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complete air-conditioning system. The design should also specifically take care of disposal 

ofcondensate drain water so that there is no leakage of condensate water inside the room as well 

inthe route of condensate water pipe line. The layout of refrigerant piping is to be designed in such 

away so that it should not disturb the aesthetic of the building / room, inadvertent damage in 

therouteofpipeshouldnotoccurinfailure&optimumlengthofpipelineforefficientair-conditioning. 

After completion of the work four set of „as erected/commissioned drawing‟ ofactivitieslisted 

above shallbe submitted. 

 
DesignData 

 
Theworkofair-conditioning(withR410Abasedrefrigerant)andindoorunitsasspecifiedinBOQ of this 

document is required to be carried out at site. The specified design parameters areonly tentative in 

nature; however, all efforts shall be made to achieve the following specifieddesign parameters and 

if at any design stage need for higher capacity outdoor Unit or IndoorUnits is required, necessary 

approval shall be accorded based on design analysis and discussionsonthesubjectfrom the 

Consultant. 

 
The tenderer shall quote only those makes for which he has satisfactorily executed the 

jobandshallalsofurnishcertificatetotheeffectthatthesuchequipmenthasperformedsatisfactoril

y under outdoor weather conditions at least for a period of one year from itscommissioning. 

The performance certificate from the end users shall also be enclosed withthetender 

documents. 

 

The project of air-conditioning is required to be executed in time bound and professional 

manner.The equipments involved in air-conditioning are complex in nature comprising of 

instrumentation,controls and building management system. The job, therefore calls for highest 

order of technicalexpertiseandalsorequirementofexperienceofair-

conditioninginstallationwithprovenperformance. The tenderer, shall, therefore obtain, before 

quoting/the consent of OEM and furnishthe same along with the bid document. This consent shall 

also cover aspects of desired assistancein the field design, development, testing, execution, 

completion & maintenance/ maintenancesparesof the air-conditioningsystem. 

 
Notwithstandingthetechnicaldetailsasspecifiedinthetender,themanufacturersmayoffer/indicate 

systems and necessary design & features applicable for the offered products at thetenderingstage. 

 
 

OUTDOORUNIT 

 

For testing and evaluation consideration, JIS B8616 or equivalent standard shall 

beapplicable. 

 
The outdoor unit shall be factory assembled, weatherproof casing (Material of 

constructionof casing shall be vendor‟s standard design), constructed from heavy gauge GI 

sheets steelpanels and coated with baked enamel finish. The outdoor unit shall be 

completely factorywired, tested with all necessary controls & filled with first charge of 

refrigerant beforedeliveringatsite. 

 
The inverter technology based VRV/VRF equipment should be capable so that 

refrigerantpipingbetweenindoorunitsandoutdoorunitshallbeExtendableupto100mwithmaxim

um heightdifferencebetweenoutdoor&indoorunitof50m &leveldifferencebetween two 

indoor unit maximum up to 15m. However, such long pipeline and headdifferencemaynotbe 

applicable for thisproject. 

 
The minimum acceptable value of Coefficient of Performance (COP) of the offered 
system,inconformance withJIS B8616orequivalent,shallbenotlessthan 4.0at 50%ratedload 
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with 32 deg C outdoor and 22 deg C wet bulb conditions for 48 HP or equivalent 

nearestsize outdoor unit as per OEM standard catalogue. In case, tests have been done to 

work outCOP from other than JIS B 8616, the standards along with necessary test procedure 

shall befurnished alongwiththetender. 

 
The above COP values, as indicated in (iii) above are required to be furnished, 

inoriginal, by the tendererdirectly from 

theoriginalequipmentmanufacturer(OEM)withOEM‟ssealandsignaturesonallthedocum

entspertainingtothebackupinformation for example cooling capacity at capacity indexes 

varying from 130% to30% (in steps of 10%) for outdoor temperature (deg C DB) 

varying from 20 to 32 deg.and indoor temperature (deg C WB) varying between 24 

deg.C duly indicating the totalcooling capacity and power input in kW. The data shall 

be preferably in steps of 2°C.The final testing, shall be carried out as per required 

standards to verify the values asfurnishedbyOEM. 

 
The tenderers may please note that above guaranteed figures may be checked by 

theclient, at any stage of the work, through its nominated inspection agency either 

atOEM‟s works or duly certified laboratory in accordance with J15B8616 or 

equivalentstandard. 

 
During the above inspection/testing, if the results are found exceeding i.e. 1.5% 

thanquoted in clause (a) above, a penalty of 5% of the contract value or higher shall 

beimposedbesides. 

 
The outdoor unit shall be factory tested and filled with first charge of refrigerant R-

410Abeforedeliveringatsite. 

 
It should also be provided with duty cycling for inverter scroll compressors capable 

ofchanging the rotating speed of compressor by inverter controller to follow variation 

incooling and heating loads & switching staring sequence for better stability and 

prolongingequipment life. Outdoor units above 5 HP may have minimum 2 compressors 

and shall beabletofunction with oneofthe compressors in failed condition. 

 
The compressors installed in the outdoor units shall be preferably equipped with at least 

oneinverter compressor upto 12 HP, two inverter compressors up to 24 HP, three inverter 

upto36 HP and 4 inverter compressors beyond 36 HP so that operation is not disturbed on 

failureof anyofthecompressor. 

 
Theoutdoorunit shall besuitableformixmatchconnectionofalltypesofindoorunits. 

 
It should be provided with duty cycling for switching the starting sequence of 
multipleoutdoorunits. 

 
The outdoor unit shall be modular in design and should be allowed for side-by-
sideinstallation. 

 
Theunitshall 
beprovidedwithitsownmicroprocessorcontrolpanelwithprovisionforintegrationwiththe 

BuildingManagement Systemforair-conditioningSystem. 

 
xi. Theoutdoorunitsshould have anticorrosion paintfree plateforeasy mountingof 

unit. 

 
The machine must have a sub cool feature to use coil surface more effectively thru 

propercircuit/bridgesothatitpreventstheflushingofrefrigerantfromlongpipingduetothiseffectth

erebyachievingenergysavings. 
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The outdoor unit should be fitted with low noise level and should not be more than 67 

dbat normaloperation whenmeasured at1.5mdistancefromground level. 

 
The outdoor unit should be fitted with low noise aero spiral design fan with aero fitting 
grillforspiraldischarge airflowto reduce pressureloss. 

 
The outdoor units are connected to multiple indoor unitsof various types as such 

thecombined operating loads of indoor units may touch 120 to 125% of the nominal 

capacity.Theoutdoorunitshallbeabletoperformatthecombinedloadsdemandsasindicatedabove

. 

 
In case of trouble occurs in an indoor unit(s), the continuous operation of system should 
bepossible. 

 
The unit shall be designed in such a way that cleaning of drain Pan should be easy 
&inspection/replacement of compressorshouldbeeasy. 

 
The condensing unit shall be designed to operate safely when connected to multiple 
fancoilunits. 

 
Compressor 

 

The compressor in inverter-based system shall be highly efficient. The system 
shouldresponseefficientlyinaccordancetothevariationincoolingorheatingloadrequirement. 

 
TheinvertershallpreferablybeIGBTtypeforefficient&quietoperation. 

 
All outdoor units shall have multiple steps of capacity control to meet load fluctuation 

andindoor unit individual control. All parts of compressor shall be sufficiently lubricated 

stock.Forcedlubrication mayalso be employed. 

 
Oil heater shall be provided in the compressor casing or as per manufacturer 
standardequipments. 

 
OilRecoverysystem 

 

Unitshall beequippedwithanoil 
recoverysystemtoensurestableoperationwithlongrefrigerationpipinglengths. 

 
Thesystemmust beprovidedwithoil balancingcircuit toavoidpoorlubrication. 

 

 

 
 

RefrigerantCircuit 
 

The refrigerant circuit shall include liquid and gas shut-off valves and a solenoid valves 
atcondenserend. 

 
The equipment must have inbuilt refrigerant stabilization control for proper 
refrigerantdistribution. 

 
Allnecessarysafetydevicesshallbeprovidedtoensurethesafeoperationofthesystem. 

 
HeatExchanger 
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Theheatexchangershallbeconstructedwithcoppertubesmechanicallybondedtoaluminumfinstoforma 
cross fin coil.Thealuminumfins shallbecoveredbyanti-corrosion resinfilm. 

 
Theunitshouldbewithbye-pass/e-passheatexchangertooptimizethepathofheatexchangerandfor 
betterarranged forvertical discharge. Each fanshallhaveasafetyguard. 

 
SafelyDevices 

 

All necessary safety devices shall be provided to ensure safe operation of the system. 

Followingsafetydevicesshallbepartofoutdoorunit,highpressureswitch,fuse,fandriveoverloadprotect

or,fusibleplug,crankcase heaterover loadrelay,overloadprotectionforinverter. 

 
The outdoor roof mounted units shall be provided in such a fashion that these do not affect 

theoverallaestheticsandambienceoftheStadium.Ifrequiredtheseunitsshallbesuitablycamouflagedtog

ivegoodaestheticlook.Theseprovisions,however,shallbediscussed,ifrequired,at alater 

dateandthepricesforthesame shall beworkedoutseparatelyasextraitem. 

 
Noiselevelsforoutdoorunitsshallnotbemorethan67db(measuredatapoint1meterinfrontofthe unitata 
heightof meters. 

 
INDOORUNITS 

 

General: 

 
All indoor units as specified under this item shall have, in general, noise levels less than 46 

dB.For critical application noise levels below these limits may, however, be specified during 

designstage. 

 
Each Unit shall have electronic control refrigerant flow rate respond to load variation 
oftheroom. 

 
Theaddressoftheindoorunitshall be set automaticallyin caseofindividualandgroupcontrol. 

 
Incaseofcentralizedcontrolsystem,itshallbepossibletosettheaddressofindividualindoorunit
through a liquidcrystalremote controller. 

 
The fan shallbe highstatic,dualsuction,aerodynamically designed turbo,multibladetype, 

statically & dynamically balanced to ensure low noise and vibration free operation ofthe 

system. The fan shall be direct driven type, mounted directly on motor shaft 

havingsupportfromhousing. 

 
Thecoolingcoilshallbemadeoutofseamlesscoppertubesandhavecontinuousaluminum fins. 

The fins shall be spaced by collars forming an integral part. The tubes shallbe staggered in 

the direction of airflow. The tubes shall be hydraulically/mechanicallyexpanded for 

minimum thermal contact resistance with fins. Each coil shall be 

factorytestedat21kg/sq.moras perOEMstandard airpressure underwater. 

 
 

Indoor unit shall have cleanable type filterto an integrally moulded/moulded plasticframe. 

The filter shall be slide in and neatly insertable type. It shall be possible to clean 

thefilterseither with compressed air orwater. 

 
Each unit shall have computerized PID control for maintaining designed room 
temperature.Eachunitshall be providedwith microprocessorthermostatfor cooling. 



229  

Each ductable unit shall have with corded remote controller and each high wall & 

cassettetype indoor unit shall be with corded remote controller as standard features. The 

remotecontroller shall memorize the latest malfunction code for easy maintenance. The 

controllershallhaveself-

diagnosticfeaturesforeachandquickmaintenanceandservice.Thecontroller shall be able to 

change fan speed and angle of swing flap (for high wall unit)individuallyas per 

requirement. 

 
The unit shall be high wall mounted type. The unit shall include pre-filters, fan section 

andDX-coil section. The housing of the unit shall be powder coated/heat treated 

galvanizedsteel. The body shall be light in weight and shall be able to suspend from four 

comers. Thefanshallbeaerodynamicallydesigneddiffuserturbo fan type. 

 
Highwall Indoor typeunit 

 

The unit shall be high wall mounted type. The unit shall include pre-filters, fan section and DX-

coilsection.Thehousingoftheunitshallbepowdercoated/heattreatedgalvanizedsteel.Thebody shall be 

light in light in weight and shall be able to suspend from four corners. The fan 

shallbeaerodynamicallydesigned diffuserturbo type. 

 
Unitshallhaveanexternalattractivepanelforsupplyandreturnair. 

 
CeilingMountedTypeIndoor Unit 

 

The unit shall be ceiling mounted type. The unit shall include synthetic non-woven type filter, 

fansectionandDX-coilsection.Thehousingoftheunitshallbepowdercoated/heat-

treatedgalvanizedsteel.Thebodyshallbelightinweightandshallbeableto suspendfromfour corners. 

 
Unit shall have an external attractive panel for supply and return air. Unit shall have supply 
airgrillesand return air grille. 

 
Lowgas detection systemand soundlevelshall be asOEMstandard. 

 
All the indoor units regardless of their difference in capacity should have same decorative 

panelsizefor harmonious aesthetic pointof view. 

 
DuctabletypeIndoorunit 

 

The unit shall be ductable type. The unit shall include pre-filter, fan section and DX-coil 

section.The housing of the unit shall be powder coated / heat treated galvanized steel. The unit 

shall havehigh static fan for ductable arrangement and it should also have suitable arrangement for 

drainwater. 

 
Theductableunitsshall beusedasrecirculationunitaswellasfreshairunits. 

 
BuildingManagementSystemfor Air-conditioningSystem 

 

Air-conditioning network shall have capability of monitoring minimum 200 indoor units. 

Thesystem shall have capability of monitoring the overall system through a central computer with 

oneunitasstand-by.Thesystemshallhavethecapabilitysuchthatdetailedsettingscanbeprogrammed for 

each indoor unit/whole building/group/remote control group. The system shall beconventional PC 

based system P-4 or higher version with a minimum speed 2 GHz, CPU Intelmotherboard with 

256 MB DDR2 RAM, Hard disk storage 160 GB or more and 19” flat TFTmonitor with CD/DVD 

R/W drive. The make of PC‟s are HP/Compaq, HCL, IBM. The systemshouldbe suppliedwith 

suitablecapacityonlineUPSof120 minutes standbycapacity. 
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ThesameBMSshouldcontrolthetemperature,humidityoftheCentralsystemandshallaccordON,OFF, 
Trip ofallAHUfans,returnair fans, Heatwheeletc. 

 
ControlSystemComponents: 

 

The above computers shall be capable of data input/ output from intelligent units with bus 

runningbetweencentralcontrolsystemsandindoorunits/otherassociatedair-

conditioningsystemsinstalledinthe building. Theminimumsystemconfigurationshallbeasunder:- 

 
Minimum200indoorunitswithintelligentprocessorsufficienttohandleabovesystemasinterfa
cebetweenthe mainPCandindividualequipmentcontrols. 

 
EthernetTCPIP /10 base/T communication. 

 
Intelligent processor units shall have minimum 18 input ports with two digital output 

portsandshallhave standalonecapabilityfor a periodof minimum48 hours. 

 
Management 

 

The software system capable of recoding operational history management generation of reports 

ingraphic and table from daily, weekly and monthly and operation in eco mode shall be 

provided.The above management system shall be complete in all respects to enable these 

functions. 

ThesoftwareshouldbeeasilyinstallableusingjustCD.Thesoftwareshouldbeuserfriendly&runson 

Window 2000 & windows XP Professional/ Home with latest version/ updates so that it caneasily 

runs on any PC. Itshall have the capability to calculate electricity billed/charged formultiple 

indoor units connected, schedule monitoring & control, error display with audible 

alarm&text,operatingrecordofindoorunitswithaccumulated operatingtimeofoutdoorunit. 

 

 

 
 

Controls: 
 

ThePCsystemmentionedaboveshallbecapableofindividual systemcontrol/group 

control with automatic cool, power failure/release control temperature control and timer etc. 

Theunit shall also be capable of monitoring through graphic user interface operation fault 

indication,set pointindicationand anyother parameters as maybe deemed required. 

 
The system shall be fully compatible with the VRV inverter-based equipment/ system proposed 
tobeinstalled againstthis contract. 

 
All the system designs related to this control system hardware software and control 

wiring/interfaces shall be included in the scope of work and detailed designing etc. shall be 

providedbeforecommencementof installation ofthe system. 

 
CentralizedTypeRemoteController 

 

Amultifunctionalcompactcentralizedcontrollershallbeprovidedwiththesystem.Thesecontrollersshal

lbecapableofcontrollingalltheindoorandoutdoorunitsandshouldbecapableofintegration withthe 

PCbasedBuildingManagement Systemof HVAC. 

 
It shall be able to control the indoor units with the following 

functions:Starting / stopping of Air-conditioners as zone or group or 

individual unit.Temperaturesettingfor each indoorunitor zone. 
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Switching between temperature control modes, switching of fan speed and direction 
ofairflow,enabling/disablingof individualremote controlleroperation. 

 
Monitoring of operation status such as operation mode and temperature setting of 
individualindoorunits, maintenanceinformation andtrouble shootinginformation. 

 
Displayofairconditioneroperationhistory. 

 
Daily management automation through yearly schedule function with possible 

variousschedules. 

 
Y-joint/Refnetseparation 

 
Supply & installation of the Y-joint/ref.-net separation refrigeration pipe joints and headers in 

theappropriate orientation to enable correct distribution of refrigerant. The distribution joints 

shouldbefactoryinsulatedwith pre-formed sectionof Expended polystyrene/Equivalent. 

 
Refrigerantpiping 

 
Refrigerantpipingfortheair-conditioningsystemshallbeupto19.05mmdia.ofsoftseamless 

copper tubes & for above 19.05mm dia the pipe material shall be of hard seamlesscopper 

tubes with pipes material being hard drawn copper pipe. Forged copper fittings 

shallbeusedfortherefrigerantpiping.Therefrigerantpipingarrangementsshallbeinaccordance 

with good engineering practice as applicable to theair-conditioning industry,and shall 

include charging connections, suction line insulation and all other items 

normallyformingpartofproper refrigerant circuitsexcept yjoint/separationtubes. 

Before jointing any copper pipe or fittings, its internals shall be thoroughly cleaned 

bypassing aclean cloth viawireorcablethroughitsentirelength. Thepiping shallbecontinuously 

kept clean of dirt etc. while constructing the joints. Subsequently it shall bethoroughlyblown 

outusingnitrogen gas. 

 
After completion of installation of the refrigerant piping, the refrigerant piping system 

shallbe pressure tested using nitrogen gas at a suitable pressure as specify by OEM 

(OriginalEquipment Manufacturer). Pressure shall be maintained in the system for 48 hours. 

Thesystem shall then be evacuated to a vacuum of not less than 700 mm Hg and held for 

24hours. 

 
The supplier of air-conditioning system shall choose sizes as designed and erect 

properinterconnections of the complete refrigerant circuit the thickness of copper piping 

shall notbe lessthan18 SWGforpipes upto 19.05 mmand 16 SWG forlargerdia. 

 
The suction line pipe size and the liquid line pipe sizes shall be selected according to 

themanufacturer‟s specified diameter. All refrigerant pipes shall be properly supported 

andanchored to the building/structure using steel hangers, fastener, brackets and supports 

whichshall be fixed to the building/structure by means of inserts or expansion shields or 

anchorfastenersof adequatesize and numbertosupporttheload imposedthereon. 

 
Therefrigerantpipingshouldbelaidincorecutinthefloorsinsuchawaythatitshouldnot distort the 

interior of the room, wherever the refrigerant pipe has to be laid across theroom, it should 

be laid in a concealed manner by making appropriate boxing arrangementmatching with the 

interior of the room. All associated minor Civil Engineering works (likechasing on wall, 

ceiling & re-plastering and repainting etc.) related with the above items areincluded in the 

scope of work. The above scope dose not include false ceiling whereverrequired. 
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To protect Nitrile rubber insulation of outdoor installed copper piping from degradation 

dueto ultra violet rays and atmospheric condition, it shall be covered with polyshield 

coating 

ofatleasttwocoatsofresinandhardener(polybondmakeorequivalent).Fiberglasstapeshall be 

helically wound with adequate overlap & coated with two coats of resin withhardenerto give 

smooth &plain finish. 

 
Entireliquidandsuctionrefrigerantpipelinesincludingallfittings,valvesandstrainerbodiese
tc.Shall beinsulatedwith19mm/ 13mmthickelastomericNitrilerubber. 

 
CODES&STANDARDS 

Design, manufacturer, inspection and testing of the equipment covered by the specification 

shallunless otherwise specified conform to the latest edition of the standards and codes including 

alladdendamention below. 

 
IS– 655 -Specificationof metalair ducts 

IS– 277 -Specificationfor G.I. Sheets. 

IS-659 -Safetycode for Air-conditioning 

IS-660 -SafetycodeforMechanical Refrigeration. 

IS-3253 - PhaseinductionMotors. 

IS-210 -ForGreyIron Casting. 

IS-226 - StructuralSteel. 

 
StandardcodesfortestingCentrifugalandAxialFlowFansAMCABulletin No.210. 
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TECHNICALSPECIFICATIONSOFSPLIT/PRECISIONAIRCONDITIONERS 

 
1.0        SPLITTYPEAIRCONDITIONERS 

1.1        TechnicalSpecification 

The Air conditioning machine shall be 

with“HighWall”type indoor unit, 

outdoor condensing 

unit,Reciprocator 

compressor,AutoSwing/S

weep, 

4-wayAirDeflectionSystem, 

necessaryrefrigerantpiping&electricalwiringbetweenoutdoorandindoorunitsthroughPVCflex

ible conduit, 

refrigerant R-

22,microprocessorcontr

ol, 

WirelessRemoteControlwith(OperationDisplay,Start-stop,OperationModeSelection, 

„ON‟Timer,„OFF‟Timer,TimeSetting,AirCirculation,Timer„SET‟,Timer„CANCEL‟,Room 

Temperature Checking, Vertical Airflow Direction Control, Room 

TemperatureSetting,Indoor Fan SpeedSelector,JetCool) 

electronic 

thermostat,highpurity

filter,time delay 

feature,oscillatinglou

ver, 

3- speedcooling,condensate 

drain pipingFrost-

proofEvaporatorPipe 

 
2.0       PRECISIONAIRCONDITIONERS 

2.1       TechnicalSpecification 

The Air conditioning machine shall be 

with“HighWall”type indoor unit, 

outdoor condensing 

unit,reciprocating 

compressor,AutoSwing/S

weep, 
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4- wayAirDeflectionSystem, 

necessary refrigerant piping & electrical wiring between outdoor and indoor units 

throughPVCflexible conduit, 

refrigerantR-22, 
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microprocessorcontrol, 

WirelessRemoteControlwith(OperationDisplay,Start-stop,OperationModeSelection, 

„ON‟Timer,„OFF‟Timer,TimeSetting,AirCirculation,Timer„SET‟,Timer„CANCEL‟,Room 

Temperature Checking, Vertical Airflow Direction Control, Room 

TemperatureSetting,Indoor Fan SpeedSelector,JetCool) 

electronic 

thermostat,highpurity

filter,time delay 

feature,oscillatinglou

ver, 

3-speedcooling,condensate 

drain pipingFrost-proof 

Evaporator PipeHeater 

Humidifier 

 
 

2.2           VoltageStabilizer: 

ServoControlledVoltageStabilityAC,singlephasewithoutputsensed,activetimedelayed,manuall

ystart/resettable high&lowvoltage tripfacilities. 

Rating: 1.0kva, AC Single 

PhaseInput Range: 170 V to 

270VOutput Range:230Volt 

1% 

Output Wave Form: The output wave form is a true replica of the 

input.CorrectionRate:35V/secfor eachphase 

EffectofLoadP.F.: None 

Metering:continuousmonitoringofinput/outputvoltage. 

Inputindications:highandlowvoltageindicators(withaudiblealarm).Control: 

Automatic /Manual 

Protection:CircuitBreaker 

Ambient Temperature: up to 45C 

maxNatureofCooling: Aircooled 

TypeofMotor: A.C.StepSynchronousMotors. 
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SPECIALCONDITIONSANDTECHNICALSPECIFICATIONSFORFIREPROTECTION&F

IRST AIDFIREFIGHTINGAPPLIANCES 

 
 

1.0         InstructionstoTenderers 

 
1.1        

Beforefillingup,thecompleteTenderSpecificationshouldbereadproperlyandthetenderershallvisitthes

iteandmakethemselvesthoroughlyacquaintedwiththenatureandrequirementsof the work, facilities 

for access of materials, mode of transport and storage and removal of spoilsand rubbish. 

 

1.2        Duringsubmissionoflump-sumoffer,attentionshould bepaidonthefollowingpoints:- 

 
1.2.1    While filling the data sheet, enclose with the scope of work i.e. Vol III of the Tender 

document,thenameofmanufacturersshouldbespecifiedproperly 

basedonthelistofrecommendedmanufacturersenclosed with the Tenderdocument. 

 
1.2.2   Moreover, writing like “Best available make” will not be accepted without the submission 

ofsatisfactorytest report. 

 
1.2.3    Forimportedequipmentormaterial,ifoffered,noimportassistancecanbeprovidedbytheclient. 

 
1.2.4     

Tenderershouldfurnishalongwiththeoffer,thescheduleofrecommendedsparesfortroublefreeoperatio
nofthe system(s) for three years. 

 
1.2.5   Submission of tender will be the conclusive evidence as to the fact that the tenderer has 

fullysatisfiedthemselvesastothenatureandscopeoftheworktobedone,siteconditionsandallotherfactor

s,affectingtheperformancesofthe contractand thecost thereof. 

 
1.2.6   The entire job shall be executed by Bidder based on the guidelines furnished in the scope of 

work,specifications, various codes/standards, bidder‟s experience and good engineering practice. 

Itemsand quantities, which have been furnished in the scope of work, specification, are tentative 

andindicative only. During quoting, the Bidder must take into consideration of any additional 

itemsnecessary for satisfactory operation of the system(s), for which no additional payment will 

begrantedbeyond thelump-sum amount quotedfor theentire system. 

 
1.2.7   The layout of control cabling for Fire Alarm System should be made at site in close 

coordinationwiththe Engineer-in-Charge orhisauthorizedrepresentative. 

 
2.0      TypeofFireProtection,DetectionSystem&DesignPhilosophy 

 
2.1          The system covered under this specification shall be designed, manufactured & tested 

forproven, reliable & trouble-free performance. It shall be capable to identify the fire 

andwouldcontinuouslymonitortheambientconditionoftheprotectedareasthroughAnalogueA

ddressableFireDetection&AlarmSystem.Thetypeofprotectionanddetectionsystem to be 

provided are. 

 
2.1.1  YardHydrantwithWetRiser 

 
2.1.2   SprinklerSystem 

 
   2.1.3   AnalogueAddressableFireDetection&AlarmSystem 
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 2.2       YardHydrant withWetRiser 

 
 2.2.1    A well designed and well laid hydrant service is the backbone of the entire fire fighting system 

asit fights fires of serious proportions in all classes of risks and continues to be in full 

operationsevenif partof affected building and /orstructureshavecollapsedand 

alsokeepscooltheadjoiningproperties, therebyminimizingtheexposure hazards. 

 
 2.2.2  Wet Hydrant system shall essentially consist of Fire Water Pumps, Piping, Isolation 

Valves,HydrantValves, Hosewith Coupling, BranchPipewith Nozzle,Hose reeletc 

 
 2.2.3   Underground piping shall be laid around the complex with a minimum distance of 2 M from 

theface of the building. Yard Hydrant shall be installed on the underground piping. Four nos. 

risersshall be provided along with the staircase. One no. landing valve and one no. hose reel shall 

beinstalled at each floor from each riser. Hose boxes to be mounted near each hydrant / 

landingvalve. Each hose box shall consist of two nos. hose with coupling & one no. branch pipe 

withnozzle& oneno.spanner.Isolationvalves inundergroundpiping network shallbe 

providedinsidevalve chamber covered withC.I. cover. 

 
 2.2.4    Pumping system shall be connected to the ring main piping. Pumping system shall consist of 

oneno. electric motor driven fire pump, one no. diesel engine driven standby pump, one no. 

jockeypump,andone no.composite controlpanel etc. 

 
 2.2.5   In case of fire outbreak, hose pipes fitted with branch pipe and nozzle are to be connected to 

thehydrant valves/landing valve and then hydrant valves/ landing valves are to be opened, and 

thepressurizedwater jetistobe directedtowardstheseat offire extinguishment. 

 
 2.3      OperationPhilosophy 

 
 2.3.1    PumpingSystems 

 
2.3.1.1 ThisisacombinedsystemconsistingofFireHydrant&SprinklerSystem.Normallypipelineupto the 

Hydrant valve/ sprinkler head shall be kept pressurized at a pressure of 7.0 Kg/cm2 bythe jockey 

pump. To take care of minor leakages from the system jockey pump shall start & 

stopautomaticallyso that system pressureismaintained. 

 
2.3.1.2 In the event of fire outbreak, the jockey pump would come into operation automatically but 

sincethe water demand would be more, the jockey pump would not be able to meet the demand 

andpressure would fall further, resulting in bringing the main electric motor driven fire pump 

inoperationautomaticallyensuringa steadysupplyofwaterto thesystem. 

 
2.3.1.3 If electric motor driven pump fails to start, or if the line pressure further goes down due to 

furtherhigher demand, the standby diesel engine driven pump shall come in operation 

automatically.However,thepumpsshallbestoppedmanuallyonlyafterascertainingthatthefireisexting

uished. 

 
2.3.1.4ProvisionofmanualstartingofthePumpsshallalsoto beprovided. 

 
2.4      AutomaticSprinklerSystem 

 

  2.4.1     The most important principle of successful fire extinction is to attack an outbreak 

immediatelywhich means, any device, which can detect an outbreak of fire automatically and then 

helps toextinguishitwithaminimumfireloss.Automaticsprinklersystemusingwaterasanextinguishing 

medium has been universally adopted for this purpose. It also raises an alarm toalertpeople 

nearby. 
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 2.4.2   Automatic Sprinkler System shall essentially consist of underground & above ground 

piping,Installation Control Valves (ICV), stop valves, sprinkler heads etc. Water in the pipeline 

shall bepressurized at all times. In case of fire, fragile bulb provided on the sprinkler shall 

collapse at apre-determined temperature, thus allowing water to discharge on the seat of fire. 

Sprinkler headshallbe providedin sucha waythat eachsprinkler shouldcover thefloor area. 

 
 2.5      AnalogueAddressableFireDetectionandAlarmSystem 

 
 2.5.1   There shall be one no. Fire Alarm Control Panels with work station to be installed in the 

controlroom. The system shall comprise of Analogue Addressable Multi criteria detectors (heat + 

opt),Heat detectors, which would continuously monitor the ambient condition of the protected 

area.Detectorsareinstalledintheareaswherechancesoffireoccurrencemayhappen.Allthedetectors in 

each floor are to be wired up and directly hooked up with the Fire Alarm ControlPanel. All the 

detectors are provided with a built-in LED, which will glow steadily in case ofdetecting a fire. In 

the event of fire outbreak respective sensor would sense smoke/heat andregister an audio-visual 

annunciation in the Fire Alarm control panel identifying location of fire.In the event of fire 

outbreak or an emergency in any floor, person identifying the same willoperatemanual call point. 

 
 2.5.2   The panel logic shall be such that when any Detector or MCP (Manual Call Point) is 

operated,immediately sounders in the fire floor will raise an alarm. All sounder shall be provided 

withstrobe. 

 
2.5.3   Thepanelalsowillregisteranaudio-visualalarmfortherespectivefloor. 

 
2.6      PublicAddress& TalkBackSystem 

 
 2.6.1    Adequate no. of Speakers are installed in each floor duly hooked up with a 250 W Amplifier 

andemergencyBatterybackupfor alertingtheinmatesofthe buildingincase ofemergency. 

 
 2.6.2     Alsotalkbacksystemisprovidedineachfloordulyhookedupwiththemasterset. 

 
 2.6.3  Both the PA & talk back system are controlled from the central control point located in 

theElectricalSub-station building. 

 
 2.7      FireExtinguishers&SafetySignage 

 

 2.7.1   DifferenttypeofFireExtinguishersshallbeprovided. 

 
 2.7.2   

EXITsignsaretobedisplayedprominentlyinallfloorsattheexitstoassistevacuation,incaseofemergency
. 

 
 2.7.3   Fire Order Notice Boards are to be displayed at the main entrance & other prominent locations 

ofthebuildings. 

 
 3.0      Intentof Specification 

 
 3.1    Itisnottheintenttospecifycompletelyherein,alldetailsofdesignandconstructionoftheequipment/system. 

However, the equipment/system shall conform, in all respect, to high standardof engineering, 

design and workmanship in all respect and be capable of performing continuouscommercial 

operation in a manner acceptable to the department, who interpret the meaning ofdrawing and 

specification and shall have the right to reject any work or materials, which in theirjudgmentisnot 

in fullaccordance herewith. 
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 3.2      This specification is intended to cover the design, engineering, manufacture, test and inspection 

atworks,properlypackedfortransportation,deliverytosite,storage,erection,testing,commissioning, 

performance demonstration at site and handing over to the department the FireHydrant system 

with Wet riser, Automatic Sprinkler system for the building & Fire DetectionAlarmsystem with 

PublicAddress&Talk Back facilities. 

 
 3.3   TheentiresystemshallbeengineeredbyBidderbasedontheguidelinesfurnishedinthespecification, 

various codes/standards, bidder‟s experience and also good engineering practice.Item and 

quantities, which have been furnished in the specification and scope of work, aretentative and 

indicative only. During quoting, the Bidder shall vet the above scope of work andmay furnish 

additional items necessary for satisfactory operation of the system, and the cost ofwhichmustbe 

includedinthe overalllump-sum quoted priceofthe Bidder. 

 
 4.0      SystemDescription 

 
 4.1      TheFireProtectionandFireAlarmSystemshouldbeinlinewiththedrawingsindicatedunderlistof tender 

drawing, furnished herewith. Thecompletework should also comply with thesystem description, 

technical specification/ data etc. as furnished hereinafter and the quantitiesshown in the scope of 

work is for the guidance of the tender. The relevant drawings and 

detailedspecificationetc.ascontainedinthetenderdocumentshallformthebasisofexecution&lumpsum 

payment and not the schedule of quantities which is given only for guidance. Anyadditional 

equipment, material, service which are not specifically mentioned but required to makethe system 

complete operational and acceptable to the Dept./ Local authority shall be deemed tobeincluded 

inthe scopeand be furnishedwithout anyextra costtoDepartment. 

 
 4.2      Manufacture or Procure, Supply, Delivery to site, Storage, Installation, Testing, 

Commissioning,Performance, Demonstration at site and handing over to purchaser the complete 

fire protectionandfire alarm system for the instantwork. 

 
 4.3    Supply of alltheequipments/materialshould becompleted in allrespectsi.e. 

allnecessaryaccessorieslikeinitialpacking/gasket/lubricant/fuel,specialtools,firstchargeofrefill,com

missioning spare, etc as may be needed for proper installation and operation, irrespective 

ofwhetherspecificallymentioned inthetechnical specification ornot. 

 
 4.4      Furnishing of all necessary documents as may be needed during the course of complete 

executionof the job viz. construction drawing as may be required for the Fire Protection System 

& 

FireAlarmSystemincludingaserecteddrawings,operation/maintenancemanual,manufacturer‟stestc

ertificate,dimensioneddrawingindicatingpartnumber,materialspecificationetc. 

 
 4.5   Intheinterestofstandardization,departmentreservestherightofselectingaparticularmanufacturer of fire 

protection equipment/component and the Tenderer/ Contractor should supplythesame ofthe 

particularmake,ifso required. 

 
 4.6    Providinganti-corrosivetreatmentforburiedpipingandpaintingforabovegroundpiping/equipment 

including supply of auxiliary steel members as necessary along with associated 

civilworkrelatedtoabove/undergroundpipingandcablingsuchasexcavation,backfilling,construction 

of brick masonry chamber with manhole cover for under-ground valve, chipping 

offoundationforpump/otherequipments& grouting,opening inbrickwall forrouting of 

pipe/cableandsealingthe opening. 

 
  4.7      Assistancetodepartmentingettingnecessaryapprovalfromlocalfireserviceauthorityi.e.final 

N.O.C.Theassistanceshallincludearranging,participatingindiscussionwiththesaidfireserviceandasper
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theprevailingnorms,aftercompletionofallthefireprotectionandfirealarm 
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systemworktheDirectoroflocalfireserviceshallbeapproachedforinspectionandtestingofthe same. 

More precisely, the complete responsibility of getting the Final N.O.C. shall be with 

thecontractor. 

 
5.0 ServicesoutsidethescopeofFireProtection&FireAlarmSystemworkbutincludedinthescope 

ofCivil &electrical WorkofLumpsumTender/Contract 

 
5.1   Civil work associated with construction of pump house, water reservoir, 

equipmentfoundation, floor/wall inserts, all puddle pipes, pipe trench, cable trench, 

providingandlayingofR.C.C pipeunderroadsasmaybe needed for the instantjob. 

 
5.2    PowerSupplyforallelectricalequipmentasdetailedinspecification 

 
 

 6.0 SystemDescription 

 

6.1    ThecompleteFireProtectionandFireAlarmSystemwillcomprisethefollowing:- 

 
6.1.1       FireProtectionbyPortableExtinguisher. 

 
6.1.2Fire Protection by Yard Hydrant, Wet Riser, Automatic Sprinkler & 

FirstAidHose Reel System. 

 
6.1.3ElectronicallyoperatedIntelligentFireAlarm&DetectionSystem,comprisingofAd

dressableBreakglassTypeManualcallPointandAddressableMulti-

CriteriaDetectors(i.e.combinedSmoke&HeatSensing type) & Addressable 

Rate of Rise cum fixed temperature HeatDetectors. 

 
6.1.4SafetySignage. 

 

 

    6.2       PortableExtinguisher 

 
6.2.1        All floors or area of the complete equipped with portable extinguishers 

ofdifferenttype, complyingwith normsofIS: 2190. 

 
6.2.2      5 kgs. capacity Dry Powder, 9 ltrs. capacity Foam and 4.5 kgs. 

capacityCarbon-di-Oxide type extinguisher & G.I. Fire Buckets with Sand 

will 

bekeptanddistributedoneachfloorinsuchawaythatduringtheemergency/fire 

hazard on any portion of the floor, it should not require 

totravellongdistanceforthepersonalstocollecttheextinguisher.Moreover, 

alltheextinguishers willbeinstalled in thelocations 

whichwillhaveeasyaccess/ approach. 

 
 6.3         Yardhydrant,WetRiser,AutomaticSprinkler&Hosereel 

 
6.3.1     Fire Fighting of the complete complex by using manual equipments 

toemploy water on thefirehazard will essentially consists of areliablewater 

distribution system and a net work of under ground/ above 

groundpipingonwhichnecessaryvalves/equipmentswillbeinstalled.Theencl

oseddrawingsspeakforthesame.TheSystemwaterrequirementswillbefed 

bythe firewaterpump housewhich inturnwillremain 
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connected with an underground reservoir, where a reserve of 1,00,000 

ltrsof water will be available always or as design consideration. Normally 

theU/G reservoir will remain filled with clear water. The reservoir will 

havenecessaryconnectionsforwaterfilling/replenishmentsunderthearrange

mentofthe Department. 

 
 6.3.2  One number electric motor driven fire water pump of capacity 900 lpm at 30 mtr. Head or 

asdesign consideration will be installed in the fire water pump house, to cater to the water 

demandfor fire fighting system. All the pumps will have auto-manual starting arrangements and 

willremainsointerlockedthatinanycaseofanyfirehazardorroutinetestingofthesystem,whenany yard 

hydrant/landing valve/hose reel is opened manually to spray water or in any case ofautomatic 

operation of sprinkler system, then there will be a drop of water pressure in the waterheader 

causing auto start of electric motor driven fire pump and auto stopping of jockey pumps.The Fire 

Pump and the Sprinkler Pumps will be inter- locked with the Jockey Pumps in such away, so that 

at any point of time the Jockey Pump will not operate in conjunction with either ofthesaid Pumps. 

Stoppageoffire pumpswill bemanualonly. 

 
 6.3.3  The delivery header of fire water pumping system will be connected with underground 

/aboveground piping network and ultimately with Yard Hydrant or wet riser or hose reel or 

sprinklersystem. The top of each riser will also be provided with one air release/ safety valve 

arrangement.Necessary fire fighting accessories viz. branch pipe with nozzle and 63 mm hose 

with coupling ofstandard length will be kept ready, housed in glass fronted cabinet near each 

Landing Valve andYardHydrant Valve. 

 
 6.3.4   Fire service inlet will also be connected with the piping network suitably guided by isolation 

andNon-return Valves in such a way that through the said inlet pressurized water from fire tender 

candirectlyfeed the fire fightingnetworkofcompletecomplex. 

 
 6.4  AnalogueAddressableFireAlarmSystem 

 
 6.4.1 The system shall comprise of one no. Fire Alarm Control Panel duly hooked up with 

AnalogueAddressable Multi- Criteria detectors (heat + opt), heat detectors, which would 

continuouslymonitor the ambient condition of the protected area. Detectors are installed in the 

areas wherechances of fire occurrences may happen. All the detectors in each floor are to be 

wired up &hooked up with the Fire Alarm Control Panel. All the detectors are provided with 

built-in LED,which will glow steady in case of detecting a fire. In the event of fire outbreak, 

respective sensorwouldsensesmoke/heat andregister an audio-visualannunciation 

intheFireAlarmControlPanel identifying location of fire. In the event of fire outbreak on an 

emergency in any floor,personidentifyingthe same willoperatemanualcallpoint. 

 
6.4.2  ThepanellogicshallbesuchthatwhenanydetectororManualCallpointisoperated,immediately sounders 

in the floor under fire, will raise an alarm. All sounders shall be providedwith strobe. 

 
 6.5       PublicAddress&TalkBackSystem 

 

 6.5.1   PublicAddressSystem willbeprovidedinthebuildingtomaketheinmates

 aware

fromthe Central ControlRoom, incaseofanyeventuality. 

 
 6.5.2  Talk Back System will also be incorporated, so that the Central Control Room can direct 

thepersonalsin thefloor to take necessarymeasuresincase ofFire. 

 
 6.6      SafetySignage 



243  

 6.6.1   

Thecompleteequippedwithevenlydistributed“EXIT”BoardandFireOrderNoticeBoardaspertherequi
rement ofFire Services. 

 
 7.0      ScopeofServices 

 

 7.1    The equipment and items to be furnished under the scope of this specification are 

outlinedhereinafter. Any additional equipment, material, service which are not specifically 

mentioned butrequired to make the system complete operational and acceptable to the 

Department / Localauthority shall be deemed to be included in the scope and be furnished 

without any extra cost toDepartment. 

 
7.1.1    Design, supply, transportation to site, erection, testing and commissioning of Yard Hydrant 

withWet Riser System, Automatic Sprinkler System & Analogue Addressable Fire Detection 

AlarmSystemwith Public Address&Talk Back facility. 

 
7.1.2    All erection and maintenance tools and tackles, furnishing complete calculation of 

scheme/layoutof erection and construction drawing, as may be required for the Fire Protection 

System and FireAlarmSystem. 

 
7.1.3    Minor civil work such as alignment of pump and motor, grouting of foundation bolts, 

excavationandback fillingincase ofburied piping. 

 
7.1.4    Initialsupplyoflubricantgrease,dieseloilfortrialruntestingandcommissioning. 

 
7.1.5    Finalpaintingofequipmentandstructure 

 
7.1.6  Training of Department‟s Operation and Maintenance staff during testing and 

commissioningperiod. 

 
7.1.7    Submissionoffinal“ASERECTED”drawingafterinstallation. 

 
7.1.8   All bolts, foundations bolts, nuts, gaskets, packing, pipe hangars, support/ thrust block etc 

asneededfor complete erectionand commissioningtobeprovided. 

 
7.1.9    Allpaintsandmaterialsforanticorrosivetreatmentonpipes/equipments/structures. 

 
7.1.10  Various test reports, test certificates, erection manuals, operation and maintenance manual 

ofequipment. 

 
7.1.11    Supplyofasteelsectionsandplates wherever necessary. 

 
7.1.12    All supports including the supply of all auxiliary steel members as necessary for above 

groundpiping. 

 
8.0 ProjectInformationandDesignBasis 

 
8.1 Project : ProposedMedicalCollegeatSichey,Gangtok,Sikkim 

 
8.2 

 
DesignBasis 

 
: 

 
NationalBuildingCode(NBC) ofIndia2005, Part4,Amendment No.3, 

   IS:2189andIS:3844 

8.3 Fireprotection& 
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 FirealarmSystem  
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Envisaged : Asper Sl. No (C) (a)3 under Table23 ofNBC 2505 Part 4. 

 
9.0JustificationofSystemEnvisaged 

 
Ref.Sl.No (C)(a) 3under Table23 ofNBC 2505Part 4. 

 
 

CodesandStandards 

 
All the systems and equipments within the scope of this tender shall be reputed proven 

make,designed and manufactured in accordance with the stipulations of latest versionof Indian 

CodesorrecommendationsoflocalFire Authority/T.A.C/ F.O.C /N.F.P.A 

 
Whenanequipmentisofferedconformingtostandardsotherthanthoselistedbelow,itshallbesupporte
dbysatisfactorytest report bycompetentauthority. 

 
IS:1646:  Codeofpracticeforfiresafetyofbuilding(general),Electrical

 InstallationsIS:1648:

 CodeofPracticeforfiresafetyofbuildings(general),FireFightingEquipmentsand 

itsMaintenance 

IS:3034: Code of Practice for Fire Safety of Industrial Buildings, Electrical Generating 

andDistributingStations 

IS:884: FirstAidHoseReelforFireFighting(ForFixedInstallations) 

IS:2171: PortableFireExtinguisher,DryPowderType 

IS:2175: HeatSensitiveFireDetector 

IS:2878: PortableFireExtinguisher,CO2Type 

IS:1239: Part –I:MildSteelTubes 

Part–

II:MildSteelTubularsandotherwroughtsteelpipefittingsIS:778:

 Gunmetalgate,globeandcheckvalvesforgeneralpurposes 

IS:14846: Sluice valves for water- works purpose (50 to 1200mm 

size)IS:5312: SwingCheck type Reflux(Non-Return) Valves 

IS:10204: PortableFireExtinguisher,FoamType 

IS2190: Code of practice for selection, installation and maintenance of portable First- 

AidFireAppliances 

IS:1520: Horizontal Centrifugal Pumps for clear, cold and fresh 

water.IS5290: Landingvalves (internalhydrant) 

IS:8423: ControlledPercolatingHoseforFireFighting 

IS:903: FireHosedeliveryCouplings,BranchPipe,NozzlesandNozzleSpanner 

IS:2062: StructuralSteel(Fusion/WeldingQuality) 

IS:325: Three PhaseInductionMotor 
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IS:2871: BranchPipe,UniversalforFire Fightingpurposes 

IS:732: Codeofpracticeforelectricalwiringinstallations 
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IS:2217: Recommendations for providing first aid fire fighting arrangements in 

publicbuildings 

IS:3844: Code of practice for installation and maintenance of internal fire hydrants & hose-

reelson premises. 

IS:2189:

 Codeofpracticeforselection,installationandmaintenanceofAutomaticFired

etectionand Alarm System 

IS:636: Non-percolatingflexiblefirefightingdeliveryhose. 

NBC: NationalBuildingCode2005,Part4. 
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 TECHNICALSPECIFICATION 

 

1.0 

 

PortableFireExtinguisher 

1.1 Alltheportableextinguishersshallbeoffree-standingtype andshallbecapableofdischarging 

 freelyand completelyin uprightposition. 

1.2 Eachextinguishershallhavetheinstructionsforoperatingtheextinguisheronitsbodyitselfand 

 shallbesupplied withinitialchargewithaccessoriesasrequired. 

1.3 Portabletypeextinguishershallbeprovidedwithsuitableclampsformountingonwallsor 
 columnsandshallbepaintedwithdurableenamelpaintoffireredcolourconformingtorelevant 

 Indianstandards. 

1.4 AllportabletypefireextinguishingequipmentshallconfirmtorelevantISorNFPAstandard10. 

1.5 Foamtypeextinguishershallcompriseofsuitablethicknesssheetsteelbodycoatedwithleaded 
 tinalloyinternallyandexternally(byelectrolyticdispositionprocess),innerreceptacleoflead 

 coatedbrass,polishedgunmetalfittingswithalockedhandle.ItshallconformtoIS:10204. 

1.6 Carbon-di-Oxideextinguishershallcompriseofhigh-pressuresteelcylinderbodywheeltype 
 valve,braidedreinforcedhose,non-conductinghornsandaccessories,wheeledtrolleyor 
 mountingclamp,etc.ItshallconformtoIS:2878. 

 

1.7     Dry chemicalextinguishershallcompriseof suitablethicknesssheetsteelbody 
coatedwithleadedtinalloyinternallyandexternally(byelectrolyticdispositionprocess),aninnercontai
ner, 

carbon-di-oxide gas cartridge, a plunger rod for carbon-di-oxide release, a high-pressure hose, 

anozzle, a nozzle holder, wall mounting brackets and other accessories. It shall conform to 

IS:2171.Thepowder shallconform to IS: 4861 or IS:4308. 

 
1.8    Any other kind of portable fire appliances provided shall confirm to NFPA standard 10 and 

ofapprovedmake. 

 
  2.0      FireWaterPump 

 

 2.1      The pump shall be of horizontal centrifugal type and designed for continuous operation at its 

bestefficiency point. The pump shall have continuously rising head characteristic from operating 

pointtowards shut-off. The drive unit of the pump shall be suitably rated, so that the same can take 

theload of full open condition. The pump set along with its drive unit shall run smoothly 

withoutundue noise and vibration. Parts of pump like impeller, shaft sleeve, wearing rings etc. 

shall be ofnon-corrosivemetal. 

 
2.0Under certain conditions there may be occasions when fluid flow through the pump would bereversed 

as in case of loss of power to the pump drive. The pump shall be so designed that 

theimpellersandotheraccessoriesarenotdamagedundersuch conditionsofflow reversal. 

 
 3.0       ElectricMotor 

 

 3.1       Notwithstanding anything stated in this specification, the motor has to satisfy the requirement 
ofthemechanical system duringnormaland abnormalconditions. 

 
 3.2     All induction motors shall be of squirrel cage type and shall conform to the latest 



249  

applicableIndianStandard (IS: 325) &IEC. 
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 3.3     The motor shall be suitable for continuous duty in the specified ambient temperature and 

theenclosuresshallbedustproofasperIS:4691andequivalenttoIP-22(formotorabove15KW)orIP-54 

(for Motor 15 KW&below). 

 
 3.4      

Thestartingcurrentofthemotoratratedvoltageshallnotexceedsix(6)timestheratedfullloadcurrentsubj
ectto tolerance asgivenin IS: 325. 

 
 4.0      PumpStartingPanel 

 

 4.1     The panel shall be of free-standing floor/ wall mounting consoles as required and out of 

CRCAsheet steel. Suitable terminal blocks shall be provided for termination of external 

cable/wires. ThePanel feature shall be able to match the system description or philosophy for 

water-based fireprotectionsystem. 

 
 4.2       

Thepanelshallbesuitabletoacceptelectricfeedingof415Volt,3Phase,50HZACsupply.Thepanels

hallhave thevisual indicationfor powersupplyandofpumpstatus. 

 
 4.3      

TheDieselengineoperatedStandbyFirePumpshallhavecontrolthroughtimersinthreedifferenttimeseq
uence,toactivate theselftostarttheengine,asper systemlogic. 

 
 4.4      The starting interlock of the pump motor and Diesel Engine shall meet the system 

philosophy.ThestarterforFirePumpshallbeofStar-

DeltatypeandthatofJockeyPumpshallbeofD.O.L.type. 

 
 5.0      Hydrant/LandingValve 

 

 5.1      The G.M. Hydrant Valve should conform to IS: 5290 type „A‟ and should be suitable for 

indooror outdoor installation. The hydrant valve must be complete in all respects i.e. with blank 

cap andchain. It should have flanged inlet suitable for 80 mm Nb and oblique type female 

instantaneouscouplingoutletof63 mmsize to receive malecouplingasper IS: 903. 

 
 6.0       BranchPipewithNozzle 

 

 6.1      The G. M Branch Pipe with Nozzle should conform to IS: 903. The branch pipe should have 

maleinlet connection of 63 mm size at one end and another end should be threaded with a nozzle 

of18/20 mm bore. 

 
7.0        Hosewith Coupling 

 
 7.1     63 mm size-controlled percolation hose should conform to IS: 8423/ IS: 636 and of 15 M 

long.Both the end of the hose should be properly riveted and copper wire bound with pair of male 

&femaleG.M. Hose Couplingasper IS: 903. 

 
 8.0      FireServiceInlet(4-Way) 

 
 8.1      Fire Service Inlet connection should generally conform to IS: 904 and complete with four 63 

mmdia instantaneous type gunmetal inlets with built in check valves and 150 mm Nb connection 

forinstallationwith the fire main. 

 
 9.0       SwingingHoseReel 
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 9.1      First aid fire fighting swinging Hose Reel should conform to IS; 884 and complete with 

reputedmake 20 mm dia rubber hose of 30 M long with GM shut off nozzle. It should be wall 

mountingtypeand shouldbe completein allrespectsi.e. withswivel joint,nozzleetc. 

 
 10.0    Piping 

 
 10.1   Mild Steel Black Pipe should be as per IS: 1239 & IS-3589, medium and heavy grade. 

Thecomplete piping system should withstand hydraulic test pressure equal to 1.5 times of 

maximumworkingpressure. 

 
 10.2    Piping to be laid over ground shall be supported properly on wall/ column/ beam/ floor to suit 

sitecondition. Piping to be buried under ground shallbeprovided with protection of 

theoutersurface,against soil corrosion byusinganticorrosiontape. 

 
10.03Outer surface of over ground pipes shall be thoroughly cleaned of mill scale, rust etc by wirebrush, 

there after, one coat of red lead primer shall be applied. Finally, two coats of 

syntheticenamelpaint ofapproved colour shallbe applied. 

 
 11.0     SluiceValve 

 
 11.1    Valves40mmandbelowshallbeheavypatterngunmetalvalveswithcastironwheeltestedto16Kg. 

/Cm
2
pressure. Valvesshallbe Leader orequivalentmake. 

 11.2    Sluice Valves 50 mm and above shall be cast iron double flanged with non-rising spindle. 
Sluicevalves below ground shall be provided with suitable valve chamber. Sluice valves in 
exposedlocations i.e. pump house etc. shall be provided to with cast iron wheels Sluice valves 

shall be ofapprovedmakeand conformto IS:14846PN:1.6 andtested to16 kg./cm
2
pressure. 

12.0     Non-ReturnValve 

 
 12.1   Non-return valves shall be swing check type. Valves will have a permanent “ARROW” 

inscriptiononitsbodytoindicatedirectionofflowofwater.ThesevalvesshallgenerallyconformtoIS:5312

. 

 
 13.0   BatteryandBatteryCharger 

 
 13.1    Batterychargerwillbelocatedinsidethemainfirealarmpanelbuttheleadacidtypebatterieswill be placed 

in wooden box, outside the panel. Battery shall preferably be Exide make andsealedmaintenance 

freetype (SMF) 

 
 13.2    Battery and Battery Charger unit for Diesel Engine Starter should be housed in proper 

housingseparately,neartheengine,whereastheBatteryforFireAlarmControlPanelshouldbepreferably

placed withinthe panel. 

 
13.3    AllBatteriesshouldbeofsealedMaintenancefreetypeofrequiredcapacity. 

 
 14.0  FireAlarmControlPanel 

 
 14.1   The panel shall contain a Microprocessor based Central Processing Unit (CPU). The CPU 

shallcommunicatewithandcontrol thefollowingtypesofequipments. 

 
AnalogueaddressableSmoke,Heat,MCPs,RepeaterPanelsandotherpanelsinthenetwork. 
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AddressableModules 

 
PanelModulesincludinginitiatingcircuitsandnotificationsappliancescircuitsPrinters 

 

Annunciationsandanothersystem-controlleddevice 

 
 14.2    BasicPerformanceRequirement oftheMainFireAlarmControl Panel 

 
Superviseandmonitorallintelligentdetectorsandmodulesconnectedtothesystemfornormal,
troubleand alarmcondition. 

 
Supervise all initiating signaling and notification circuits throughout the facility by 

wayofconnection toaddressable monitorandcontrol modules. 

 
Detectandactivationofanyinitiatingdeviceandlocationofthealarmcondition.Operateallnotifi
cationappliancesandauxiliarydevices, asprogrammed. 

 
Visualandaudiblyannunciateanytrouble,supervisory, securityor 
alarmconditiononoperator‟sterminals,panel displayandannunciators 

 
 

15.0    ProgrammableElectronicSounders 

 

15.1   ElectronicSoundersshalloperateon24VDCnominal 

 
15.2   Electronicsoundersshallbefieldingprogrammablewithoutthe 

useofspecialtoolsatasoundlevelofat least 90dBAmeasuredat 10 feetfrom the device 

 
15.3   Shallbeflushorsurfacemountedasshownonplans 

 
15.4   Shalloperateon25/70VRMSwithfieldselectableoutputtapsfrom0.5to2.0w 

 
15.5    Frequencyresponseshallbe a minimumof 400 Hzto4000Hz 

 

 

 

 16.0    Strobe Lights 

 
StrobelightsshallmeettherequirementsoftheADA,UL,Standard1971,befullysynchronizedandshall 
meetthe followingcriteria: 

 
16.1    Shalloperateon24 VDCnominal 

 
16.2    Themaximumpulsedurationshallbe2/10ofonesecond 

 
16.3    Unlessotherwisespecifiedinspecificationtheintensityshallbeaminimumof75candelas 

 
16.4    TheFlashrate shallbeaminimumof1Hzand amaximum of3Hz 

 
16.5     

Theappliancesshallbeplaced80inches(2,030mm)abovethehighestfloorlevelwithinthespace,o
r6 inches(152mm) belowtheceiling, whichever isthe lower. 
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17.0      AddressablePullBox(ManualStation) 

 
17.1   Addressable pull boxes shall, on command from the control panel, send the data to the 

panelrepresenting the state of the manual switch and the addressable communication module 

status.Theyshalluseakeyoperatedtest-

resetlock,andshallbedesignedsothatafteractualemergencyoperation,theycannotberestoredtonormal

useexceptbytheuseofasmallkey. 

 
 17.2  All operated stations shall have a positive, visual indication of operation and utilize a key typereset 

 
 17.3  Manual stations shall be construed of Lexan with clearly visible operating instructions provided 

onthecover.The word FIREshallappear on the frontofthe station. 

 
 

 18.0    IntelligentMulti-CriteriaDetector(Thermal+PhotoElectricType) 

 
 18.1    The intelligent multi criteria Acclimate detector shall be an addressable device that is designed 

tomonitor a minimum of photo electric and thermal technologies in a single sensing device. 

Thedesignshallincludetheabilitytoadapttoitsenvironmentbyutilizingabuilt-inmicroprocessorto 

determine its environment and choose the appropriate sensing settings. The detector designshall 

allow a wide sensitivity window, no less than 1 to 4% per foot obscuration. This detectorshall 

utilize advanced electronics that react to slow smoldering fires and thermal properties allwithina 

single sensingdevice. 

 
 18.2   The microprocessor design shall be capable of selecting the appropriate sensitivity levels based 

onthe environment type it is in (office, ward, laundry, kitchen etc) and then have the ability 

toautomatically change the settingsas the environment changes (as walls are moved or as 

theoccupancychanges). 

 
 18.3   The intelligent multi criteria detection device shall include the ability to combine the signal of 

thethermalsensorwiththesignalofthephotoelectricsignalinanefforttoreacthastilyintheeventof a fire 

situation. It shall also include the inherent ability to distinguish between a fire conditionand a false 

alarm condition by examining the characteristics of the thermal and smoke 

sensingchambersandcomparingthemtoadatabase ofactualfire anddeceptive phenomenon. 

 
19.0    AddressableControlModule 

 

 19.1   Addressable control modules shall be provided to supervise and control the operation of 

oneconventionalNACsofcompatible,24VDCpoweredpolarizedaudio/visualnotificationappliances. 

For fan shutdown and other auxiliary control functions, the control module may be 

settooperateasa drycontract relay. 

 
 19.2   The control module NAC shall be wired as per NFPA 72 with upto 1 amp. of inductive A/Vsignal, 

or 2 amps of resistive A/V signal operation, or as dry contact (Form- C) relay. The relaycoil shall 

be magnetically latched to reduce wiring connection requirements, and to ensure that100%ofall 

auxiliaryrelayor NAC maybe energized atthe sametimeonthesame pair ofwires. 

 
 19.3    Audio/visual power shall be provided by a separate supervised power circuit from the main 

firealarmcontrolpanelor froma supervised, ULlistedremotepower supply. 

 
 19.4    The control module shall be suitable for pilot duty applications and rated for a minimum of 

0.6ampsat 30VDC. 
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  20.0     RemoteResponseIndicator 

 
 20.1    These shall be connected with the detectors which are normally visible or remains inside 

cubicleswith door closed. These should be actuated simultaneous with the actuation of detector(s) 

and bythisindicator theactuateddetector(s)locationshall be pinpointed. 

 
 20.2    These indicators should generally be mounted in easily visible points near the room, housing 

thedetector(s). The indicators shall be of dual LED type and of any manufacturer, acceptable by 

localfirebrigade authority. 

 
 21.0    DieselEngine 

 
 21.1    Engines after correction for altitude and ambient temperature shall have bare engine 

horsepowerratingsequivalent to thehigher ofthefollowingtwo values:- 

 
20%inexcessofthemaximumbrakehorsepowerrequiredtodrivethepumpatitsdutypointThebrakehor

sepower requiredto drivethe pumpat150%ofitsrateddischarge 
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TECHNICAL SPECIFICATION OF PUBLIC ADDRESS & REINFORCEMENT 

SOUNDSYSTEM 

 

 

1.0     SPECIFICATION 

 

 

1.1     CHANNELAMPLIFIERS: 

 

Channelamplifiersshouldhavefollowingfeatures&specification: 

 
Zone ON / OFF facility. Output levels of each zone can be set independently to desired levels and 

thezonescan be switchedON/OFFwithoutdisturbingthevolume setting. 
 

Stereomusicinput. 
 

Lineinput &output oneachzoneforconnectingto amixer andbooster amplifierrespectively. 

 
Speaker & driver unit selector switch for each zone. Bass boost defeated at driver unit position 

forsaferoperation ofdriverunit. 
 

Resettable circuit breaker for protection against overload and short 

circuit.Instant transfer to DCpower if ACpowerfails. 

Bar graphdisplayoption. 

 
H. PowerOutput : 750W + 750WMax., 500W +500W R.M.S. at10%THD 

  
i. 450W+450WR.M.Sat5%THD,415W+415W 

   R.M.S.at 

  
ii. 2%THD 

I. OutputRegulation :≤2 dB,noloadtofullload at1KHz 

J. Signal toNoiseRatio :60dB 
 

K. Outputs :Line1V/1KΩ 

L. Power Supply :AC: 220-240V,50Hz,DC: 16A 

 

 

 

 1.2           `CENTRALAMPLIFIERS: 
 

Centralamplifiersshouldhavefollowingfeatures&specification:Extremelyc

learandintelligible sound 

Headphoneoutputwithvolumecontrol 
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Automatic Mic OFF function in delegate units. Delegate unit microphone can be set to 
automaticallyturn OFF 

 

ThreeunbalancedMicinputswithoneaux.inputforvarioususer‟sapplication. 
 

E. Power Supply : AC:220-240V,50Hz,DC: 24V 
 

F. Power Output :50WR.M.S.outputtodriveexternalreinforcement speaker. 

 
 

 1.3        SPEAKERS: 
 

All speakersshallbewall/Ceilingmounted. 
 

Eachspeakershall haveitsownaccessibleexteriorvolumecontrol mountedontheenclosure. 
 

C. RatedVoltage :70/100V 
 

D. Power taps : 4/8/16W 

 

 

 

 1.4          REMOTEPAGINGMICCONTROL: 

 

Remote paging MIC control should have following features & 

specification:Several modes (allzones &individualzones) 

Capableofcascading(seriesconnectionwithRJ45)upto16microphones(orasrequired)Operationnumb

erinputKeys with LEDdisplay. 

D. Input :MIC:  600Ω,10mV,unbalanced,Line:  10KΩ,775mV, 

unbalanced 

E. Output : Balanced 

F. Frequencyresponse :MIC:100Hz~15KHz;Line:30Hz~18KHz. 

G. S/NRatio : MICinput:60dBLineinput:80dB 

H. Power Supply :DC24V 

I. CommunicationProtocol :RS422 

 

CommunicationInput &speed: RJ45,Speed: 4800bps. 

 

 

 

 1.5          PAGINGSELECTORCONTOLUNIT: 

 

Pagingselectorcontrol unitshouldhavefollowingfeatures&specification: 
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10Zonepagingselector/controller(orasperdesign)Zonal 

pagingfacility 

2channelamplifierinputswhenpagingannouncement ismade 
 

Twocolorzone statusLEDto indicatemusic orpagingstatusofeach zone. 

 
E. Input :MIC1,2:600Ω,5mV,unbalanced,Line1,2:10KΩ,775mV, 

unbalanced 

F. Frequencyresponse :MIC:100Hz~15KHz;Line:30Hz~18KHz. 

G. S/NRatio : MICinput:60dBLineinput:80dB 

H. Power Supply : AC230V, 50Hz, 

I. CommunicationProtocol :RS422 

 

CommunicationInput &speed: RJ45,Speed:4800bps 

 

 

 1.6          DELEGATESUNIT: 

 

Delegateunitshouldhavebuilt-inloudspeakerandhigh-qualityelectretscondensermicrophone on 

flexible gooseneck. Microphone shall be equipped with a ring LED indicator toshow which 

MIC is ON. Each unit shall have a headphone output with volume control & TALKswitch. 
 

Delegateunit shall haverecessedvolumecontrol. 

 
 

 1.7         CHAIRMANUNIT: 

 

Chairman unit shall have non-lockable priority switch which interrupts the meeting and 
mutesthemicrophones. Eachunitshallhaverecessed volumecontrol. 

 
 

 1.8          MICROPHONES 
 

Themicrophonesshallsatisfythefollowingminimumperformancecharacteristics: 

 
On axis frequency response not to vary by more than +6dB, -10dB over the frequency range 100 
to10000Hz,relative to 1KHz. 

 

Sensitivitynottoless1.0mV/Pa(-77dBref.1V/uBar)at1KHz. 
 

Distortiontobelessthan0.5%at 1KHzat 30Pasoundpressurelevelinput. 
 

Front to-back discrimination ratio to be greater than 15dB for unidirectional 

microphones.Balanced,lowoutputimpedanceintherange 200to 600Ω at1000Hz. 



252  

SPEAKERCABLES 

 

The loudspeaker cable shall be flexible pair of tinned, annealed copper conductors, PVC 

insulated,and white or grey PVC sheath. For surface wiring, the cable shall be a parallel pair. For 

conduit run,thecableshall beatwistedpair.Thecableshallsatisfythefollowingminimumcharacteristics: 

 

atleast 19strandsperconductor 
 

stranddiameternottobelessthan0.21mmnominal 

outerdiameternottobegreaterthan8mm,insulationthic

knessnottobe lessthan0.5mm 

Cable shall be terminated on a terminal strip before being cabled to the amplifier with no 
splicesbetweenoutletsandjunction boxes. 

 

Outletsandjunction boxesshallbereadilyaccessible. 

 

Speakers/transformers and wires shall be connected using the 70 / 100-volt system in a 
distributedfashion. 

 

Documentationofwiringroutesandconnectionsshallbe providedtotheEngineer-incharge. 

 
 

POWERSUPPLYCABLE: 

 

Power cables shall be three-core PVC insulated, no armored with copper conductors of not 

lessthan 2.5 sq. mm to BS 6004 and BS 6346 and complete with an overall protection sheath 

ofPVC. 

 
 

CONNECTOR&ACCESSORIES: 

 
 

All audio connectors for wall panels, mixer inputs, microphones etc. shall be Cannon 

XLRtype 

 

Each indoor loudspeaker shall be terminated through a 2A three-pin plug and socket complying 

withBS 546 to facilitate easy removal of the loudspeaker. Locally made plug and socket of 

equivalentstandard is also acceptable. The Contractor shall be responsible for properly mounting the 

socket baseplate onto any existing adaptable box. Outdoor speakers shall be terminated through cap 

retainingring. 

 
 

A sheet metal box with stainless steel cover shall be required to house one Cannon XLR male 
orfemalesocket 
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INSTALLATION 

 

Devices shall be seismically secured. Shelf-mounted amplifiers shall have earthquake grips 

securingthe units to the shelf. Ceiling speaker assemblies (top hats, bridges) shall be secured with 

approvedsafetywiringto the structure above. 

 

Amplifiers shall be mounted on a shelf (as per detailed drawing) with a 1-inch (25 mm) security 

liparound its perimeter and shall be located in the communications closet, 1200mm or 48 inches 

abovethefloor. 

 
Whereawallmountamplifierisused,followastandardinstallationprocedure(orasperdetailsdrawing),
withaccessibilityto maintaintheequipment. 
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TECHNICALSPECIFICATIONSFORIPCCTVSURVEILLANCESYSTEM,DATANE

TWORKING,TELEPHONE & ACCESSCONTROL SYSTEM 

 
SUVELIANCESYSTEM: 

 
IPVideoSystemOverview: 

 

□  Ā  ᜀ Ā  ᜀ

 Āᜀransmitand ReceiveH.264 andMPEG-4 Videoandbi-

directional Audio. 

□  Ā  ᜀ Ā  ᜀ

 Āᜀideoand alarmmanagement softwareunder one singlefront 

endand should 

beonopenplatformwithsupport torenownedIPcamerabrands. 

System should allow to be used as a distributed or central architecture 

withsupport to any number of cameras and any number of clients that may 

beaddedinfuture. 

SystemGuaranteesBandwidth&Frameratecontrol. 

Provides Broadcast quality Video across IP network including 

Internet.Providesmultiple failoverand networkresilience. 

Providesrealtimerecordingat25fpswithnoframeloss. 

Provides PTZ Camera Controls & Binary INPUT/OUTPUT 

controls.SupportsMultiple IPVideo Streams. 

Secured recording for evidence purposes and user authentication to 
protectdataintegrity. 

VideoStreambitrateselectablefrom32to4096kbps.orbetter 

All the IP cameras shall have SD card slot for recording in SD card 
whennetworkisdown/fail 

 
IPFixedDomeCamera(IndoorType) 

 

Cameramusthave1/3”,1.3MPprogressivescanCMOS 

Color Resolution 540 TV Lines or better for sharp pick up of live 

video.Minimum Sensitivity of Day: 0.5 Lux; Day/Night: 0.5 lux color / 

0.05 luxWhiteBalanceMode: Auto;Fluorescent;Indoor; Outdoor 

Varifocal /Auto Iris DC drive lens options of 3.8 – 9.5mm or 9 – 

22mmShutter Speeds 1/60 to 1/10,000 (NTSC), 1/50 to 1/10,000 (PAL) 

or AutoOperating voltage: Power over Ethernet (802.3AF); 12V/24V 

AC/DC.The hardware architecture must incorporate multiple processors 

to ensurebest video quality and other functions even at maximum 

processor load.The IP Camera must have H.264 video compression 

standards, by justupgrading the firmware over the network without 

dismantling the camera.TheIPCameramustrunLinuxOperatingsystemfor 

reliability. 

Thecameramusthaveabuiltinfirewall. 

Support network protocol 802.3 and IETF Standards 10/100 Base-T 

Ethernet,RTP/RTCP,TCP,UDP,ICMP,SNMP,HTTP,FTP,TELNET,MULTIC

AST,ARPand IGMP 

Shouldsupportandallowconfigurationofthefollowingvideoresolutions 

 
352X240(CIF) 

704 X 480 (D1) 

 
VideoOperationCodecManagement,RecordingandProcessingSoftware(VOCMRPS) 
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VOCMRPS will be a highly scalable, enterprise level software solution. It must offer 

acompleteVideoSurveillancesolutionthatwillbescalablefromonetohundredsofcamerasthat 

can be added as and when required. It should allow for seamless integration of thirdparty 

security infrastructure where possible. The system MUST be capable of working onlatest 

Windows OS and Windows Server platforms. Should support client - serverarchitecture. 

 
The software must not have operator seat based licensing. It must allow for any number 

ofuser seats/installations on the IP video network to be added for future scalability at 

nomanagementsoftwarecostor licensingcost. 

 
iii. The manufacturer supplied management software pack should be on open platform/ 

standardmediaplayer. 

 
Thesystemshallallowoperationwith/withoutaPCkeyboardormousewithtouchscreenPC 

monitors. Once system configured, virtual matrix functions can be carried out 

usingCCTVkeyboardsand should have capabilitytoconfigure with TV. 

 
TheVOCMRPSshallprovidethefollowing: 

 
Automaticsearchofcomponentsofproposedsystemonthenetwork. 

 
Thesystemshouldallowforliveview,playbackandsystemconfigurationoftheIPvi
deo system. 

 
The system should allow for creation of multiple users and user groups 
andassigntasksto each. 

 
Drag & Drop functions for most functions on the system and also for set 
upof connection between cameras and monitors and also support to 
createcustom layout by grouping of cameras from different server/ 
locations intogroups for more efficientmonitoring. 

 
Itshallbepossibletodisplayvideoandaudiobitrates;framerateandresolutions
on each videopaneasoverlays. 

 
The live view must be capable of highlighting motion as green 
rectangleoverlays and displaying real-time alarm information overlaid 
on the livevideofeed. 

 
Itshallbepossibletolistentoaudiofromindividualcodec(cameras)orReceiver
s. 

 
Audio must be simultaneously transmitted from the Operator to allow a two-
wayconversation. 

 
It must be possible to establish bi-directional audio connection on alarm. 
Theuser should also be able to disable listen when speaking to prevent 
feedbackthroughthe microphone. 



 

 System setup for pre-defined surveillance tasks to be invoked at pre-
definedtimesin the day. 

 
 Programming of automatic recording events on NVR, maybe based on 

eventssuchasalarmsand videoanalysis. 

 

 RemotemaintenanceofIPVideocomponents. 

 

 Offlineconstructionofsite„tree‟andadditionofdevices. 

 


 Itshallbepossibletoshowtextonscreendisplay(OSD)whenvideoisdis
playedon a Receiver/Decoder. 

 

 ThelocationoftheOSDmustbeconfigurableonthescreen. 

 
 The system should provide Video Lockout facility where a super-user 

canprevent all other users from viewing live video and divert recorded 

video toanother Networked Video Recorder. The super-user shall also be 

able torelease the video lockout and restore the system to its original state. 

Itshould also support software watchdog for advance detection of problem 

&recoveryat server. 

 
□ Ā  ᜀ Ā  ᜀ

 ĀᜀheVOCMRPSshallallowthefollowing: 

 
Live displayofcameras 

 

Livedisplayofcamerasequences,salvosandguardtours 

 
RetrievalofarchivedVideousingnormalplayback,thumbnails(motion,even
tor time based) 

 
InstantReplayofLiveVideo 

 
Use of site maps and Google 

mapConfigurationofsystemsettin

gs 

□  Ā  ᜀ Ā  ᜀ Ā 
ᜀoreachcamerasetupbitrate,framerate,andresolutionshallbesetindependentofothercamera
sinthesystem. 

 
□  Ā  ᜀ Ā  ᜀ Ā 

ᜀhesystemmustallowapplicationofsortingandsearchingfiltersonbookmarksforfasterretrie
valandaccesstoincidentsinrecordedfootage 

 

 

 

 

NetworkVideoRecorder 

 



 

ShouldbeinstallableonaLinux/WindowsPC. 



 

The NVR should have no limitations on the kind of storage to be used (RAID, NAS, 

etc.).TheNVR mustbe capableofrecording50 camerassimultaneously(orasrequired). 

TheNVRmustbeprovidingforadiskmanagementsystemwhichwillautomaticallyreapoldrecor
dingsto overwritewith newoneswhenmax disk usage isreached. 

ThestorageonaminimumDiskof8TB 

 
ONLINEUPS(RATINGASPERDESIGNCALCULATION)WITHBATTERYBAC

KUP FOR30MINUTES: 

 

Input: 

 

Nominal AC Input Voltage: 1 Phase 230V AC + Neutral + Earth , 50 

HzLinelow/ High transfer: + 15% 

Frequencyrange: + 5% 

 
Output 

 

Voltage:220VAC/230VAC/240VAC 

 

Voltage Regulation: + 

1%Frequency: 50 Hz+/- 

0.1%Outputwaveform:Puresinew

ave 

Harmonicdistortion:<2%(linearload)/5%nonlinearloadPowerfact

or: 0.7to unity 

Crestfactor:3:1 

 
Inverteroverloadcapacity:110%15min./125%10min./150%1min./>150%1sec. 

 
Efficiency (AC – DC): 

90%Bypass:Staticbypass 

Display 

 

Standard:2linex20characters,BacklightLCD 

 
ACinputvoltage,ACinputfrequency,Batteryvoltage,ACoutputvoltage,ACoutputfre
quency, AC output load%, Temperature 

 
 

UPSstatus(Mainsfail,Individualphasefail,BatterylowDChigh,Overloadwithshutdownt
ime,Outputlow,outputhigh,Overtemperature,UPSbypass) 
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(f)UTP CAT-6CABLE: 

 

Ifshouldhavefollowingfeatures&specification: 

 
23 AWG Annealed bare solid copper, CAT-6 UTP Cable, Channel 
optimizedto 350 MHz 

 
Meets EIA/TIA 568-B.2-1 Category 6 specifications, Passed UL 444 test 
andmeetsCMand CMR ratings 

 
WorstCaseCableSkew:45nsec/100meters 

 
Characteristic Impendence: 100(+/- 3) Ohms 500MHz, Tested till 700 

MHzConductorAnnealedcopper wire Diameter 0.52mm(nominal) 

Insulation High Density polyethylene, Diameter 0.94 mm (nominal) 

supportfor Fast Ethernet and Gigabit Ethernet IEEE 802.3/5/12,Voice,ISDN, 

ATM155 &622 Mbpsand Broadband. 
 

 

ACCESSCONTROLSYSTEM: 

Software 
 

Thesoftwareshallsupportatleast4000holidaydatesandhaveautomaticholidayrescheduli
ngfeature. 

 
Thesoftwareshallhavetheabilitytoperformscheduledautomaticdatabasemaintenance 

and backup tasks at user selected intervals and ability to configure 

theamountofhistorystored in theactive database. 

 
The software shall have the ability to produce the following report types: system 

andalarmeventreports,userreports,hardwareconfigurationsettings,accesslevelreports,e

mployee time &attendance reports. 

 
ThereportsshallbeavailableinAdobePDFandMS Excelformats. 

 
Reportfiltersmustbeconvenientanduserfriendly:allowoperatorpreviewuserphotos,c
ontentofaccesslevels,hardwaresettingsandtimezoneconfiguration. 

 
Thesoftwareshallsupportanunlimitednumberofbuildingfloorplans. 
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Floorplanviewinginterfaceshallhaveconvenientzoomin/outcontrolsbymousewheel. 

 
Thesoftwareshallallowoperatortoconvenientlyeditfloorplansby“dragginganddropping
”hardware devicestoselected planareas. 

 
The software shall allow assigning custom icons to each floor plan in order to 

helpoperators identify floor plans quickly. The software shall have a wide selection 

ofdefaulticonsaswell. 

 
The software shall support “full-screen” mode that would take up 100% of 
themonitorareaandpreventoperatorsfromstartingoraccessinganyotherprograms. 

 
All configuration and user changes shall be sent to controller immediately. 

Thesoftware shall display the progress in percent as the changes are being 

downloaded.The downloading shall be done in background and not affect the normal 

use of thesoftwarein anyway. 

 
The floor plans shall display real-time status of system hardware and allow 
operatorstoimmediatelyseetheeffectscausedbyconfiguration changes. 

 
Dynamic search function shall be present in all windows of the program: 

searchresults shall be narrowed automatically as a key phrase is being entered. I.e. 

afterentering characters “xy” the program shall locate and display all records 

containingthesecharacters,andaftertypinginmorecharactersshallrefreshtheresultsauto

matically. 

 
The software shall use an industry standard database engine released not earlier 
than2005and currentlysupported bythe manufacturer. 

 
Thesoftwareshallhavetheabilitytoautomaticallydisplayphotosandadditionalinform
ationabout usersastheyenter/exitthrough doors. 

 
The software shall be available in the official language(s) of the country where it 

isbeing installed. If such language is not included in the standard installation, 

thesoftwareshallsupportuserfriendly translation method:simply replacing 

programtextdirectlyinthesoftware(“onthefly”),withouttheneedofsendinganyfilestothe

manufacturer for compiling. 

 
Thesoftwareshallhaveamoderninterface,attractivelydesignedandconvenienttouse. 

 
Thesoftwareshallbeadaptedforoperators whohavenotreceivedany 

specialtrainingrelatedtomanagementofintegratedsecuritysystems.Graphicaluserinterfa

ce shall be intuitive. Introducing the system to a new operator shall not takemorethan 

1 hour. 

 
In order to reduce the amount of work done by an operator,the software 

shallincorporatean option to copy objects:users, doors, floor plans, time 

schedules,accesslevelsandholidays. 
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Thesoftwareshallfacilitateintegrationwithothersystemsofthebuilding. 

 
The software shall have the ability to transfer entry and exit events to HR 
systemswiththe purpose ofwork timecalculation. 

 

 

 
Hardware 

Thesoftwareshallstoreinformationandprovidereportsaboutvisitorsandappoi
ntments. 

 
The hardware shall support open architecture. Communication protocols shall 

beavailable to system integrators and software development companies in order 

toprotectend-usersfrombeingconstrainedtoasinglebrandofhardwareorsoftware. 

 
The hardware shall support all industry standard readers that output information 
inWiegandor Clock/Data formats(upto 128bits). 

 
There shall be at least 2 types of controllers: (a) for one door with an entry reader 

andan exit button and (b) for one door with two readers (entry and exit) or for 

twoseparatedoorswith entryreadersand exit button. 

 
There shall be an IP-reader available. The IP-reader shall integrate a contactless 

cardreader and controller in a single body, designed for surface mounting on a wall 

or adoorframe eliminatingthe needfor enclosures. 

 
Each controller and IP-reader shall have a standard RJ-45 network port 
forcommunicationwith softwareandothercontrollers. 

 
ControllerandIP-
readershallsupportstandardEthernet10/100BaseTnetworkandTCP/IPcommunication 
protocol. 

 
Systems using Ethernet converters, adapters, or terminal servers that enable 

networkconnectivity for legacy controllers by tunneling RS-232/485 serial data over 

Ethernetshallnot beacceptable. 

 
Single-door controller and IP-reader shall have at least 32Mb SDRAM 

operatingmemory and 8 MB Flash memory for database and events. Two-door 

controller shallhavean option for expandingFlash memoryto 32MB. 

 
All controllers and IP-readers shall use a 32Bit 100Mhz RISC processor (or better) 
inordertoenable fast execution ofadvanced functions. 

 
ControllersandIP-
readersshalluseLinuxoperatingsystemandacceptfirmwareupgradesvia network. 

 
All system parameters including card numbers, PINs, access levels, time 

schedules,holidays and operations modes shall be stored in controller andIP-reader 

memoryandnotaffected incase ofa power loss. 

 
Single-door controller and IP-reader shall have enough memory to store at 

least40,000users.Two-doorcontrollershallhaveenoughmemorytostoreatleast250,000 

users. 
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In case communication with the host PC is interrupted, the controller and IP-
readermusthaveenoughmemorytostore atleast5000latestevents(FIFObuffer). 

 
Operation of controller and IP-reader shall be completely independent of the PC 

or“Master controller”. Should the PC or the communication link fail, the users 

shouldnotbeaffectedinanywayand all functionsshould continue working. 

 

IP-

readershallhavethefollowinginputsandoutputs:

Exitbuttoninput 

Door contact 

inputAuxiliaryalarmi

nput 

Tampersensorand tamperinput 

Inputsfor monitoringAC powerand backupbatterystate.There 
shouldbeanoptiontoreconfiguretheseinputstofunctionasgeneralpurposeinputs. 

Relay for controlling an electric 

lock.Generalpurposeauxiliaryoutputrel

ay. 

 

One-

doorcontrollershallhavethefollowinginputsandoutputs:Po

weroutput for thereader 

OutputsforcontrollingLEDsandbeeper 

ofthereaderWiegandor Clock/Data input 

Exit button 

inputDoor contact 

inputAuxiliary alarm 

inputTamperinput 

Inputsfor monitoringAC powerand backupbatterystate.There 

shouldbeanoptiontoreconfiguretheseinputstofunctionasgeneralpurposeinput
s. 

Relay for controlling an electric 

lock.Generalpurposeauxiliaryoutputrel

ay. 

 

Two-door controller shall have the following inputs and 

outputs:Poweroutput for two readers 

OutputsforcontrollingLEDsandbeepersofthereadersTwo

Wiegand or Clock/Datainputs 

Two exit button 

inputsTwo door contact 

inputsTwoauxiliaryalarmin

putsTamperinput 

Inputsfor monitoringAC powerand backupbatterystate.There 
shouldbeanoptiontoreconfiguretheseinputstofunctionasgeneralpurposeinput
s. 

Two relays for controlling an electric 

lock.Twogeneralpurposeauxiliaryoutputrela

ys. 

 
Relays of controllers and IP-readers should support two modes of operation: (a) 
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drycontact and (b) powered mode, whereas power to the lock is provided via 

relaycontacts this way simplifying wiring and eliminating the need for an additional 

powersupply. 

 
Controllers and IP-readers shall have an RS-232/485 communication port that 

wouldactasabackupcommunicationchannelincasethenetworkconnectionwasinterrupte

d. 



 

Controllers and IP-readers shall have a built-in PoE capability, in order to 

reducewiring and provide backup power effectively. PoE feature must comply with 

the802.3afstandard. 

 
Controllers and IP-readers shall be capable of supplying up to 600mA @ 12VDC 
toperipheraldevices:readers,electric locks,sirens,detectors, etc. 

 
Controllers and IP-readers shall accept the standard 12VDC power input in case 
anexistingnetwork infrastructuredoesnotsupport PoE. 

In case the main PC of the system fails, controllers and IP-readers shall accept 

aconnection from a laptop in order to diagnose the problem, change settings or 

controlperipheraldevices. 

 
Incaseof analarmcontrollersandIP-

readersshallinitiatecommunicationandprovidetimelynotificationstooperators.Hardwar

ethatdoesnotinitiatecommunicationandneedstobepolledfrequentlywillnotbeacceptable

dueproducingneedlesstrafficon thenetworkandprocessingloadon thePC. 

 
The system shall support biometric IP-readers with the following or 
betterspecifications: 

□  Ā  ᜀ Ā  ᜀ

 Āᜀ5,000fingerprinttemplatestoragecapacity 

□ Ā ᜀ Ā ᜀ Āᜀ 

-to-many verification in less than 1 second (with the database of 
3000users) 

□ Ā ᜀ Ā ᜀ Āᜀ 

-to-manyverificationwiththedatabaseof9000users. 

□  Ā  ᜀ Ā  ᜀ

 Āᜀ00,000eventstorage 

□  Ā  ᜀ Ā  ᜀ

 Āᜀuilt-inUSB,RS-

232/485,LANandWLANcommunicationports 

□  Ā  ᜀ Ā  ᜀ
 Āᜀelectableoperationmodes:fingerprint,fingerprint+card,fing
erprint+ 
PIN. 

□  Ā  ᜀ Ā  ᜀ

 Āᜀoor-phonefunction 

□  Ā  ᜀ Ā  ᜀ

 Āᜀicrophone,speakerand2.5“QVGAcolorLCD 

□  Ā  ᜀ Ā  ᜀ

 Āᜀ2MBflashmemory 

□  Ā  ᜀ Ā  ᜀ

 Āᜀoorcontactandexitbuttoninputs 

□  Ā  ᜀ Ā  ᜀ

 Āᜀockcontrolrelay 

 
DATANETWORKING SYSTEM: 

 
(a) SWITCHES: 

 
1. CORESWITCH: 

Coreswitchshouldhavefollowingfeatures&specification: 

 
24x1G/10GSFPwithslots. 

8x10/100/1000BaseTPortswithfulllayer-3functionalities. 

 
One rack unit height, support for redundant internal hot swappable 



 

powersupplies, redundant hot swappable fan trays, SD card slot, physical 

stackabilitywith stackingbandwidth ofat least 480Gbps. 
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Switchingcapacityatleast:960Gbps,Maximumforwardingrate:714Mbps.Atlea
st 128KMAC addresstable size. 

 
Layer-2 Features: IEEE 802.1D, 802.1s, 802.1w, Jumbo frame up to 

12000bytes, 802.1AX, ERPS, Port based & flow based one-to-one & many-

to-

onemirroring,IGMPsnoopingv1v2&v3,MLDsnoopingv1&v2,802.1Q,802.1v, 

Q-in-Q, GVRP (at least 4000 dynamic VLANs), MAC based 

VLAN,privateVLAN, subnet based VLAN. 

 
Layer-3 Features: static routing, policy based routing, route 

redistribution,ECMP,WCMP,RIPv1v2,RIPng,OSPFv2v3,BGP,atleast16Kentr

ysupport in hardware routing table, IPv4 & IPv6 support. IGMPv1v2cv3, 

PIM-SM, PIM-DM, PIM-SSM, PIM Sparse-Dense mode, DVMRPv3, 

MLDv1v2,MPLS,VPLS,IPv6tunneling,VRRP,L3VPN,VRF-Lite,MP-

BGP.802.1Qbb,802.1Qaz, 802.1Qau. 

 
Security Features: Port security (at least 12K MAC address per port), 

bindingof IP address & MAC address with port, ARP spoofing prevention, 

trafficsegmentation, SSLv3, SSH, DoS & BPDU attack prevention, Guest 

VLAN,Webbased&MACbasedaccesscontrol,802.1X,dynamicVLANassignm

ent,ARPinspection,ACLbasedonIPaddress,MACaddress,TCP& UDP port 

number, 802.1p priority, IPv6 traffic class, DSCP. time 

basedACL.ProtectionoftheCPUfrom protocolcontrolpacket attack. 

 
QoS Features: 8 queues per port, strict priority, WRR, weighted deficit 

roundrobin, port based & flow based bandwidth control with minimum 

granularityof8Kbps, trTCM, srTCM, WRED, CIR. 

 
ManagementFeatures:Consoleport,10/100/1000BaseToutofbandmanagement 

port, Web based GUI, CLI, SNMPv1v2cv3, telnet, TFTP &FTP, DHCP 

server, client & relay, syslog, LLDP, LLDP-MED, trace 

route,DNSresolver,DNSrelay,SMTP,SNMPtrap,SNTP,debugcommand,RMO

Nv1v2,remotecopy protocol,supportfor multipleconfiguration&firmware. 

 
ACCESSSWITCH: 

 

Accessswitchshouldhavefollowingfeatures&specification: 

 
 

L2 
ManagedSwitchhaving24x10/100/1000BaseTports,2x1GSFPslots&2x10GS
FP+ slots. 

 
SwitchingCapacityshould beatleast 92Gbps 

 

PacketForwardingRateshouldbeatleast68Mppsfor64-bytepacketsize 

 
The switch should have non-blocking architecture & wire-speed 
performanceunderfullyloaded condition from first day 
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The switch should have smart fan with sensor IC that provides different 

fanspeed based on different temperature. Power consumption should be less 

then25watt 

 
supportfor10Gportbasedphysical 
stackingwithatleast6unitsperstack&stackingbandwidthof40Gbps 

 
Supportforvirtualstackingwithatleast32unitsperstack&stackingbandwidth
of20Gbps. Stackingcable shouldbe included. 

 
MACAddressTablesize:Atleast16000,supportatleast512staticMAC 

 
Flow Control: IEEE 802.3x in full duplex, back pressure in half duplex 
&HoLblockingprevention 

JumboFrameSupport(Atleast9Kbytes) 

 
IGMP v1 v2 snooping with at least 512 IGMP snooping groups, Per 

VLANIGMPSnooping,host-

basedIGMPsnoopingfastleave,IGMPsnoopingquarrier. 

 
MLD snooping with at least 512 MLD snooping groups, Per VLAN 
MLDSnooping,host basedMLDfastleave, MLDsnoopingquartier. 

 
IEEE802.1DSTP, 802.1wRSTP, 802.1sMSTPwithat least16MSTP 

instances,Rootguardorequivalentfeature. 

 
Theswitchshouldbeabletoavoidtheloopoccurringinasingleportconnected to an 

unmanaged switch/hub by shutting down the correspondingportor 

correspondingVLAN 

 
IEEE802.3ad&IEEE802.1AXLinkAggregationwithatleast8portspergroups&3
2groupsper switch. 

 
Port mirroring for Tx/Rx/Both. One-to-One mode, Many-to-one mode. 
Atleast4mirroringgroupsshould be supported. 

 
IEEE 802.1Q VLAN, at least 4000 Static VLANs, 4000 Dynamic 
VLANsGroups,GVRP,Voice-
VLAN,asymmetricVLAN,autosurveillanceVLAN 

 
The switch should have 802.1p support with 8 queues per port. Support 

strict,WRR& DRR (DeficitRound Robin)queuehandling technique. 

trTCM,srTCM. 

 
TheswitchshouldsupportCoSbasedonVLAN, IP 
address,MACaddress,Ethertype, DSCP, TCP/UDPport number,802.1p 
priority 

 
The switch should have Port-based ingress & egress bandwidth control 
withminimumgranularityofat least64Kbps 

 
Theswitchshouldhavethefollowingsecurityfeaturesfromfirstday:SSHv1v2forIPv4& 
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v6,SSLv1v2v3forIPv4& v6,Broadcast/Multicast &Unicast 
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storm control, port security feature with at least 128 MAC per port, 

trafficsegmentation, ARP spoofing prevention, IEEE 802.1x port based & 

MACbasedauthentication,DHCPserverscreening,DAI(DynamicARPInspectio

n), BPDU attack protection, DoS attack prevention, Binding of 

IPaddress&MACaddresswithphysicalport,IPv6neighbordiscoveryinspection.

WebbasedAccessControl,MACbasedAccessControl,DynamicVLANassignme

nt, GuestVLAN,RADIUS&TACACS+. 

 
The switch should have feature to protect the CPU from protocol 
controlpacketattack. 

 
Theswitchshouldhavefeatureofatleast64staticroutes,defaultroot,atleast8no
s.OfIPinterfaces&IPv6NeighborDiscoveryfrom firstday 

 
The Switch should have following Management features from first day: Web-

based GUI, CLI, Telnet Server, TFTP Client, SNMPv1v2cv3, SNMP 

trap,DHCP Client, SNTP, debug command, RMONv1, Syslog, ICMPv6, 

DHCPRelay Option 82, LLDP, LLDP-MED, Dual Image support, Physical 

consoleportfor Out ofband management. 

 
IPv4&IPv6Dual Stack 

 
Theswitchshouldhaveenergysavinggreentechnologybasedonlinkstatus&IEEE 
802.3az. 

 
Theswitchshouldbe1Uheight 

 
Theswitchshouldhavefollowingcertifications:FCC,CE,VCCI,cUL,CB,C-
Tick 

 
 

TRANSRECIVER: 

 

10GBaseLRSingleModeduplexLCStyleSFP+transceiver 

 
 

RACKMOUNTEDLIU: 

 

RackmountedLIUshouldhavefollowingfeatures&specification: 

 
SufficientslotsaccommodateSimplexSCadaptersindividually.Aluminumba

sematerialforlight mounting 

Should have Splice Tray & Cable Spoolprovision 

insidePanelcovershouldbeslideout foreasymaintenance 

RemovableRear&FrontcoverforbetteraccesstointeriorofLIUloaded

with24nos.ofSCSinglemode simplexadapters 

AdaptersshouldbeTelcordia,TIA/EIA,IECcompliance 

 
SINGLEMODESCPIGTAIL: 

 

SinglemodeSCPigtailshouldhavefollowingfeatures&specification: 



 

CorningOpticalFibersinglemodecomplyingG652D,G657A&G657BSCtyp

e Single Mode Connector 

Lowinsertion&returnloss,clean&scratchfreefaces1Mtr / 

2mtr. Length (asrequired) 

SINGLEMODESC-LCDUPLEXPATCHCORD: 

 

SingleModeSC-LCDuplexPatchCordshouldhavefollowingfeatures&specification: 

 
All optical fiber patch leads shall comprise of Single mode 9/125µm 

fiberwith SC &LC fiber connectorsterminated at each end. Theoptical 

fiberpatchleadsshallcomplywith thefollowingspecifications: 
 

□  Ā  ᜀ Ā  ᜀ

 ĀpticalFiber–CorningSingleMode 

□  Ā  ᜀ Ā  ᜀ

 Āonnector:Zirconiaceramicferrule 

□  Ā  ᜀ Ā  ᜀ

 Āre-radiusesandpre-polishedferrule 

□  Ā  ᜀ Ā  ᜀ

 Āuplex 

□  Ā  ᜀ Ā  ᜀ

 Āolor-codedYellowforSM 

□  Ā  ᜀ Ā  ᜀ

 ĀnsertionLoss-<0.2dB 

□  Ā  ᜀ Ā  ᜀ

 Āable:9/125,SM 

□  Ā  ᜀ Ā  ᜀ

 Āepeatability-<0.2dB 

□  Ā  ᜀ Ā  ᜀ

 Āurability–1000matingcycle 

□  Ā  ᜀ Ā  ᜀ

 ĀorkingTemp:-40degC.to+85deg.C 

□  Ā  ᜀ Ā  ᜀ

 Ātandard:G652D,G657A&G657B 

□  Ā  ᜀ Ā  ᜀ

 Āength:1Mtr(ORASREQUIRED) 
 

 

MULTIMODE(OM3)LC-LCDUPLEXPATCHCORD: 

 

Multi-ModeLC-LCDuplexPatchCordshouldhavefollowingfeatures&specification: 

 
All optical fiber patch leads shall comprise of Single mode 9/125µm 

fiberwith SC &LC fiber connectors terminated at each end. Theoptical 

fiberpatchleadsshall complywiththe followingspecifications: 

Optical Fiber – Multi 

ModeConnector: Zirconia ceramic 

ferrulePre-radiuses and pre-polished 

ferruleDuplex 

Color-coded : 

AquaInsertion Loss - <0.2 

dBCable:50/125,MM(OM3

) 

Repeatability - < 0.2 

dBDurability–

1000matingcycle 

Working Temp : -40 deg C.to + 85 deg. 

CStandard : G652D, G 657A & G 



 

657BLength:1 Mtr(OR ASREQUIRED 
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8.CAT-6UTP PATCHPANEL: 

 

Cat-6UTPPatchPanelshouldhavefollowingfeatures&specification: 

 
Madeofpowdercoatedsteel,in24portconfigurations. 

Allow for a minimum of 200 re-terminations without signal 
degradationbelowstandardscompliance limit. 

Portidentificationnumbersonthefrontofthepanel. 

Self-adhesive, clear label holders (transparent plastic window type) and 
whitedesignationlabelswiththepanel,with optionalcolorlabels/icons. 

IDC: Suitable for 22-26 AWG stranded and solid wire compatible with 
both110 &Krone punch downtools 

Each port / jack on the panel should be individually removable on field 
fromthe panel. 

ImprovedcablemanagementwithoptionalcablemanagementbarThe 

Cat-6 transmission performance is in compliance with 

theANSI/TIA/EIA568C.2 standard 

Plastic Housing: ABS , UL94V-0 

ratedOperatingLife:Minimum750insertioncycl

esContactMaterial: CopperAlloy 

ContactPlating:50µ”GoldplatedonplugcontactareaCont

act Force: 20Nmax (IEC 60603-7-4) 

PlugRetentionForce:15lb. 

Plastic Housing: Polycarbonate, UL94V-0 rated or 

equivalentIDC cap : ABS, UL94V -0 

ContactMaterial:CopperAlloy 

IDCContactPlating:PhosphorbronzewithtinplatedInse

rtionForce: 20Nmax(IEC 60603-7-4 ) 

WireAccommodation:22-26AWGsolid 

 
SINGLEPORTCAT6UTPINFORMATIONOUTLET: 

Single Port Cat6 UTP Information Outlet should have following features & 

specification:SinglePort 

Writeonlabelsintransparentplasticwindow–suppliedwithplate 

Screwholecovers –tobesuppliedwithplate 

Face Plate with shutter, Back Box should be 

provided.Support variety of jacks – UTP, STP, Fiber, 

Coax etc.Category6, TIA568 C.2-1 – 250MHz 

All information outlets for 100 W, 22-26 AWG copper cable shall be 

usedAllow for a minimum of 200 re-terminations without signal 

degradationbelowstandardscompliance limits. 

Highimpact,flame-
retardantthermoplasticwithcolorandiconoptionsforbettervisual identification. 

Shutterisonfaceplate 

Insertionforce: 20Nmax (IEC 60603-7-4) 



268 
 

IDC : Housing PC + glass fiber , UL 94 V-2, 568A/B 

configurationInformation outlet (RJ45 jack) should be covered under 

ETL Verificationprogramfor compliance with TIA568B.2-1, 

OperationTemp:-10Cto60C 

Jack shall have Plastic Housing: Polycarbonate, UL94V-0 rated or 

equivalentJackshallhaveOperatingLife:Minimum750 insertioncycles 

JackshallhaveContactMaterial:Copperalloy 

Jack shall have Contact Plating: 50 µinches gold on plug contact 

areaIDCconnectorshallhavePlasticHousing:Polycarbonate+glassfiber

UL94V-2 rated 

IDC connector shall have Operating Life: Minimum 200 Re-

terminationsIDCconnectorshallhaveContactPlating:Phosphorbronzewithtinpl

ated 

 
UTPCAT-6PATCHCORD: 

 

UTPCAT-6PatchCordshouldhavefollowingfeatures&specification: 

The Patch Cord shall, at a minimum comply with proposed ANSI/TIA/EIA-

568-C.2-

1CommercialBuildingCablingStandardsTransmissionPerformanceSpecificati

onsfor 4pair 100WCategory6 Cabling. 

Equipped with modular 8-position modular plugs on both ends, wired 

straightthroughwith standardscompliant wiring. 

50microinchesofgoldplatingovernickelcontacts. 

Covered by ETL verification program for compliance with TIA 568C.2-

1.Conductorsize: 24 AWGstrandedbarecopper 

Max O.D.: 5.6mm 

(.22”)Jacket:PVCUL-

94V-O 

Temperature range: -10oC to +80 degree 

C.Operating life: Minimum 750 insertion 

cyclesContactblade: Phosphor bronze 

Contactplating:50µ”Gold 

Plugdimensions&tolerancescompliantwithFCCPart68.500andIEC60603
-7 

Approvals: UL 444 for copper 

conductorDielectric withstanding voltage 

:500 V ACInsulationresistance :35MOhm 

(Max ) 

 

WALLMOUNTEDCOMMUNICATIONRACK: 

 

WallmountedCommunicationRackshouldhavefollowingfeatures&specification: 

 
9U/15U/19U(ORASREQUIRED),19"Wallmountnetworkingrack.conf

irmto DIN41494 orequivalent standard 

ItshouldbeweldedconstructionwithsteelframeLoc

kabletough endedglassfrontdoor 

19"mountinganglemadeofformedsteelPo

wderedcoatedstandardfinish 

Top & Bottom welded cover with vented & cable entry exit cut 

outs2 pair of19"mountingrails 
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1UCableManagerRoof

MountedFanUnit 

230VAC,6 way,5Amp PowerDistributionUnit 
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MountingHardware 

 
FLOORMOUNTEDCOMMUNICATIONRACK: 

Floor mounted Communication Rack (42U) should have following features 

&specification:42U,19"Floor StandingNetwork Rack 

19",42Ux800x1000mmFloor StandingNetworkingRack 

confirm to DIN 41494 or equivalent ISO 

standardweldedconstruction withsteel frame 

Lockabledoubletoughenedglassfrontdoor19

" mounting angle made of formed 

steelPowderedcoated standardfinish 

Top & Bottom welded cover with vented & cable entry exit cut 

outs4setsofcasterswheel 

4setsofadjustablelevelers 

Vertical Power Distribution Unit with 12nos. Of 5/15Amp round pin 
Indianstylesockets 

Vertical & Horizontal Cable 

ManagerMountingHardwareset 

Atleast4nos.OfFANs forcoolingpurpose 

 
FIBEROPTICCABLE: 

FiberOpticCableshouldhavefollowingfeatures&specification: 

 
6 Core Single Mode Outdoor Unarmored Fiber Optic 

CableProtected by Glass-yarn in loose tube. LSZH jacket 

materialSequentialmetermarking 

Standards:ISO11801, IEC60793-1,IEC60794-1.2,ITU-T RECG.652D, 
TelcordiaGR-20Core 

ThefibertypeisaMatchedCladdingSingleModeFibe

rdualcoatedwithacryl atecoating. 

The fiber is optimized for operation at 1310 nm and at 1550 

nm.NominalMode Field Diameter:9.2 µm 

Modefielddiametertolerance:±4% 

CladdingDiameter:125µm(tolerance:±1µm).Mo

de field Concentricity error:< 1 

µmCladdingnon-circularity:  < 2% 

Germaniumdopedcorewithnophosphorusi.e.reducedtendencyforhydrogen
degradation. 

 
 

UTPCAT-6CABLE: 

 

Ifshouldhavefollowingfeatures&specification: 

 
23 AWG Annealed bare solid copper, CAT-6 UTP Cable, Channel 
optimizedto 350 MHz 

Meets EIA/TIA 568-B.2-1 Category 6 specifications, Passed UL 444 test 
andmeetsCMand CMR ratings 

WorstCaseCableSkew:45nsec/100meters 
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Characteristic Impendence: 100(+/- 3) Ohms 500MHz, Tested till 700 

MHzConductorAnnealedcopper wire Diameter 0.52mm(nominal) 

Insulation High Density polyethylene, Diameter 0.94 mm (nominal) 

supportfor Fast Ethernet and Gigabit Ethernet IEEE 802.3/5/12,Voice,ISDN, 

ATM155 &622 Mbpsand Broadband. 
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TECHNICALSPECIFICATIONFORFALSECEILINGANDACOUSTICS 

Falseceiling 

 

Gypsumplaster 

Gypsum plaster shall conform to IS-2547 (Part1). By-product gypsum conforming to the requirements 

ofIS-12679shallalso be usedforthepreparation of plaster. 

 

MANUFACTURE 

 

Gypsum plaster boards consist of a gypsum plaster core with or without fibre encased in and 

firmlybonded to strong durable paper liners to form rectangular boards. Core shall be dried across full 

width.The face and back papers shall be securely bonded to the core. The paper surfaces may vary 

according tothe use of the particular type of board, and the core may contain additive to impart additional 

properties.Thelongitudinaledges arepapercoveredand profiledto suittheapplication. 

 
Edge andEndProfiles 

The paper covered edges of gypsum wall boards are square, tapered, beveled or rounded. The 

papercovered edges of gypsum base board are square or rounded. Other profiles may be produced for 

specialpurposes.The ends ofgypsumplaster board aresquare-cut. 

 

 
REQUIREMENTS 

Dimensions 

ThedimensionsofthewallboardshallbeasgiveninTable1.Thedimensionsofthebaseboardshallbeas given 
inTable2. 

 

The lengths of the two longitudinal of the boards shall not differ more than ±3mm per metre length of 
thediagonal. 

 
 

Table1DimensionsofGypsumWallboards 

DimensionsofWallboard Value(mm) Tolerance(mm) 

(1) (2) (3) 

Width 1800 to3600 0 

 instepsof100 -6 

Length 600,900and1200 0 

  -5 

Thickness 9.5 +0.5 

 12.5,15,19,23 and25 +0.6 

 

 

 

 

 
 

Table2DimensionsofGypsumBaseboards 

 
DimensionsofBaseboard Value(mm) Tolerance(mm) 

Non-perforated Perforated 
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(1) (2) (3) (4) 

Width 400and 900 0 0 

  -8 -8 

Length 1200,1500and 0 0 

 1800 -6 -16 

Thickness 9.5and 12.5 +0.6 +0.6 

 

 

TaperProfile 

Taper widthshallbeintherange40to80mm.Taperdepthshall beintherange0.6to1.9mm. 

TransverseStrength 

BreakingloadforgypsumplasterboardsshallbeinaccordancewithTable3. 
 
 

Table3Breaking Load ofGypsumPlasterBoards 

(Clause7.1) 

TypesofBoard Thickness(mm) Breaking Load,inN 
   Transverse 

Longitudinal    

 Direction Direction  

(1) (2) (3) (4) 

Wallboard 9.5 140 360 

 12.5 180 500 

 15.0 220 650 

 19.0 250 750 

 23.0 300 850 

 25.0 380 1000 

Baseboard 9.5 125 180 

 12.5 165 235 

 

TESTS 

ThemethodsoftestsshallbeinaccordancewithIS2542(Part2/Sec1to8). 

 

 

 

 

 

 

 

 

B.CalciumSilicateBoard 

 
Fireproof,Waterproof,Moistureproof.SoundAdsorption,HeatIsolation.Easytoinstall.100%Asbesto
sFree 

CalciumSilicateBoardFeatures 

Fireproof(A1Class) 
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Waterproof 
 

100% Asbestos 

FreeSound 

AdsorptionHeat 

IsolationImpact 

resistanceEasyto 

install 

CalciumSilicatePanelsApplications 

ForExternalWall &Ceiling 
 

For Internal Wall, Partition & 

CeilingTheDecorativeapplications 

TheSub-roof boards 
 

TheUnderlayboard forFloor andWalltile 

 

CalciumSilicateBoardsDescription 

Calcium Silicate Board is manufactured from a mixture of Portland cement, fine silica, special 

cellulosefibersand selectedfillerstoimpartdurability,toughness, fireand moistureresistance. 

 
Calcium Silicate Sheet is cured by an autoclaving process whereby the ingredients are reacted 

togetherunder the effects of super-heated steam and high pressure. The synthetic cement silicate binder 

providesexceptional dimensional stability and an unrivalled resistance to movement due to effects of 

moisture orheat. 

 
CalciumSilicateBoarddoesnotcontainanysolubleingredientsorfreealkaliwhichcouldbedissolvedbymoisture

orcondensationandcausingunsightlymarks.Ifexposedtomoisture,theboardwillcompletelyrecoverondryingo

ut, withno permanentloss of strength. 

 
Calcium Silicate Panels will not degrade with time and within normal applications, the life of the 

productis limited only by the durability of the supporting structure and materials used in fastening. 

CalciumSilicateBoardwill not rotorsupport fungal growth andisunaffectedbysunlightorsteam. 

CalciumSilicateSheetisspeciallydesignedforapplicationswhichimpactresistance,fireproof,waterproof, 

sound adsorption and heat isolation are required, products are suitable in a high humidenvironment. 

 

CementFibreBoard 

 
A cement board is a combination of cement and reinforcing fibers formed into 4 foot by 8 foot sheets 

(or3 foot by 5 foot sheets), 1/4 to 1/2 inch thick that are typically used as a tile backing board. Cement 

boardcan be nailed or screwed to wood or steel studs to create a substrate for vertical tile and 

attachedhorizontallytoplywoodfortilefloors,kitchencountersandbacksplashes.Itcanbeusedontheexteriorofb

uildingsasabaseforexteriorplaster(stucco)systemsandsometimesasthefinishsystemitself. 

https://en.wikipedia.org/wiki/Cement
https://en.wikipedia.org/wiki/Tile
https://en.wikipedia.org/wiki/Plywood
https://en.wikipedia.org/wiki/Kitchen_counter
https://en.wikipedia.org/wiki/Stucco


275 
 

Cement board adds impact resistance and strength to the wall surface as compared to water 

resistantgypsum boards. Cement board is also fabricated in thin sheets with polymer modified cements to 

allowbendingfor curved surfaces. 

 
 

COMPOSITION 

Cement boards are mainly cement bonded particle boards and cement fibre. Cement bonded 

particleboards have treated wood flakes as reinforcement, whereas in cement fibre boards have cellulose 

fibre,whichis aplantextractasreinforcement.Cementactsas binder inboththecases. 

 
Thefireresistancepropertiesofcementbondedblueparticleboardsandcementfibreboardsarethesame. In terms 

of load-bearing capacity, cement-bonded particle boards have higher capacity than cementfibre boards. 

Cement particle boards can be manufactured from 6 mm to 40 mm thickness making itideally suitable for 

high load bearing applications. These boards are made of a homogeneous mixture andhence are formed as 

single layer for any thickness. Cement fibre boards are more used in decorativeapplicationsand can be 

manufacturedfrom3 mmto 20 mmthickness. 

 
Fibre boards are made in very thin layers, making it extremely difficult to manufacture high 

thicknessboards. Additives like mica, aluminum stearate and ecospheres are used in order to achieve 

certain boardqualities. Typical cement fiber board is made of approximately 40-60% of cement, 20-30% 

of fillers, 8-10% of cellulose, 10-15% of mica. Other additives like above mentioned aluminum stearate 

and PVA arenormally used in quantities less than 1%. Cenospheres are used only in low density boards 

with quantitiesbetween10-15%.The actual recipedependsonavailableraw materialsand otherlocalfactors. 

 

INSTALLATION 

Cement board is hung with corrosion resistant screws or ring-shank nails. Cement board has very 

littlemovement under thermal stress, but the boards are usually installed with a slight gap at joints in 

showerpans, bathtubs, and each other. These joints are then filled with siliconesealant or the 

manufacturer'staping compounds before applying a finish. The filled joints are taped like conventional 

gypsum board,but with fiberglass tapes that provide additional water resistance. Combined with a water 

impermeablefinish,cementboardis astable, durablebackingboard. 

 

WATERRESISTANCE 

Thecategoryofconstructionmaterialknownascementboardincludesbothwaterresistantandwaterproofboard. 
Each hasitsown bestuse. 

 

Typically, water-resistant cement board is composed of a treated gypsum core with a non-organic 

fiberreinforced covering, either on one or both faces. This type of board requires fastidious sealing of all 

cutedges and penetrations for wet area installations. Gypsum core "cement" board panels are ideal for 

moistbut nottrulywetinstallations oftileand/or stone walls. 

 

There is a class of cement board strictly constructed of a Portland cement based core with glass fiber 

matreinforcing at both faces. These panels can be immersed in water without any degradation 

(excludingfreeze thaw cycles). These panels do not require the sealing of edges and penetrations to 

maintain theirstructural integrity. These Portland cement-based products are smaller in size compared 

with the gypsumcore-based products. Typically, they range in size from 30" x 48" to 36" x 60". They are, 

as one wouldexpect,considerablyheavier than the gypsumcore type panels. 

 

Portland cement-based panels are ideal for truly wet locations like shower surrounds and for 

locationswhere a Portland cement based thin-set material is used for bonding tile and stone surfaces to a 

substrate.Theyare alsoidealforfloor tileandstone installationsoverastructuralsubfloor. 

https://en.wikipedia.org/wiki/Gypsum
https://en.wikipedia.org/wiki/Fiber_cement_siding
https://en.wikipedia.org/wiki/Mica
https://en.wikipedia.org/wiki/Cenosphere
https://en.wikipedia.org/wiki/Nail_(fastener)#Terminology
https://en.wikipedia.org/wiki/Silicone
https://en.wikipedia.org/wiki/Silicone
https://en.wikipedia.org/wiki/Portland_cement
https://en.wikipedia.org/wiki/Subfloor
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Cementboardsmaybeclassifiedaswaterresistantasinnotaffectedbywaterexposure;however,theydo allow 

penetration and passage of water and water vapor. To waterproof cement boards, a liquid 

ormembranewaterproofingmaterialis applied overits surface. 

 

ACOUSTICS 

 

TechnicalSpecification: 

 

In order to arrive at recommendations pertaining to the use of interior materials in the Hall that 

wouldreduce noise and improve the quality of sound to the audience during different types of 

performances andwould further add to the total aesthetic quality of the area, following provision have 

been made asfinishingmaterialsto ensure agood acousticenvironment. 

 

 

ProposedAcoustic&InteriorEnvironment 
 

 
Sl. Location/ Surface ProposedMaterialFinish 

No. 

1. Hall(Floor) AcrylicCarpet 

2. PortionofSideWall 12mmthickTeakwoodveneeringon Plywoodbase withTimber 

framing50mmx 75mm@ 600mmc/c 

3. PortionofSideWall 12.5mmthicksquareedgePlain Gypboardpanels of595mmx 

1195mmsizefordecorationwithdecorativewithdecorativewall 

paper,printsetc.fixedwithrigidsteelframing. 

4. PortionofSideWall 595mmx595mm  panelshaving12.5mmthicknessfully 

perforatedwithfissureshapesperforationswithnon-wovenlining 

with50mmair gapandwith 50mmthickglass woolinsulation 

overtheairgapasbacking. 

5. PortionofRearwallofMain 595mmx595mm  panelshaving12.5mmthicknessfully 

Floor Level perforatedwithfissureshapesperforationswithnon-wovenlining 
 with50mmair gapandwith 50mmthickglass woolinsulation 

 overtheairgapasbacking. 

6. PortionofRearwallofMain Wallpanelingwithpolisheddecorativeveneerson19mmthick 

Floor Level BWPgradePlywood 

7. CeilingArea: over MainHall 595mmx 595mmpanels having12.5mmthickness with 2-3mm 

deeprandomperforationswith50mmair gapand with 50mm 

thickglasswoolinsulationover theairgap. 
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TECHNICALSPECIFICATIONFORFURNITUREANDFITTINGS 

 

 

MATERIALS: 

 

1.1  MildSteelSheets 
 

Mildsteelsheets shall conformto Grade 0of IS 1079:1988or grade otoIS 513:1986 

 

 1.2   Angles 

 

Mild steel for hot rolled angle sections shall conform to IS 1977:1975. Hot rolled mild steel 

angleshall conform to IS 808:1989. Angle and channel sections may also be cold formed from 

stripsteel,conformingto IS 513:1986. 

 

 1.3   Timber 
 

Timber shallconformto IS13622:1993. 

 

 1.4   Electrodes 
 

Electrodes for gas, arc and spot welding shall conform to IS 1278: 1972, IS 814: 1991 and 

IS1972: 1968 respectively. 

 

BOOKRACKS 

 

2.1 Typesof Book Racks 

 

Therearethreetypes ofbookracksasfollows: 
 

Openskeletontypewithsideand backstrips; 

Closedtype with sidesandbackclosedwith sheets;and 

Side closedtype, whereonlythesidesareclosedwithsheets. 

 

 
         2.2     Dimensions 

 

The essential dimensions of double faced and single faced unit racks shall be as given in Table 

1.The angle posts shall have holes at every 50 mm distance along the length for the flexibility 

inadjustment of the intermediate shelves. Generally, 350 mm centre – to- centre distance should 

beadopted forshelves. 

 

Table1DimensionofBookRacksAl

ldimensionsin millimeters 

 

Sl Type Height Length Depth Heightoflowest Shelf 

No aboveFloorLevel 

(1) (2) (3) (4) (5) (6) 

i) Doublefacedunitrack 2175 1840 460 100 

ii) Singlefacedunitrack 2175 1840 230 100 
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NOTE: For oversized documents depths of 600 mm and 300 mm for the double 

facedandsinglefaced book racks respectivelyarerecommended. 

 
3 BOOKTROLLEY 

 
3.1      The trolley shall have two pairs of slopping shelves each 200 mm wide and one flat –

bottomshelf about 425 mm wide forbooks of largesizes. 

 
3.2      Theheight of thetrolleyshall be750 mm, thesame as thatof thetable.The clear 

distancebetweenthe shelves shallbe2650 mm.] 

 
3.3      Theshelves rigidlyconnected as theendsso that theystrongenough to 

bearthefollowingloading: 

Sloping shelf: 40 Kg per 

ShelfBottomshelf: 

80Kgperday 

 
3.4      Thetrolleyshallbefittedwithfour rubber tyredballbearingwheels,one ofthe swivelingtype at 

each end and twoofthe fixedtypein thecentre 

 
3.5       Suitable protection may be provided at the bottom corners and the ends of the 

verticalangle parts, to minimize damage due to knocking against other furniture, fittings, 

walls orpillars. 

Note: Thebook trolleyshall beso designedas not to make anynoise whileinuse. 

 
BOOKSENDS 

 

BookendsmadeofsteelshallconformtoIS7076:1983. 

 
CATALOGUECARDSTRAY 

 
5.1 Thesizeofcataloguecardstrayshall bebasedontheinternationalcataloguecardsize75 

X125mm(ReferIS7150:1974.) 

5.2 Theinternal dimensionsofthe trayshall be 105X 135 X 500mm, thesideand back 

plates ofthetrayshall beminimum 50 mm high. 

5.3 Aguidetrodofmildsteel,suitablypaintedtopreventrusting,shallbefittedrightthrough 

 the centreof thetrayto lockup thecards bysomesuitable means. 

5.4 Asuitable stop shall be providedto prevent thetrayfrom beingpulled entirelyout of the 
 cabinet. 

 
CARDINDEX CABINETS. 

 
6.1     Thecabinetsshallhavetwoorfourdrawers. 

 
6.2Thedimensionsofthecardindexcabinetsasshownin Table2 

 
Table2:dimensionsofcardIndexCabinets 
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(alldimensionsinmillimeters). 

 

SlNo Type Height Length Depth 

(1) (2) (3) (4) (5) 

i) Two drawer 135 320 510 
cabinet 

ii) Four drawer 255 320 510 
cabinet 

 

6.3      Thecabinet should beplacedona570 mmhigh stand ortable 

 
CATALOGUECARDSWORKTRAY 

 
7.1      Theinternaldimensionsofcataloguecardsworktrayshallbeasfollows 

 
Length: 300 

mWidth: 

135mmDepth:50mm 

 
7.2      Thetrayshallbemadefromsteelsheetornotlessthan0.8mmthick. 

 
7.3      Amovablecardrestshallbeprovidedinas7.5 

 
CHARGINGTRAY 

 
8.1  Chargingtraysaremeantforcontainingreaders‟tickets.Thetraymayhaveone,two,threeorfour 

compartments. 

 
8.2The overall dimensions of charging tray depend upon the number of compartments 

andthesizeoftheticketsissued.Heinternaldimensionsofeachcompartmentshallbeasgivenbelow: 

ForNewrackChargingSystem 

1) Length:370mm 

2) Width: 85 mm 

3) Height:125mm 

ForBrowneChargingSystem 

1) Length:370mm 

2) Width: 55 mm 

3) Height:75mm 

 
8.4     Thetrayshallbemadefromsteelsheetofnotlessthan0.8mmthick. 

 
READINGROOM TABLE: 

 

The size of the reading room table shall be 900 X 600 mm for single and 2400 X 600 

mmfor three readers. Height of the table top shall be 750 mm and that of the foot rest rod shall 

be150 mm. 

 
10 STUDYTABLE: 
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Studytable shallhavethesamedimensionsas readingroom table forasingle reader. 
Itshallhave, in addition, apedestal on oneside withoneor two drawers. 

 
CHAIRS 

 
11.1 TheessentialdimensionsofsteelchairsshallbeasspecifiedinIS3663:1991 

11.2 Thematerials,constructionandfinishofsteelchairsshallconformto IS3499(PartI): 

1985   

11.3 Theback–rest ofthesteelchair shallbecurvedin planorsoshaped togivecomfortto 

thebody. Itshall neither betoo curved torestrict the movementof back norbetoo flat. 

11.4 Thechair  seatsshall  notbe  hardorupholstered  butshall  preferablybeofwoven 

materialsto ensureventilationandslightyieldingwheninuse. 

 
11.5 Theheightoftheseatofthecounterchairshalldependupontheheightofthecounter. 

 
BOOKCASES 

Steel/ Woodenbook cases foruse in libraryshall conform toIS 7761: 1983. 

 
GLASS–FRONTCABINETS 

Steelglass–front cabinetsforusein libraryshallconformtoIS7760:1985. 

 
FINISHING 

 

15.0     Allthesteelitems specifiedshall befinishedas specifiedin 15.1to 15.3. 

 
15.1     Alldents,burrsandsharpedgesshallberemovedfromvariouscomponentsandtheyshall be 

picked, scrubbed and rinsed to remove grease, rust, scale or any other foreignmatter. 

 
15.2     Immediately after pickling, all mild steel parts shall be given phosphating treatment 

inaccordance with IS 3618: 1966, followed by a coat of suitable primer, such as red 

oxide(seeNote): Two coats ofenamel paints shall thenbeapplied as follows: 

 
UndercoatconfrontingtoIS149:1950;and 

Finishcoatwithenamel confrontingto IS151:1985, IS2932:1974or 

IS2933:1975. 

 
NOTE:-Puttyshall beapplied to all thesurfacesrequiringfillingand shall 

conformtoIS110: 1983.Aluminum primer shallconformto IS5660: 1970. 

 
15.2.1      The finish shall be smooth and uniform with a hard and tough film of enamel 

stronglyadhering to the surface. The finish shall be free from all visible defects and the 

film shallnot chip when tapped lightlywith a dullpointed instrument. 
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15.3 Allothercomponentsshall befinishedincolorasagreedtobetween thepurchaserand 

manufacturer. 

15.4 PowdercoatingasspecifiedinIS13871:1993maybedoneonthemildsteelcomponents 

 if requiredbythe purchaser. 

16 PERFORMANCEREQUIREMENTS OFFINISHFORSTEEL 

16.1 HardnessTest 

Testtocarryoutasper5of IS101(Part5/Sec1): 1988. 

16.2 FlexibilityandAdhesionTest 

Testtobecarried outas per2 ofIS101(Part 5/Sec2):1988. 

16.3 ImpactResistanceTest 

Testtobecarriedoutas perIS101(Part5/Sec3):1988. 

16.4 Resistancetohumidityundercontinuouscondensationtesttobecarriedoutasper2ofIS 

101(Part6/Sec1):1988. 

17 MARKING 

17.1 Allitemsmanufacturedasperthisstandardshallbemarkedwithasuitablemark 

identifyingthemanufacturer. 

17.2 Theymayalso be marked withStandard Mark. 

 
AllwoodenfurnitureshallconformtoIS:1829(Part-1)(LatestRevision). 
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TECHNICALSPECIFICATIONFOR10KLDCAPACITYEFFLUENTTREATMENTPLANT 

 
 

DESIGNBASISANDASSUMPTIONS 
 

The design of the Effluent treatment plant is on the basis of the following 

Effluentcharacteristics. 

 

 
 

PARAMETERS 

 
 

UNIT 

 TREATED 
TREATED 

RAW EFFLUENT 
EFFLUENT 

EFFLUENT (FOR 
(AFTERTTP) 

 DISPOSAL) 

 KLD 10 10 10 

pH - 6.5-7.5 6.5-8.5 6.5-8.5 

BODlessthan(<) ppm 250-300 30 20 

CODlessthan(<) ppm 500-600 250 100 

SuspendedSolids ppm 250-450 100 20 

O&G ppm 50 10 10 

 
Thetreatmentschemeisfordomesticeffluentapplicationandbasedonthefollowingassumptions:- 

ThedesignofPlant isforCOD,BOD, O&G,&TSSremoval only. 

Anyotherparameterwhichmaybehazardousinnatureandwillaffectthebiological processshould 

notbepresentintheraw effluent. 

Theoil presentisto beinfreefloatingform. 

Industrial effluents are not present in the influent 

effluent.Temperature Range:35 degC, Min– 15 degC. 

 
PROCESSDESCRIPTION 

 
Screen 

Raw effluent from the source is usually received into the screening chamber by gravity. 

Screenprovided will remove all floatables and big size matter such as plastic bottles, polythene 

bags,glassesstones,etc., whichmayotherwisechoke the pipe line andpumps. 

 
Oil andGrease Trap 

Iftheeffluentgeneratedincludesmaximumquantityfromkitchenandcanteen,thereisapossibility of 

higher concentrations of oil and grease in the raw effluent. It needs to be removedbefore 

biological treatment as it otherwise may cause problems for biological treatment. Usually,a small 

civil construction tank with a baffle wall is provided. The oil and grease removed bygravityfloats 

to thesurface, whichisremovedmanually. 

 
EqualizationTank: 

Usually,effluentgenerationismoreduringmorninghoursandeveninghours.Visuallynoeffluentisgener

atedduringnighthours.Anybiologicalsystemneedsconstantfeedforbacteriatoworkefficiency.Hence,i

tisimportantto put anequalizationtanktocollecttheexcess flow 
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during peak hours and feed effluent in lean hours. A typical equalization tank has a capacity 

ofMINIMUM 6 hours of average flow rate. The tank is generally of civil construction by 

client.Provisionofairgridistobemadeforthoroughlymixingtheeffluenttomakeit 

ofhomogenousqualityandtokeepthe suspendedmatterin suspensionand toavoidseptic conditions. 

 
BiologicalTreatment 

The main pollutants in the raw effluent are represented in the form of Biological Oxygen 

Demand(BOD) and Chemical Oxygen Demand (COD). The bacterial ability to synthesize the 

organicmatter to harmless end products like Carbon dioxide and water molecules is utilized to 

treat theraweffluent. 

 
The bio reactions are carried out in controlled environment in the bio reactor. The bio 

reactorcomprises of a tank, fitted with aeration grid. The bacterial activity needs dissolved 

oxygen tosynthesizethe organic matter.Thisis suppliedbypassingair informof small bubbles. 

The air is passed at the bottom of the tank, so that complete volume of tank is utilized. 

Oxygendissolvesin liquid, which can now be usedbythe bacteria. 

 
The bacteria grow on the plastic media, by using the organic content in the raw effluent, and 

thedissolved oxygen available. Due to content aeration, the media is set in whirling motion, so 

thatcontinuous mixing takes place. The bacterial layer growth on the media surface increases to 

acertain extent, and then gets sloughed off after a specific period. This phenomenon is 

calledsloughing. This creates new surface for further bacterial growth. Sloughing takes place only 

aftercomplete growth and subsequent dying- off of the bacterial layer and hence the sloughed 

offmaterial is completelydigested. 

 
The bacterial reaction is carried out in two stages, for maximizing the BOD removal 

efficiency.Hence, two such reactors are provided in series. Within the reactors, arrangements are 

made toretaintheplasticmediain place.Airsupplyisdone through coarsebubble diffusers. 

 
TubeSettler 

The sloughed biomass must be removed before the treated effluent can be disposed of. Hence 

asecondary clarifier in the form of a tube settler is provided. In the tube settler the sloughed bio-

mass is removed & suspended solids are settled under action of gravity. The settled mass is 

todrainedand discarded assludge. 

 
Disinfection 

The treated effluent is then added with chlorine to kill the pathogens/E-coli coli-forms, so that 

itbecomes fit for disposal in the lake / water ways. Chlorine being a very strong oxidizing agent, 

asmall dose of 3 – 4 mg/l is enough to achieve desired levels of disinfection. Small 

residualchlorine (of the order of 0.2 -0.25 mg/l) also ensures that there is no re-growth of E-coli, 

till thefinal disposal point. The treated effluent, now substantially free from organic 

contamination, freefrom coli-form bacteria can be safely disposed of in the river, or in other 

water bodies. This watercan also be re-used for gardening/toilet flushing or for other secondary 

applications after suitabletertiarytreatment. 
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TertiaryTreatment 

In case the water is to be reused the treated effluent after disinfection is first passed through a 

bedof filtration sand and anthracite and subsequently through a bed of activated carbon for 

furtherpolishing. While filtration restricts the suspended solids, activated carbon absorbs organic 

colorandodour.Thefiltration bed periodicallyrequiresa backwash. 

 
SludgeHoldingTank 

Sludge is transferred to a collection tank either by gravity or through pump depending on 

sitecondition. Sludge present in the tank is dispersed through private/municipal tankers in 

regularintervals. 

 
MechanicalDewatering 

We have offered Filter Press for dewatering of sludge. It requires less space than sludge-

dryingbeds. However, they offer a greater degree of operational control. They usually have to 

bepreceded by a step, in which chemicals are added to the liquid sludge to coagulate solids 

andimprovedrainability. TheFilterpressfeedpumps willbescrew pumps. 

A] MAKESOFDIFFERENTPLANTELEMENTS 

 

PRETREATMENT 

 

 

 
1. 

 

SCREEN 

 
To arrest floatables from entering the biological reactors 

andremoveoutoiland greasefromthe incomingeffluent. 
 

Make:Asapproved 

 

 

 
1 

 

 

 
No. 

 

 

2. 

 

AIRGRID 

 
Tohomogenizetheeffluentandincreasethedissolvedoxygeninthew

ater toavoid septicdegradation insideEQT&SHT. 
 

Make:Asapproved 

 

 

1 

 

 

Set 

 

 

 
3. 

EFFLUENTTRANSFERPUMP 

 
Forpumpingeffluent fromreceivingtanktothe 

stillingchamberwith100%standby. 
 

Make:Asapproved 

 

 

 
1W+1S 

 

 

 
Nos. 

AEROBICTREATMENT 

 

 
 

4. 

AIRBLOWERS 

 
Rotary type twin Lobe air blower is provided for aeration 

insideEqualizationTank, SludgeHoldingTank, andMBBRs. 
 

Make:Asapproved 

 

 
 

1W+1S 

 

 
 

Nos. 

5. MBBRMEDIA 1 Lot. 



 

  
Mediahelpsinincreasingprotected surfaceareaforbacterial 

  

growth.Actsasa mediumtokeepbacteriainsuspendedform. 

Alsoensuringbetteroxygencontact. 

 

 
6. 

AIRDIFFUSERSMBBR  

 
1 

 

 
Set 

Tohomogenizetheeffluentandincreasethedissolvedoxygenin 

thewatertocreateaerobicdegradation. FineBubble,Header& 

Lateralstype,withdiffusers. 

 

7. 

 

MOVINGBED-BIOREACTORI&II(MOC-MSFRP) 

 

1 

 

No. 

CLARIFICATIONSYSTEM 

 

 
8. 

TUBESETTLERMEDIA  

 
1 

 

 
Lot. 

Theseare multipletubularchannelsslopedatangleof45/60 

degreeadjacenttoeachotherwhichcombinetoforman 

increasedandeffectivesettlingarea. 

 

9. 

 

TUBESETTLER(MOC-MSERP) 

 

1 

 

No. 

 

10. 
 

WATERFLOWLAUNDER 
 

2 
 

Nos. 

DISINFECTIONSYSTEM 

 
 

11. 

HYPODOSINGTANK  
 

1 

 
 

No. ForChlorine contactTank 

 
 

12. 

HYPODOSINGPUMP  
 

1 

 
 

No. ForChlorinedosing,Electronicmeteringtype 

Make:Asapproved 

 
13 

 

CHLORINECONTACTTANK (MOC-HDPE) 
 

1 

 
No. 

TERTIARYTREATMENTSYSTEM 

 

 
14. 

FILTERFEEDPUMP  

 
1 

 

 
No. 

Centrifugal,Horizontal,MonoblocType 

Make:Asapproved 

15. DUALMEDIAFILTER 1 No. 
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Filtrationisachievedin2stagesduetopresenceof2different 

  

bedsoffilteringmedia.Sincebothmedia(i.e.sand  and 

anthracite)areemployed,thedirtholdingcapacityofthesefilters 

istwicethat ofpressuresandfilters. 

Make:Asapproved 

 

 

 

16. 

ACTIVATEDCARBONFILTER  

 

 

1 

 

 

 

No. 

Containsactivatedcarbonastheprinciplemediawhichishighly 

porousin nature.Thus,hasabilityto absorband reducefree 

chlorine,colloidalorganicmatterandodor. 

MakeAsapproved 

SLUDGEHANDLINGSYSTEM 

 

 

17. 

AIRGRID  

 

1 

 

 

Set 

Tohomogenizethesludgeandincreasethedissolvedoxygenin 

ittoavoidsepticdegradationinsideSHT.Header&lateralstype, 

withoutdiffusers. 

 
 

18. 

FILTERPRESSUNIT  
 

1 

 
 

Set Fordewateringoftreatedsludge,makingsludgehandlingeasy 

 

 
19. 

FILTERPRESSFEEDPUMP  

 
1W 

 

 
No. 

Screwpumpstofeed treatedsludgeintothecentrifuge 

Make:Asapproved 

 

 
20. 

DEWATERINGPLOYDOSINGPUMP  
 

1W 

 
 

No. 

ForPolydosing,electronicmeteringtype 

Make:E-dose/Equivalent 

 
 

21. 

DEWATERINGPOLYDOSTINGTANK  
 

1 

 
 

No. ForPolyelectrolytesolutionpenetration 

INTERCONNECTINGPIPINGNETWORK 

 

22. 
 

InterconnectingpipingforAirblowerline 
 

1 
 

Lot. 

 

23. 

 

InterconnectingvalvesforAirblowerline 

 

1 

 

Lot. 
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24. 

 

InterconnectingpipingforEffluentline 

 

1 

 

Lot 

 

25. 
 

InterconnectingvalvesforEffluent line 
 

1 
 

Lot. 

 

26. 
 

Puddle Pipes&Flanges 
 

1 
 

Lot. 

ELECTRICALS&INSTRUMENTATION 

 
27. 

 
Cable,CableTray,CableTie,EarthingStrip,GlandsLockNuts 

 
1 

 
Lot. 

etc. 

 
 

28. 

AIRFLOWMETER  
2 

 
Nos. 

ManualRotaMeterType 

 

29. 
 

PressureIndicator 
 

1 
 

Lot. 

 

30. 
 

LEVELSWITCH 
 

2 
 

Nos. 

 
 

31. 

CONTROLPANEL  
 

1 

 
 

No. Manuallyoperatedpanel equippedwith07Nos.DOL Feeders 

 

 

 

 

 

 

 

 

B] LISTOFCIVILUNITS 

 

SL.NO. ITEM QTY SIZE MOC 

1. Bar Screen 1 0.5 mx1mx0.5mSWD RCC 

2. Oil &GreaseTrap 1 0.5 mx1.5mx1.2mSWD RCC 

3. EqualizationTank 1 1.0 mx1.5mx2.5mSWD RCC 

4. SludgeHoldingTank 1 1.0 mx1.0mx1.5mSWD RCC 

5. Foundationsforallthe --- Suitable RCC 
units 

E] LISTOFCONTAINERUNIS 
 

SL.NO. ITEM QT SIZE MOC 
Y 

1. MBBR+TubeSettler 2+1 Suitable MSFR 

P 

2. CCTCUMFFT 1 500 LtrsTank  
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Alldimensionsaretentativeandareliableforchangedependingondetailedengineeringandprevailingsit

econditions. 

 

Wewill providethenecessaryGAdrawings. 

 

 

TECHNICALSPECIFICATION 
 

A. MECHANICALITEMS 

 

 
Sl No 

 
DESCRIPTION 

 
SPECIFICATIONS 

 
MOC 

1 Bar Screen 0.48X0.5M MESP 

2 AirGridforEqualizationTank Suitable UPVC 
withlateralpipewithoutdiffuser 

3 EffluentTransferpumpfrom 0.5m
3
/hr@12mwchead CIcasing,CI 

EqualizationTanktoMBBR centrifugal impeller 

4 AirBlowerforEqualization 10m
3
/hr.@4.0mwc CITwin Lobe 

Tank,Sludge HoldingTank& type 

MBBRs  

5 MBBRmedia suitable PVC 

6 Airdistributiongrids(SHT) Suitableheader &laterals UPVC 
type 

7 AirdiffusersforMBBR Fine Bubble ,Sticktype Membrane: 

EPDMPipe: PVC 

8 TubeSettlerMedia Suitable PVC 

9 HypoDosingTankforChlorine 100litres HDPE 
contactTank 

10 HypoDosingPumpforChlorine 0-4LPH PP 
contactTank 

11 DMF 500mmDIAx1200mm MSEP 
HOS 

12 ACF 500mmDIAx1200mm MSEP 
HOS 

13 FilterFeedPump 0.5m
3
/hr@30mwc CIcasing,CI 

impeller 

14 FilterPress 12”X12”-10 plates CI/PP 

15 FilterPress FeedPumps 1.0m
3
/hr. 40MWC CIwithSS 

Screwpumps 

16 InterconnectingpipingforAir To Suit MSEP 
blowerline 

17 Interconnectingvalvesforair To Suit CI 
blowerline 

18 Interconnectingpipingfor To Suit UPVC 
Effluent line 

19 Interconnectingvalvesfor To Suit UPVC 
Effluent Line 

20 Puddlepipe To Suit MSEP 
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B. ELECTRICALANDINSTRUMENTATION 

 
Sl No DESCRIPTION SPECIFICATIONS 

1 Cable,Cabletray,Cabletie, earthingstrip, Allindustrialgradeelectrical 

glands, locknutsetc. items 

2 Airflowmeter RotameterType 

3 PressureIndicator GaugeType 

4 LevelSwitch Forboth High &LowLevel 

sensing 

5 ControlPanel 7Nos feeders 

 
C. ELECTRICALLOAD(APPROXIMATE) 

Sl No Drive ConnectedLoad(KW) OperatingLoad(KW) 

1 EffluentFeedPumps 2x0.37=0.74 1x 0.37=0.37 

2 AirBlowers 2x 2.2 = 4.4 1x2.2 = 2.2 

3 TTPFeed Pump Motor 1x 0.75=0.75 1x 0.75=0.75 

4 FilterPress FeedPump 1x 0.75=0.75 1x 0.75=0.75 
Motor 

5 FilterPressHydraulic 1 x0.37=0.37 1x 0.37=0.37 
Motor 

6 Total 7.01 4.44 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

288 



 

TECHNICALSPECIFICATIONSFORSOLARWATERHEATER 

 
 

Allmaterial shouldbeasper 
thestandardfeatures&specifications.SolarWaterHeatingSystemshouldhavefollowingspecifications:- 

 

1. Design: -  

 
a. Capacity :200LPDx2Nos.and300LPDx2Nos. 

 
b.OutputTemp. :55degC 

 
c.CollectorType :Flat Plate 

 
d.No.ofCollectors : 2 Nos. x3 /3Nos.X 3 

 
e. SystemType :Non-Pressurized/Indirectpressurized 

 
f.Application :Washing 

 
g.Circulation :Thermosyphon 

 
h.ElectricBackUp :2kw/3KW 

 

 

TankSpecifications: - 
 

a. Inner Tank 
 

b. Insulation 
 

c. OuterCladding 

:SS 304 
 

:CFCfreePUF(32-42Kg/cum) 
 

: GIPre Coatedd.EndCaps:Al PowderCoated 
 

 
 

CollectorSpecifications: - 
 

a.Type:Cu-Cu b. Size :2060 x 1055x 100mm(approx.) 

 
c.Absorptivity : > 0.95 

d.Emissivity :<0.2 

e.Transmittivity : > 0.85: 

f.Insulation : CFCfree PUF 

g.Hardware :SS 304 

h.CollectorFrame : ExtrudedAl 

i.BottomInsulation :CFCfreePUF(32-42Kg/cum)(50mm) 

j.SideInsulation :CFCfreePUF(32-42Kg/cum)(50mm) 

  
289 



290  

k. AbsorberPlate 
 

l. Riser 
 

m. InletHeader 
 

n. Certification 

: Copper 

 

:Cu-12.5mmx 0.55mm 

 

: Cu-25.4mm 
 

: BIS-IS12933 
 

 

 
4. piping‟s:-   

 
a. Type :GI“B” Class 

 
b.Insulation :CFCfreePUF(32-42Kg/cum)/RockWool(48Kg/cumx50mm) 

 
c. Cladding :Al (28gauge) 

 
Listofapprovedmakes 

 

 
SolarWaterHeatingSys. :TATABP/RACOLD/NUETECH 

 
GIPipes 

 
:Jindal/TATA/SuryaPrakash 

 
OtherAssociatedMaterials :AsperManufacturerStandard 
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TECHNICAL SPECIFICATION FOR SITE DEVELOPMENT WITH INTERNAL 

ROAD,PATHWAY,SURFACEDRAINS,LANDSCAPING&HORTICULTURE,BOUNDARYWA

LL,SECURITY HUT 

 

 

1.0 SITE/TERRACE DEVELOPMENT 
 

The Site/Terrace development will involve earthwork in excavation and filling in all types 

ofsoil, including watering, and rolling with 8 to 10 tons smooth wheel rollers as well 

asconstruction of brick masonry in Cement mortar 1:4 / RCC (M-20) / Random 

Rubble/CourseRubble / retaining wall / other types of protective works upto the design 

height from existingground level in hilly slopes, all in conformity with approved design and 

drawings and asdirectedbyEngineer-in-Charge. 

 
2.0 APPRAOCHROADS 

 

The work shall consist of Construction of Bituminous Road pavement including 

protectiveworks&drainageworkinhillyterrain,inconformitywithdetaileddrawingsandspecificat

ion. The work shall include furnishing of all plants, equipments, materials and labor& 

performing all operation in connection with the work as approved by the Engineer-in-charge, 

and in conformity with the specifications for Rural Roads of Ministry of RuralDevelopment 

(MORD) as published by Indian Road Congress Aug 2004 with upto 

dateamendments/corrigendum. 

 

 2.1GeneralRequirements 

 
All materials incorporated and all works performed shall be strictly in conformity with 

thespecification requirements and the Contractor shall be responsible for the quality of the 

workintheentireconstructionwithinthecontract.Heshallhavehisownindependentandadequateset 

up for ensuringthe same. 

 
2.2Quality ControlforRoadWorks 

 
2.2.1    The Contractor shall provide necessary co- operation and assistance in obtaining the 

samplesfor test & carrying out the field test as required by the Engineer - in - Charge from 

time totime. 

 
2.2.2    For the work of embankment, subgrade and pavement, construction of subsequent layer 

ofsame or other material over the finished layer shall be done after obtaining permission 

fromtheEngineer-in - charge. 

 
2.2.3    The Contractor shall carry out modification in the procedure of work, if found necessary, 

asdirected by the Engineer - in - Charge during inspection. Works falling short of quality 

shallberectified bythe Contractor athisown costasdirected. 

 
2.3         EarthworkinHilly Area 

 
2.3.1     All earthwork in excavation, including rock excavation, shall be carried out true to lines, 

grades,side slopes, width, camber, super-elevation and levels as shown on the drawings or as 

directedbytheEngineer, inconformitywiththerequirementsof Clause302 ofMORDSpecifications. 
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2.3.2     Identification of areas for proper disposal of debris and waste materials shall be done 

beforecommencementof work.Safedisposalof materialsshallbedoneasper 

directionandsatisfaction of the Engineer-in-Charge. The Contractor shall arrange necessary 

constructionequipment and adequate labor camps and camp equipments at his own cost. 

Prompt removalofdebrisshallalso beensured bythe Contractorathisown cost. 

 
2.3.3   Hill cutting shallbedonein amanner sothatdeforestation comesto minimum 

soastoreducetheenvironmentalimbalance.ItshallbedoneinconformitywithenvironmentManage

ment Plan after assessment of adverse impact on environment. Necessary 

mitigationmeasuresshallbeensuredbefore start ofhill-cuttingwork. 

 
2.4        Sub-Base 

 
2.4.1   Granular sub-base material comprising natural sand, moorum, gravel, kankar, brick 

metal,crushedstoneorcombinationthereofmeetingtheprescribedgrading&physicalrequirements 

shall be used with the approval of Engineer-in-Charge. The sub-base materialshouldhave 

minimum CBR of20 percent. 

 
2.4.2    The sub-base material should be tested at thedry-density and moisture content expected inthe 

field. Where the proposed sub-base material contains an appreciable number of 

particlescoarser than 20mm, its suitability can be estimated from past experience or by 

conducting theCBRtest onthe fractionofmaterial passing20mm sieve. 

 
2.5        Preparationof Sub-Base 

 

2.5.1    Immediately prior to laying of Sub-base, the sub-grade already finished to proper level 

shallbe removed of all vegetation and other extraneous matter, lightly sprinkled with water, 

ifnecessary, and rolled with 8 to 10 tons smooth wheeled roller, to achieve a minimum CBR 

of5 percent. 

 
2.5.2   The sub-base material of grading as specified shall be spread on the prepared sub-grade. 

Thethickness of the loose layer, shall be regulated so that the maximum thickness of the 

layerafterconsolidation doesnot exceed150 mm. 

 
2.5.3   Immediately thereafter, rolling shall be started with 8 to 10 tons smooth wheeled rollers 

atoptimum moisture content or other approved equipment. Rolling shall commenceat 

theedges & progress towards the centre longitudinally. Each pass of the roller shall 

uniformlyoverlap not less than one third of the track made in the preceding pass. During 

rolling, thegrade and cross fall (camber) shall be checked and any high spots or depressions 

whichbecomeapartment corrected byremovingor addingfresh material. 

 
2.6       WaterBoundMacadam-Base 

 

2.6.1    The water bound macadam base comprises of conventional water-bound-macadam. The 

basematerial consists of clean, crushed coarse aggregates, mechanically interlocked by 

rollingwith8-10-tonroller and boundtogether withscreening,binding material 

wherenecessaryand water laid on a properly prepared sub-grade / sub-base as the case may be 

and finished inaccordance with the requirements of the specifications and in close conformity 

with the lines,grades,cross-section andthicknessasper approveddrawings. 
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2.6.2    The aggregate shall conform to the physical requirements of Los Angeles Abrasion value 
orAggregateImpactValueandflakinessindexasperIS:2386(Part-IV)andIS:2386(Part-I). 

 
2.7        SpreadingCoarseAggregate 

 
2.7.1   The coarse aggregates shall be spread uniformly and evenly upon the prepared subgrade/ sub-

base/ base to proper profile by using templates placed across the road about 6 Metre apart. 

Inno case shall the aggregates be dumped in heaps directly on the surface prepared to 

receivethe aggregates nor shall hauling over uncompacted or partially compacted base be 

permitted.Nosegregationoflargeorfineaggregatesshallbeallowedandthecoarseaggregateassprea

dshall beofuniform gradation withno pocketsoffinematerial. 

 
The surface of aggregates shall be carefully checked with templates and all high or low 

spotsremediedbyremovingoraddingaggregatesasmayberequired.Thesurfaceshallbechecked 

frequently with a straight edge while spreading and rolling so as to ensure a 

finishedsurfaceasperapproved plan. 

 
 2.8      Rolling 

 
 2.8.1   Following the spreading of the coarse aggregates, rolling shall be started with three 

wheeledpower rollers of 8 to 10 tons capacity or vibratory roller to be used shall be approved 

by theEngineer-in-Charge based on trial run. Except on super elevated portions where the 

rollingshallproceedfrominneredgetotheouter,rollingshallbeginfromtheedgeshallbecompacted 

with roller running forward and backward the roller then shall move inwardsparallel to the 

centre line of the road in successive passes uniformly lapping the precedingtracksbyat least 

halfwidth. 

 
2.8.2    Rolling shallbediscontinuedwhentheaggregates arepartially compacted withsufficientvoid 

space in them to permit application of screenings. However, where screenings are not tobe 

applied, compaction shall be continued until the aggregates are thoroughly keyed. 

Duringrolling,slight sprinklingofwater maybe done, ifnecessary. 

 
2.8.3    The rolled surface shall be checked transversely and longitudinally with templates and 

anyirregularities corrected by loosening the surface, adding or removing necessary amount of 

theaggregates and re-rolling until the entire surface conform to desired camber and grade. In 

nocase,useofscreeningsshall bepermitted tomake up thedepressions. 

 
2.9        ApplicationofScreenings 

 

2.9.1    After the coarse aggregate has been rolled, screenings to completely fill the interstices 

shallbeappliedgradually overthesurface.Theseshallnotbedamporwetatthetimeofapplication. 

Dry rolling shall be done while the screenings are being spread so that 

vibrationsoftherollercause themtosettle intothe voidsofthe coarseaggregate. 

 
2.9.2   The screenings shall be applied at a slow and uniform rate so as to ensure filling of all 

thevoids. This shall be accompanied by dry rolling and brooming by mechanical brooms 

orhand-brooms. Theseoperations shall continueuntil no morescreenings can beforced 

intothevoidsofthe coarse aggregates. 
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2.10      SprinklingofWaterandGrouting 

 
2.10.1  After the screenings have been applied, the surface shall be copiously sprinkled with 

water,swept and rolled. Hand-broom shall be used to sweep the wet screenings into voids and 

todistribute them evenly. The sprinkling, sweeping and rolling operation shall be 

continuedwith additional screenings as necessary until the coarse aggregate has been 

thoroughly keyed,well bounded and firmly set in its full depth and a grout has been formed of 

the screenings.Care shall be taken to see that the base of subgrade does not get damaged due 

to addition ofexcessivequantitiesofwater duringconstruction. 

 
2.11      BindingMaterial 

 
2.11.1  After the application of screenings, the binding material where it is required to be used 

shallbeappliedsuccessivelyin twoor more thinlayersata slowand uniform rate. 

 
BindingmaterialtobeusedforwaterBoundMacadamasafillermaterialmeantforpreventing 

raveling,shallcompriseof asuitablematerialapprovedby theEngineer-in-

Chargehavingaplasticityindex(P-1)valueoflessthan6asdeterminedinaccordancewith 

I.S.2720(Part-V). 

 
Thequantityofbindingmaterialwhereitistobeusedshalldependonthetypeofscreenings. 

Generally, the quantity required for 75 mm. compacted thickness of Water 

BoundMacadamwillbe0.06- 0.09cum/10sqm.and 0.08-

0.10cum/10sqm.for100mmcompactedthickness. 

 
Application of binding materials will not be necessary when the screenings used are 
ofcrushabletype such asmoorum or gravel. 

 
2.12      PrimeCoat 

 
2.12.1 The work shall consist of the application of low viscosity liquid bituminous material to 

aporous granular surface preparatory to the superimposition of bituminous treatment of 

mix.Theprimershall beslowsettingBitumenEmulsionGradeSS-I;complyingwithIS-8887. 

 
2.12.2 Thesurfacetobeprimedshallbepreparedinaccordancewithclause501ofMORDspecification. 

Immediately prior to applying the primer the surface shall be carefully 

sweptcleanofdust&looseparticles,carebeingtakennottodisturbtheinterlockedaggregate. 

 
2.12.3  Thebituminousprimershallbesprayeduniformlyoverthedrysurface,usingself-

propelledortowedsprayer,capableofsupplyingprimeratspecifiedratesandtemperaturesoastoprov

ideauniformunbrokenspreadofprimer.TheprimershallbeappliedattherateasspecifiedinTable500

.1ofMORDspecification.Thetemperatureofapplicationofprimerneed only be high enough to 

permit to be effectively spread through the jets of the spray-

barstocoverthegranularleasesurfaceuniformly 

inthedesiredquantity.Forabituminousemulsionprimer,therangeofsprayingtemperatureshallbe2

0Cto60C&forcutback 

50Cto 80Cifmediumcuringgradeisused. 

 
2.13      Tack-Coat 

 
2.13.1  Over the primed surface, a tack-coat should be applied in accordance with clause 503 

ofMORDspecification. 



295  

2.13.2   This work shall consist of application of a single coat of low viscosity liquid 

bituminousmaterial on prepared granular surface treated with primer cleaned with hydraulic 

broom. Thesurfaceshould clean andfree ofdust, dirtandextraneousmaterial. 

 
2.13.3  Thebinderusedfortack-coatshallberapidsettingBitumenEmulsionGradeRS-I,complying with 

ES:8887 and shall be sprayed on the base at the rate specified in Table 

500.2ofMORDspecification.Thenormalrangeofsprayingtemperatureforabituminousemulsion 

shall be 20C to 60C and for a cut back 50C to 80C if medium curing grade isused. Work 

should be planned, so that no more than the necessary tack-coat for the day‟soperation is 

placed on the surface. The tack-coat shall be left to cure until all the volatileshave 

evaporated before any subsequent construction is started. No plant or vehicle shall 

beallowedon tack-coat. 

 
2.13.4   For control of the quality of materials supplied and the works carried out, the 

relevantprovisionofClause111MORDspecificationisapplicable. 

 
2.14        PremixCarpet 

 
2.14.1     Open graded premix carpet using Bituminous binder shall be penetration grade bitumen 

ofgradeS-90andsatisfyingtherequirementsofIS-73.Theworkshallconsistofthepreparation, 

laying and compaction of a pre-mix surfacing material of 20 mm thicknesscomposedof 

small-sized aggregatepremixedwithabituminous binderonapreviouslyprepared base, in 

accordance with the requirement of the MORD specification 508, to serveasa 

wearingcourse. 

 
2.14.2     The aggregate shall conform to clause 504.22 of MORD specification, except that the 

waterabsorptionshallbelimitedtoamaximumof1percent.Thematerialsshallbeproportionedinac

cordance withTable500.13 ofMORDspecification. 

 
2.14.3     Hot mix plant of appropriate capacity and type shall be used for the preparation of the 

mix.Thehotmixplantshallhaveseparatedryerarrangementfortheaggregate.Thetemperatureof 

the binder at the time of mixing shall be in the range of 150C to 163C and that of 

theaggregateintherangeof155Cto163Cprovidedthatthedifferenceintemperaturebetween the 

binder and aggregate at no time exceeds 14C. Mixing shall be thorough toensure that a 

homogeneous mixture is obtained in which all particles of the aggregate 

arecoateduniformlyandthedischargetemperatureofmixshallbebetween130Cto160C.The 

mix shall be immediately transported from the mixer to the point of use in suitablevehicles 

or hand barrow. For further guidance refer Appendix 8.5 of 

IRC:SP:20:2002:RuralRoadManual. 

 
2.14.4     The pre-mixed material shall be spread by suitable means to the desired thickness, grades 

andcross-fall(camber)makingdueallowanceforanyextraquantityrequiredtofill-

updepressions,ifany.Thecross-fallshouldbecheckedbymeansofcamberboardsandirregularities 

levelled out. Excessive use of blades of rakes should be avoided. As soon assufficient length 

of bituminous material has been laid, rolling shall commence with 80 to 100kN static 

weight roller, or other approved equipment. Rolling shall begin at the edge andprogress 

towards the centre longitudinally, except that on super elevated and unidirectionalcambered 

portions, it shall progress from the lower to upper edge parallel to the centre line 

ofthepavement. 



296  

2.14.5       When the roller has passed over the whole area once, any high spots or depressions, 

whichbecome apparent, shall be corrected by removing or adding premixed materials. 

Rolling shallthen be continued until the entire surface has been rolled and all the roller 

marks eliminated.In each pass of the roller, the preceding track shall be overlapped 

uniformly by at least 1/3width. The roller wheels shall be kept damp to prevent the 

premix from adhering to thewheels. In no case shall fuel/lubricating oil be used for this 

purpose. Excess use of water forthispurpose shallalso beavoided. 

 
2.14.6         Rollers shall not stand on newly laid material. Rolling operations shall be completed in 

everyrespect before the temperature of the mix falls below 100C. Joints along and 

transverse tothe surfacing laid and compacted earlier shall be cut vertically to their full 

depth so as toexpose fresh surface which shall be painted with thin coat of appropriate 

binder before thenewmixisplacedagainstit. 

 
 2.15           SealCoat 

 
2.15.1         The seal coat shall be premixed seal coat Type-B as per MORD clause 510 of 

TechnicalSpecification, comprising of a thin application of a fine aggregate premixed 

with bituminousbinder. 

 
2.15.2         The aggregate shall be sand or grit and shall consist of clean, hard, durable, uncoated 

dryparticles and shall be free from dust, soft or flaky/elongated material, organic matter 

or otherdeleterious substances. The aggregate shall pass 2.36 mm sieve and be retained 

on 180-micronsieve.The quantityusedfor premixingshallbe0.06cu.m per10 sq.marea. 

 
2.15.3         The seal coat shall be applied immediately after laying the bituminous course which 

isrequired to be sealed. Before application of seal coat materials, the surface shall be 

cleanedfreeofanydust or other extraneousmatter. 

 
2.15.4       AmixerofappropriatecapacityandtypeapprovedbytheEngineershallbeusedforpreparation of 

the mixed material. The plant shall have separate dryer arrangements forheating 

aggregate. The binder shall be heated in boilers of suitable design, approved by 

theEngineertothetemperatureappropriatetothegradeofbitumenorasdirectedby theEngineer. 

The aggregates shall be dry and suitably heated to a temperature between 150C to165C 

or as directed by the Engineer before these components are placed in the mixer.Mixing of 

binder with aggregates to the specified proportions shall be continued until thelatter are 

thoroughly coated with the former. The mix shall be immediately transported fromthe 

mixing plant to the point of use and spread uniformly on the bituminous surface to 

besealed. As soon as a sufficient length has been covered with the premixed material, 

thesurface shall be rolled with an 80 to 100 kN static weight roller. Rolling shall be 

continueduntil the premixed material completely seals the voids in the bituminous course 

and a smoothuniformsurface isobtained. 

 
2.15.5         In the case of Type B seal coat, traffic may be allowed soon after final rolling when 

thepremixedmaterial hascooleddown tothesurroundingtemperature. 

 
2.15.6         For Surface Finish and Quality Control of work, the surface finish of construction 

shallconform to the requirements of clause 1802 of MORD specification and for control 

on thequality of materials supplied and the works carried out, the relevant provisions of 

Section1800shallapply. 
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3.0         PROTECTIVEWORKS(RetainingWalls/BreastWalls) 
 

Retaining/Breastwallsforstabilityofvalleysideandhillsideslopesshallbeprovidedaspersiterequir

ementandaftertheapprovalofEngineer-in-Charge,basedonapproveddrawings&specification. 

 
3.1        Earthwork 

 

3.1.1  The earthwork for foundation shall conform to the requirements of Clause 305 of 

MORDSpecifications. The depth of foundation shall be as shown on the drawing or as 

directed bytheEngineer-in-Charge.Thefoundationbedshallhave3:1(H:V)slopetowardshillside. 

 
3.1.2    For demarcation of foundation bed of retaining walls, the top width of wall section shall 

belaid out with the help of bamboos and strings. The strings shall be hung from 

bamboosaccording to the designed front and backslopes. In case of breast-walls, the outer 

edge of thewall, at road level, shall be the same as the hill side edge of roadway. In case of 

stable rocks,the foundation bed of retaining walls shall be stepped up with 150 mm depth in 

hard rock and600 mmin soft rock. 

 
3.2       Materials 

 

3.2.1All materials used in stone masonry shall conform to the requirements of Clause 702 
ofMORDSpecifications. 

 
 3.3       Masonrywork 

 
3.3.1   The masonry of retaining / breast walls shall be of random rubble dry masonry conforming 

toClause 704.6of MORD Specifications orrandomrubbledry masonry with1:6 cementmasonry 

bands or with a course of cement concrete 1:4:8 throughout the section both inlength-wise 

and breadth-wise direction of the wall or as shown on the drawings or as orderedby the 

Engineer-in-Charge. The bands shall be 0.6m wide with clear space of 3m betweenthem,both 

horizontallyand vertically. 

 
3.3.2    The depth of foundation shall be as shown on the drawing or as directed by the Engineer-in-

Charge and shall be safe from scour, frost and surface water. The foundation pit in front 

ofwall shall be filled upto original ground level and well compacted. In case of retaining 

wall,thetopcourseshallbehorizontalandincaseofbreastwall,itshall beslopingdown2:1(H: 

towards valley side. The masonry work shall start only after prepared foundation has 

beenapprovedbytheEngineer-in-Charge.Thetoplevelofretainingwallshallmatchtheadjoining 

shoulder edge with camber / super elevation and shall not be an obstruction 

towaterflowingtowardsit. 

 
3.4        BondStones 

 
 3.4.1 ThebondstonesshallconformtotherequirementsofClause704.5.4ofMORDSpecifications. The 

bond stones shall be provided in dry stone masonry. The spacing of thebondstonesshall be 

1m horizontallyand 0.5 mvertically. 
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3.5         BackFill 

 
3.5.1    The back fill behind retaining wall / breast wall shall be done only after the masonry work 

ofwallhasbeenapprovedbytheEngineer-in-

Charge.ThebackfillshallconformtherequirementofClause301.5.6 ofMORDSpecifications. 

 
3.5.2   The surface shall be filled with impervious material to prevent seepage of water behind 

theretaining wall. Back filling shall not be started until retaining wall has attained a 

suitableheightto the satisfactionofthe Engineer-in-Charge. 

 
4.0        DRAINAGE 

 

Appropriate system of drainage shall be provided depending upon site requirement. 

Initialstudiesshallbedoneregardingidentificationofanysedimenttrapsanditseffectondrainage. 

Adverse effect of nearby streams, lakes and ponds shall also be studied at designstage 

keeping in view that existing drainage facilities are not disturbed. Need for provision ofcatch 

water drain shall also be studied. Adequate drainage shall then be designed based 

onavailablehydrological data. 

 
4.1        Hillside Drain 

 
4.1.1     Hill side Drain shall be of the shape as specified in the drawings and preferably of Kerb 

andChannel type (K. C. Drain) with normal flow and of trapezoidal shape in case of heavy 

flowofwater. 

 
4.1.2    The work shall consist of constructing hill side drain in accordance with the requirements 

ofthese Specifications and true to lines, grades, dimensions and other particulars shown on 

thedrawings or as directed by theEngineer-in-Charge. Scheduleof work shall beso 

arrangedthat the drain is completed in proper sequence with road works, to ensure that no 

excavationof completed works is necessary subsequently or any damage is caused to these 

works due tolackofdrainage. 

 
4.1.3    The depth of the Kerb and Channel drain shall be uniformly increased from 100 mm at startto 

200 mm at the outfall near cross drainage structure Lining of the K. C. drain shall be 

solocated that thickness of lining towards hillside shall be outside the formation width. It 

shallbea part ofshouldertowardsroad side. 

 
4.1.4    The trapezoidal drain shall be designed as per anticipated volume of the discharge and 

shallalso have guide posts of R.C.C. or stone masonry along the edge for safety of the 

traffic.Properoutfall designshallbe ensuredfor efficient drainage. 

 
 4.2      Materials 

 

All materials for construction of hillside drain shall conform to relevant provisions of 

thesespecificationsnoted below: 
(1) Stone Clause702.4 ofMORD 

(2) Cement Clause702.2ofMORD 

(3) Sand Clause602.5 ofMORD 

(4) Water Clause802.5 ofMORD 
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 4.3           Constructionwork 

 
4.3.1        The excavation in rock for hillside drain shall preferably be done along with hill side 

cuttingfor the sake of ease of construction. Earthwork in excavation for hill side drains shall 

be trueto the specified lines, grades, levels and dimensions and in accordance with the 

requirementsof Clauses 302 and 304 of MORD Specifications. The excavated materials 

shall be removedfrom the area adjoining the drain and if found suitable, utilized in sub-

grade construction. Allunsuitablematerial shallbe disposedofasdirectedbytheEngineer-in-

Charge. 

 
    4.3.2         The excavated bed and sides of the drain shall be dressed to bring these in close 

conformitywiththe specified dimensions, levelsand slopes. 

 
4.3.3         Where the sub-grade is erodible or when directed by the Engineer-in-Charge, the drain 

shallbe lined with random masonry coursed with 1:5 cement sand mortar conforming to 

therequirements of Clause 704.6 of MORD Specifications or as directed by the Engineer-in-

Charge. Where lining of concrete is specified the concrete shall be of M15 grade 

(1:3:6nominalmix) andofthickness150 mm orasdirectedbythe Engineer-in-Charge. 

 
4.3.4         Where the drain is constructed in unerodable rocky strata the excavated surfaces shall 

bedressedasspecifiedwithM20 gradeconcrete (1:2:4nominalmix). 

 
 4.4           CatchWater/Intercepting Drain 

 
4.4.1         Catch water / Intercepting Drain shall be provided on hill slopes to intercept water 

flowingfrom upper reaches to prevent it from entering slide/unstable areas. These drains 

shall beprovided over stable slopes, outside periphery of slide, and unstable areas, as per 

drawings ofthe Contract. Surface-cum-trench drains may also be provided at critical 

locations wheresubsurfacewaterneedstobe intercepted. 

 
4.4.2       These drains shall generally be of trapezoidal shape. The lining shall be of R.R. dry 

stonemasonry asperdesign/drawing tothesatisfaction of theEngineer-in-

Charge.Wherethestrata are previous the masonry shall be in cement sand mortar, preferably 

1:6 or at leastpointed with 1:6 cement sand mortar. The catch-water drains shall be located 

close to theperipheryofthe areato beprotectedandshall be locatedinstableareas. 

 
4.5             Materials: 

 
Allmaterialsforconstructionofcatchwater/interceptingdrainshallconformtorelevantprovisi
onsofthese Specificationsnoted below: 

 
(i) Stone Clause702.4 ofMORD 

(ii) Cement Clause602.2ofMORD 

(iii) Sand Clause602.5 ofMORD 

(iv) Water Clause802.5 ofMORD 

 
 

4.6          Construction 

 
The earthwork in excavation for catch water /intercepting drain shall be true to the 
specifiedlines, 
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grades,levelsanddimensionsandinconformitytotherequirementsofClause302and 
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304 of these Specifications. The excavated material shall be removed from the area 

adjoiningthedrainandiffoundsuitable,utilizedinsub-

gradeconstructionorfillingwork.Allunsuitablematerial shallbe 

disposedofasdirectedbytheEngineer-in-Charge. 

 
4.6.1       The excavated bed and sides of the drain shall be dressed to bring these to close 

conformitywith the specified dimension, levels, and slopes. The lining of the drain shall be 

cured for 7days. 

 
 

5.0            PATHWAYS &MULTILEVELLEDHARDSTANDINGS 
 

5.1          The pathways & Multileveled Hard standings consist of colored chequered cement 

concretetiles of designed specification& thickness laid in conformity with the detailed 

drawing andspecification over Jhama bricks laid flat, over compacted earth and compacted 

sand fillingwill be used as sub base material. Plain Cement Concrete (1:3:6) base shall be 

laid over subbase of flat brick soling, over which the chequered PCC colored tiles shall be 

laid in 

cementmortar1:4oftherequiredthicknessasindicatedinthedrawingasalternativespecificationfor

pathways. 

 
6.0SURFACEDRAIN 

 

6.1           PathwaySurfaceDrain 

 
6.1.1     The surface drain consists of Brick masonry in Cement mortar 1:4 laid over Plain 

CementConcrete (1:3:6) which is laid over flat brick soling and finished with cement plaster 

incement mortar (1:4) with neat cement finish, all in conformity with the detailed drawing 

andspecification. 

 
6.2         BuildingSideSurfaceDrain 

 
6.2.1       The Surface drain consists of Brick masonry wall of 125/250 mm thick laid in cement 

mortar1:4 laid over PCC (1:3:6) foundation base flat brick soling finished with 20mm thick 

cementplasterwithneat Cementfinish allinconformitywith approveddesign &drawing. 

 
6.3          Stormwater drain 

 
6.3.1       The storm water drain consists of Brick masonry wall of 250mm thick laid in cement 

mortar1:4 over PCC (1:3:6) foundation base over flat brick soling, side surface finished with 

20mmthick cement finish of variable depth and width all in conformity with approved 

design,drawings&specification. 

 
6.3.2       CoveredSurfacedrainforRoadcrossing 

 
6.3.2.1    Brick masonry of 375 mm thick laid over PCC (1:3:6) foundation bed over float brick 

solingand inside surface finished with 20mm thick cement plaster in Cement mortar (1:4) 

alongwithRCC(M-20)coverslabof 150mmthickallinconformity 

withapproveddesign,drawing&specification. 
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7.0   LANDSCAPINGWITHHORTICULTURE 
 

7.1          The surrounding of the land area of the proposed different structural units, conclaves, 

relatedto the functioning as well as the periphery Road have been systematically developed 

with thedevelopment of road network, pathways, hard standing and plantation of different 

species offlowering plants, fruit bearing trees, shrubs, brushes climbers, hedges and lawns 

etc. Thedetailsofplantationhavebeenadequatelyindicatedin thelandscape drawing. 

 
 

8.0          BOUNDARYWALL 

 
8.1          Boundary wall consists of RCC Columns and beams as frame work of M-20 grade fitted 

with40mm x 40mm 6m Angle Iron with rows of barbed wire and chain link fencing or any 

otherapproved type of fencing on top of brick boundary wall. The wall panels are made of 

125mmthick brick work in cement mortar 1:4 finished with 20mm thick plastering in cement 

mortar1:4,on bothsidesandin conformitywith detaileddrawingsand specification. 

 
 

9.0 STEEL GATES 

 

The steel gates are made of 25mm MS square bars and 40mm (O.D.) M.S. Pipe or 

anyotherapprovedMSSectionastheframeworkwith1mmthickM.S.sheetinconformitywithdetail

ed drawingsand specifications. 

 
 

10.0 SECURITYHUT 

 
10.1.Security Hut is a R.C.C (M-20) frame small building structure constructed in close 

proximityofsteel gate,allinconformitywith detaileddrawings&specification. 
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SPECIALCONDITIONSANDTECHNICALSPECIFICATIONSFORCENTRALISEDME

DICALGAS PIPELINESYSTEMSPECIALCONDITIONS 

1.0        SystemDescription 

 
1.1        The Central Medical Gas Pipe Line System, should comply with the Medical Gas 

outletdispositionfor the fortheconstructionof 300 beddedHospital. 

1.2         Thesystemshall havetheprovisionoffollowing: 

1.2.1      OxygenManifold 

1.2.2FullyAutomaticOxygenControl Panel 

1.2.3NitrousOxideManifold 

1.2.4FullyAutomaticNitrousOxideControl Panel 

1.2.5VacuumSystem 

1.2.6CompressedAirSystem 

1.2.7MCCPanel(forcompressor andvacuumpumps) 

1.2.8BPCFlowMeterwithHumidifier 

1.2.9WardVacuumunits 

1.2.10TheatreVacuumunits 

1.2.11Distributionpiping 

1.2.12OptionalGasOutlet 

1.2.13DoubleLockGasOutlet 

1.2.14AlarmSystem 

1.2.15ValveBoxAssembly 

 

2.0        Services outside the Scope of Centralized Medical Gas Pipe Line System, but included in 

thescopeof CivilandElectricalworks forLump-SumTender/Contract. 

2.1        CivilandElectrical Works associatedwiththe constructionofPlant roomfor 

VacuumPumpsAirCompressor,Cylindermanifoldroom,minorcivilworkslikeequipmentfoundations, 

cabletrench,providing&layinghumepipeunderpavements,makingholes,throughwalls/floor 

repairthereof,etc. 

2.2        Wiring & electrical connection to alarm, pendants etc. through conduits, power supply 

bothsingle&3 phaseetc. 
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TECHNICALSPECIFICATIONS 

1.0  OxygenManifold: 

 1.1  Top frame comprising of high pressure copper pipe of size 5/8” I.D X 7/8” OD with high 

pressurebrass fittings made of high tensile brass, NRV and high-pressure copper tailpipes made of 

highpressure copper pipe of size 3/16-inch ID X 3/8-inch OD. The manifold will be hydraulically 

testedto 3500psig. 

 1.2 The manifold will be so designed that it shall suit easy cylinder changing and positioning. 

Thesystemwillhave non-returnvalve for easychangingof cylinderswithoutclosingthebank. 

 1.3  The cylinder will be placed with the help of cylinder brackets and fixing chains which will be 

zincplated. 

 

2.0  FullyAutomaticOxygenControlPanel(Imported). 

 
 2.1  Fully automatic oxygen control panel will be designed for continuous supply and smooth 

automaticchangeover fromthe leftand rightbanks ofcylinders. 

 2.2  The control cabinet will have state-of-art advanced electronic system technology. The 

automaticcontrol cabinet will be designed for continuous supply and smooth automatic bank 

switchover. Thecabinet will contain the line pressure regulators, the line pressure gauge, indicators, 

a set of by-passvalves for manual operation in case of malfunctioning and an electronic 

controlboard. There willbe an alarm panel with pilot lamps indicating the “in use” and “empty” 

banks and mutable bell forlocal alarm. 

 
2.3   TechnicalData 

 

 
a) PipingSystem  : Allmaterialshouldbeoxygencompatible 

b) Linepressuregauge : 4”diameter 

c) ControlUnit : Electronic(micro-processor) 

d) Input power supply : 220V,50Hz 

The control panel will be made to provide heavy duty and have minimum flow Capacity 

ofapprox.2100 LPM at 4 bar pressure. 

TheControlPanel willcomplytheregulationsofEN737/NFPA-99Standard. 

 
       3.0          NitrousOxideManifold: 

 3.1   Top frame comprising of high pressure copper pipe of size 5/8” ID X 7/8” OD with high 

pressurebrass fittings made of high tensile brass, NRV and high-pressure copper tailpipes made of 

highpressure copper pipe of size 3/16-inch ID X 3/8-inch OD. The manifold will be hydraulically 

testedto 3500psig. 

3.2 The manifold will be so designed that it shall suit easy cylinder changing and positioning. 

Thesystemwill have non-returnvalves foreasychangingof cylinderswithoutclosingthe bank. 

3.3 The cylinder will be placed with the help of cylinder brackets and fixing chains which will be 

zincplated. 

 
4.0   FullyAutomaticNitrousOxideControlPanel(Imported): 

  4.1 The control cabinet will have state-of-art advanced electronic system technology. The 

automaticcontrol cabinet will be designed for continuous supply and smooth automatic bank 

switchover. Thecabinet will contain the line pressure regulators, the line pressure gauge, indicators, 

a set of by-passvalvesformanual 

operationincaseofmalfunctioningandanelectroniccontrolboard.There 
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willbeanalarmpanelwithpilotlampsindicatingthe“inuse”and“empty”banksandmutablebellforlocalala

rm. 

 
4.2Technical Data 

a) PipingSystem  : Allmaterialshouldbeoxygencompatible 

b) Linepressuregauge : 4”diameter 

c) ControlUnit : Electronic(micro-processor) 

d) Input power supply : 220V,50Hz 

The control panel will be made to provide heavy duty and have minimum flow Capacity 

ofapprox. 900 LPM at 4 barpressure. 

TheControlPanel willcomplytheregulationsofEN737/NFPA-99Standard. 

 
5.0    Vacuum System: 

5.1   

Todesign,fabricate,test&installmedicalvacuumsystemcomprisingofTriplexSystemofIngersollmake

Model15VvacuumPumpseachhaving10HPMotor,common4000litresReceiver Tank, Filter, NRV, 

Isolation Valves, Auto Switch Gear to set minimum & maximumoperating vacuum 

andsurfacemountedcopperpipelinedistribution system by 

silverbrazing,paintingasperstandardcolorcodes,terminatingtorequirednosofdoublelocktypenon-

interchangeableoutletpoints. 

5.2     SpecificationofPumps: 

a) Type : Reciprocating,Aircooled 

b) Make : Ingersoll-RandIndiaLtd. 

c) Model : 15V 

d) No.ofStage : Single 

e) No.ofCylinders : 3 

f) Typeof Drive : V Belt 

g) TypeofMotors : TEFC 

h) MotorHP : 10 

i) PistonDisplacement : 4235 LPM 

j) Maximumvacuum : 742 mmHg 

The vacuum Pump System will have 3 identical pumps (one or two will run at 

timeaccording to demand of the College/Hospital when the other remains as stand by) with 

online starter and pump protection filters. Each Vacuum pump will be complete with 

baseplate, Belt Guard, V-Belts, Motor and Starter. The system will be of Automatic Start 

andStopsType. 

The Pumps will be connected to a common vertical receiver of 4000 litres capacity. 

Thereceiver willhave a drainvalve atthebottom. 

Optional: The vacuum system should be equipped with Bacterial Filter which should 

beprovided for complete bacteria removal down to 0.0001% penetration when tested to 

BS3928 Standard. 

 

 

 
6.0      CompressedAirSystem 

6.1     The compressed air system will have 3 nos. of identical air compressor (Model TFT 150B-9 

ofAnest Iwata Motherson Ltd.)withfollowingmainfeatures: 

100%oilfreeair, 

Continuous&heavy-dutyapplication 

Suitablefor continuoususeat high temperatureup to300
0
C 
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d)Verylowvibrationresultinginlownoiselevel. 

 6.2   SpecificationsofeachAirCompressor: 

a) Make : AnestAwata 

b) Model : TFT150B-9 

c) Typeof Compressor : AirCooledOilFreeReciprocatingCompressor 

d) PistonDisplacement : 57.18CFM 

e) WorkingPressure : 8.5Kg/cm
2
 

f) No.ofCylinders : Three 

g) No.ofStages : Two 

h) Motor : 15HP 

i) AirReceiver : 1500litres(2 nos.) 

j) Typeofdrive : V-belt 

6.3     BreathingAirFiltrationSystem: 

6.3.1Thefiltersshouldhavemaximumcontaminantremoval efficiencywithmaximumpressuredrop.The 

filtration system should conform to breathing air filtration as per ISO 8573 Ch-I Standard.Total 3-

stages of filtersshould beusedasmentionedbelow: 

Stage1 : Oil aerosol contents removal up to 0.5 

mg/cumStage2 : Oil aerosolcontentsremoval upto0.01mg/cum 

Stage3  : Oil content removal up to 0.003 mg/cum along with removal of oil 

vaporand hydrocarbonodoras per ISO8573 Ch-IStandard. 

7.0      DistributionPiping: 

7.1      Scope: 

7.1.1  Thescopeofworkshallcoveralldistributionpipingandterminal 

unitsforoxygen,nitrousoxide,vacuumand compressed air. 

7.2     Materials: 

7.2.1  Solid drawn, seamless, deoxidized, non-arsenical, half hard, tempered and degreased copper 

pipeconforming to BS: 6017-1981, Table 2 (Cu-DHP) and manufactured as per BS: 2871-1971, 

Part I,Table X (or as per EN 1057). All copper pipes should be degreased & delivered capped at 

bothends.Thepipesshouldbeaccompaniedwithmanufacturer‟stestcertificateforthephysicalproperties 

& chemical composition. Copper pipe should also have third party inspection 

certificatefromLloyds‟RegisterServices. 

7.2.2  Copper Fittings shall be made of copper and suitable for a steam working pressure of 17 bar 

andespecially made for brazed socket type connections. All copper fittings will be imported 

andconformto BS 864. 

7.2.3   The Isolation Valves will be Non-Lubricated Ball Type and suitable for oxygen service. 

Allvalves shall be pneumatically tested for twice the working pressure and factory degreased 

formedical gas service beforesupply. 

      7.3     Installation&Testing: 

7.3.1   Installation of piping shall be carried out with utmost cleanliness. Only pipes, fittings and 

valveswhich have been degreased and fittings brought in polythene sealed bags shall be used at 

site. Pipefixingclampsshallbenon-ferrousornon-

deterioratingplasticsuitableforthediameterofthepipe. 

7.3.2   All pipejointsshallbemadeusingfluxless brazingmethod.Alljointsshall 

bemadeofcoppertocopperandbrazed bysilverbrazingfiltermaterialwithout flux. 

7.3.3   Adequate supports shall be provided while laying pipelines to ensure that the pipes do not 

sag.Suitable sleeves shall be provided wherever pipes cross through walls/slabs. All pipe clamps 

shallbenon-reactive tocopper. 

7.3.4  After erection, the pipes will be flushed with dry nitrogen gas and then pressure tested with 

drynitrogen at a pressure equal to 1.5 times of the working pressure or 150 psig, whichever is 

higherfor aperiodof notless than24 hours. 
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7.3.5   Allthepipingsystemshallbetestedinthepresenceofthesiteengineerorhisauthorizedrepresentative. 

7.3.6   Painting 

Allexposedpipesshouldbepaintedwithtwocoatsofsyntheticenamelpaintandcolorcodificationshou

ld beas per IS: 2379 of1963. 

8.0 The pipe sizes to be used are from among as 

under:8.1 

 

 

 

 

 

8.2 

Outlet 

Double Lock 

Gas(Indigenous) 

8.2.1  Outletsshallbemanufacturedwitha165mmlength,Copperinletpipestubwhichissilverbrazedto the 

outlet body. Body shall be of one-piece brass construction. For positive pressure gas services,the 

outlet shall be equipped with a primary and secondary check valve and the secondary checkvalve 

shall be rated at minimum 200 psi in the event the primary check valve is removed formaintenance. 

 8.2.2 Theoutlet assemblyshouldacceptonlycorrespondinggasspecificadaptors. 

 8.2.3 Alloutletsshallbecleanedanddegreasedformedicalgasservice,factoryassembledandtested. 

 8.2.4 Themedical gasoutletsshouldbeofquickconnectingandwall mountedmodulartype. 

 
9.0 Optional:GasOutlet(ImportedasperNFPA99Standard) 

10.0AlarmSystem(Indigenous): 

 
10.1 The area line pressure alarm is micro-processor based which will monitor the pressures of 

medicalgases like oxygen, nitrous oxide, compressed air and vacuum levels at a specific area of 

piped gassystem in any hospital. The electronic circuitry should be such that if the pressure / 

vacuum in thegas pipeline drops below the present limit, the equipment should give an audio-visual 

alarm. Visualalarm will remain active even after pressing of “Mute” button. But it will come to 

normal conditionwhengas pressure/vacuumreturnto normallevel. 

 
10.2    Theequipment shouldhave 

 
Low voltage operation for 

safetyHigh/Lowindication 

Test 

facilityMute/Silence

facility 

 10.3    Optional:AlarmSystem(Importedasper NFPA99standard) 

 
       11.0    ValveBoxAssembly: 

 11.1    ValveBoxwill bemadeofPowder CoatedMSmaterial. 

 11.2    ValveBoxmaterialwillconsistofthefollowing: 

  11.2.1     Lever operated quarter turn valve (i.e. 90
0 

shut off ball valve should be manufactured by 

ISO9001company-importedand factorydegreased) withbrass bodyand chromeplated brassball. 

11.2.2   Brassfittings(Nut,NipplesandextrudedbrassAdaptor)KETypeSeat 

11.2.3  BrassBlock forpressuregauge 

11.2.4  2”Dialgauges(0-10kg/cm
2
,0-760mmHg) 

        11.2.5   NylonBushforcopper pipesholdingwiththevalvebox 

PipeOD(inmm) Thickness(inmm) 

12 0.7 

15 0.9 

22 0.9 

28 0.9 

42 1.2 

54 1.2 

76.1 1.5 
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11.2.6     Beedingfor boxlead 

11.2.7    Lockablecover withbreakableglasssothatduringnormal operationaccessshallbebykey.But 

duringemergencyoperation access bybreakingthe glass panel. 

        12.0       SpecificationsofMCCPanel (ForCompressor&VacuumPumps) 

  12.1    Incoming-MCCBwithaluminumBusBarandcompletemetering(i.e.Ammeter&Voltmeter)withR-Y-

Bselector switches. 

12.2     R-Y-Bphaseindicatinglamps(LEDtype) 

12.3    IndividualMCCBandAmmeter forAirCompressors. 

12.4     IndividualMCCB forVacuumPumps. 

12.5     Individualstart&stoppush buttonswithON/OFFindicatinglamps. 

12.6     IndividualSingle-phasepreventersforaircompressorsandvacuumpumps 

12.7     Timerswitch-

forchangingAircompressor&Vacuumpumpsfromonetootherinevery6hours,therebyallowingeach 

equipmentrestfor 6 hours. 

12.8      IndividualAutoManualswitches forVacuumPumps 

12.9     Trippingforabnormal operatingconditionslikeover current 

12.10 Specialfeature-Ifrunningcompressortripsbyanycauseoftripsmentioned,theothercompressor should 

start immediately by-passing timer switch. This feature ensures uninterruptedsupplyofcompressed 

air (as a backup system). 

13.0     BPCFlowmeterwithHumidifier 

13.1.1  

Backpressurecompensatedflowmeterwillbeofaccurategasflowmeasurementwithfollowingfeatu

res: 

  13.1.2 It shouldmeet strictprecisionanddurabilitystandard 

  13.1.3 Theflowmeter bodyshouldbemadeofbrasschromeplatedmaterials. 

  13.1.4 Theflowtubeandshroudcomponentsshouldbemadeofclear,impactresistant polycarbonate. 

  13.1.5 FlowTubeshouldhave largeand expanded0-5 lpmrangefor improvedreadabilityat lowflows. 

  13.1.6 Inletfilterofstainlesssteelwiremeshtoprevententryofforeignparticles. 

13.1.7 The humidifier bottle should be made of unbreakable polycarbonate material and autoclavable 

at134-degreecentigradetemperature. 

14.0 WardvacuumUnits: 

14.1  WardVacuumUnitwill beof light weightandcompact.Theunit willconsist of 

14.1.1Aregulator 

14.1.2  

A600ml.reusablecollectionJar,madeofunbreakablepolycarbonatematerialandfullyautoclavableat

134degreecentigrade. 

14.1.3 Awall bracketformountingthejarassemblyon thewall. 

14.1.4 The vacuum regulator willbe infinitely adjustable andhavevacuum gaugewhich indicatessuction 

supplied by the regulator. Safety trap will be provided inside the jar to safeguard 

theregulatorfromoverflowing. 

 

 

15.0 Theatre VacuumUnits: 

15.1  

Theunitwillbeconsistingoftworeusable2000mlshatterresistantbottle,eachmadeupofpolycarbonate

materialandfullyautoclavableat134degree centigrade. 

15.2 AvacuumregulatorwithinstantON/OFFswitchandthree-

wayselectorswitchwithanoptiontooperateeither:Left,Rightor Both 

15.3All theaboveitemsshouldbemountedonaTrolleyhavingfreemovingcastor wheels. 



 

LISTOFAPPROVEDMANUFACTURERS 
 
 

List of approved make/manufacturers are given below and tenderer must quote their 

ratesaccordingly. 

3. 

ForCivilWorks 

 
 Description  Manufacturer 

● Cement : PENDEN/LAFARGE/ULTRATECH/ACC/AMBUJA 

● Reinforcementsteel : SAIL/TATA/RINL/JINDAL 

 
● 

 
Waterproofingchemicals 

 
: 

 
SIKA/HINDCON/CICO/PIDILITE/CHOKSEY 

 (ConcreteAdmixtures)   

● A.C.P.(Aluminum : ALSTRONG/ALUDECOR 

 CompositePanel)   

● Anti-termitetreatment : TRICEL/ BIFLEX/PCI 

● Commercialply/ FlushDoor :GREENPLY/ CENTURY/ KITPLY/ARCHIDPLY/ 

 Shutter  MAYUR/ ALISHAN/GLOBEPLY 

● Pre-laminatedParticleBoard :GREENLAM/ CENTURY/ ARCHIDPLY 

● WoodenFlooring 
 

ACTIONTESA/EGO 

● SyntheticEnamel Paint :ASIAN/ BERGER/ICI/NEROLAC 

● AcrylicEmulsion 
 

ASIAN/BERGER/ICI/NEROLAC 

● WhiteCement : JK/ BIRLA 

● Adhesive(fortimberwork) :PIDILITE/BALENDURA/FEVICOL/ARALDITE 

● Vitrifiedtiles : NITCO/JOHNSON/SOMANY/ORIENT/KAJARIA 

● CeramicTiles : NITCO/JOHNSON/SOMANY/ORIENT/KAJARIA 

● Wall putty : JKWhite/ BIRLA/ BERGER/ ICI/ ASIAN 

● Aluminumworks : HINDALCO/JINDAL 

● Elevators :THYSSENKRUPP/ OTIS/KONE/SCHINDLER / 

   JOHNSON 

● uPVCpipe :SUPREME/ ORIPLAST/ ASTRAL/ASHIRVAD/ 

   PRINCE 

● RCCpipe :Best qualityasapprovedbytheEngineer-in-charge 

● GIpipe : TATA/JINDAL 
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 Description  Manufacturer 

● SanitaryWare(WashBasin, : HINDWARE/PARRYWARE/CERA 

 WaterCloset,Urinal,etc)   

● SSSink : KINGSTONE/NIRALA 

● CPFittings :HINDWARE/PARRYWARE /CERA/ESSCO 

● Mirror/Glass :MODIGUARD/ ST.GOBAIN/ATUL 

● PVCDoorShutter :RAJSHREE/ DUROPLAST /SUPREME 

● PVCDoorFrame :RAJSHREE/DUROPLAST /SUPREME 

● GypBoard :ST.GOBAIN/ARMSTRONG/LAFARGE 

● CalciumSilicate Board : RAMCOHILUX 

● CementFibreBoard :EVEREST/VISAKA/BORAL/ST.GOBAIN 

● Floor Spring :GARNISH/ OZONE/DOORSET / EVERITE/ 

   GODREJ 

● DoorCloser :GARNISH/ OZONE/DOORSET / EVERITE/ 

   GODREJ 

● Locksand Handles :KODIA/ GODREJ / HARRISON/EVERITE/ 

   ZOOM 

● DoorFittings : KODIA/GODREJ /EVERITE/ZOOM 
 

Furniture–Chair/Table/:GODREJ / 

NUTECH/RAJKAMAL/NEELKAMALCabinets/ Shelves/ Dining / DAMRO 

/ MOBEL or LOCAL MAKETablesand Chairs/ 

Conference and 

SeminarTables/ReceptionDe

sksetc 
 

Note: 

Iftheabovemanufacturersarenotavailable,equivalentmake/manufacturerscanbeuseduponapprovalfromEngi
neer-in-charge. 

 
Anymaterialnotfullyspecifiedintheabovespecificationsandnotmentionedintheapprovedmanufacturers‟ list 

shall be ISI marked. Where ISI marked materials are not available, the materials shallbefromthe best 

qualityavailableinthemarket, subjectto submissionof satisfactorytestreport. 

 
ForElectricalWorks 

 

Description Manufacturer 

 

● ModuleCaseCircuit Breakers(MCCB) : L&T, GE,Legrand, Schneider, 

Siemens,Havells 

 
● LoadBreakChangeoverSwitches : C&S,Havells,GE,L&T 
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Description Manufacturer 

 
 

MiniaturecircuitBreakers(MCBs):L&T,GE, Legrand,Schneider,Havells, 

 Isolatorsand ELCB/RCCB Hagger, MDS 

● SwitchFuseUnits(SFUs) :L&T,Siemens, GE,Schneider,MDS, 

  Havells,C&S 

● Ammeters/Voltmeters :AutomaticElectricCo.,SIMCO, IMP 

● KWhmeters : L&T,Havells,Accurate 

● OCand EF relays :Alsthom,Easun,ABB,VXL-Landis 

● SelectorSwitches :L&T,Kaycee, Siemens, Schneider 

● IndicationLamps :Siemens,L &T, BCH 

● Power Cables1100 vgrade :Polycab,RRCable, Universal,Havells 

● PVCConduit :AKG,UIplast,Prestoplast,Plazza 

● PVCinsulatedflexiblecoppercable : Finolex,Havells,Polycab, RRCable, 
 1100Vgrade Universal 

 
Switches, ceiling rose etc. Plug, Top etc. :Anchor(ISI), SSK, MK, 

AKG(Pianotype) 

 
● GIpipes : TATA,JindalTubes 

● Streetlight poles : CalcuttaPoles/Utshkars 

● Fusefittings :L&T,Siemens,Alsthom,GE,Schneider 

● Switch,Socket,Regulator(Standard : MK,Havells,Legrand, Schneider 

 Modulartype)   

● LightFittingsandLamp :Phillips,Crompton,Bajaj,GE,Havells, 

   Wipro 

● Ceilingfans(Doubleball-bearing) :CromptonGreaves,Bajaj,Polar,Usha, 

   Havells 

● Wall-bracketfans :Usha,Polar,CromptonGreaves,Bajaj, 

   Havells 

● ExhaustFans(i)Light Duty :Bajaj,Usha,CromptonGreaves,Havells 

● (ii)HeaveDuty :Bajaj,Usha,CromptonGreaves,Havells 

● IndustrialPlugsocketsandassociated : Havells,Standard,Legrand,Crompton 

 Switches  Greaves,Usha 
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 Description  Manufacturer 

 

● 
 

Contractors 
 

:Siemens,L&T,Alsthom,Legrand, 

   Schneider 

● Cable Lugs : Dowell,Clippon,Ismal 

● AlkathenePipe : DALDA/ AKG 

● Switch-boardCover(Modulartype) :Legrand,Schneider,Havells,MK 

● DING-DONGBell/Buzzer :Anchor,Rider,S.S.K,Legrand,Schneider, 

   MK,Havells 

● ElectronicRegulator : Legrand,Schneider,Havells 

● PVCcasingandcapingwith all :AKG,UIplast,Prestoplast,Plazza 

 accessories   

● AutoChangeover cumCurrent Limiter : Electronorequivalent 

● TelephoneCable :Finolex,Polycab,RRCable 

● TelephoneCable :Delton,Polycab,Finolex,RRCable 

● Computer LANCable :Polycab,Finolex,RRCable 

 
DieselGeneratorSet(i)Engine : Cummins,Caterpillar,Perkins,Kirloskar 

   OilEngine,AshokeLeyland,Kirloskar, 

 (ii)Alternator : Crompton,Stamford 

● FabricatedLV SwitchBoard,AMF :MadebyCPRIapproved Manufactures 

 Panel,MDB, PDB etc.   

● Geyser : Racold,Bajaj,Venus 

● TVCable : Polycab,Finolex,RRCable 

● DigitalMeters :ReputedMakeonpriorapproval of 

   Engineer-in-Charge. 

● ModularTypeSwitch,Socket,Regulator :Legrand,Schneider,Havells,MK 
 etc.  

 

(c)ForFireProtection&FireFighting Appliance 

 
 Description : Manufacturer 

● FirePump/JockeyPump/SprinklerPump : Kirloskar/Mather&Platt/Beacon 

● ElectricMotor : Kirloskar/Crompton/Siemens/Alsthom 

● DieselEngine : Kirloskar/Layland/Greaves 

  
311 

  



 

 Description : Manufacturer 

● C.I.,Valves(Sluice/NonReturn) : Kalpana/Koley/Upadhyay 

● MS.(ERW)Pipe : Tata/Jindal 

● G.M.Valves(Gate/Globe/Check) :Leaderor BearingISImark 

● Hydrant/landingValves :BearingISICertificationmarks 

● 63mmFireFightingHose : CRC/BRG/Newage 

● 20mmRubberHose : ISIApproved 

● HoseBoxandSwingingHose Reel :Anyfabricatoracceptablebylocal Fire 
  Brigadeauthority 

 

PumpstartingPanel withL&T/Siemens:Manufacturershavinghighvoltage&primary 

 makeContractor  injectiontestingfacility. 

● PressureSwitch : Indfoss/Switzer 

● PressureGauge :H.GuruorFlebig 

● PortableExtinguishers : FireShield/SteelageIndustries/Newage 

● InstallationControlValve : HDFire Protect 

● AnalogueAddressabletypefireAlarm : Notifier/Siemens/Edward/Apollo/Agni 

 ControlPanel   

● MultiCriteriaDetector : Notifier/Siemens/Edward/Apollo/System 
 (Analogueaddressable heatcumphoto  Sensor/Agni 
 electricsmokedetector   

 
Analogue addressable Rate of Rise 

cum:Notifier/Siemens/Edward/Apollo/Systemfixedtemperaturetypeheatdetector

 Sensor/Agni 

 
AnalogueaddressableManualCallPoint :Notifier/Siemens/Edward/Apollo/System 

Sensor/Agni 

 
AnalogueaddressableControlModule:Notifier/Siemens/Edward/Apollo/SystemSensor/ 

Agni 

 
AnalogueaddressableIsolatorModule:Notifier/Siemens/Edward/Apollo/SystemSensor/ 

Agni 

 
● HornwithStrobe : Notifier/Siemens/Edward/Apollo/System 

   Sensor/Agni 

● AmplifiedwithMicrophone : Ahuja/Sonodyne 

● Battery(SMF) : Exide/Amco 
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 Description : Manufacturer 

 

● 
 

ControlCable 
 

:Polycab,RRCable, Finolex/ISIapproved 

● Power Cable : Polycab,RRCable,Universal,Havells 

 
 

Note:AllthematerialshallbeI.S.I.markedwheneveravailablefromthelistofmanufacturergivenabove; where 

ISI marked materials are not available the materials shall be from the best quality availableinthe market, 

subjecttosubmission of satisfactorytest report. 
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