ESTIMATED COST: Rs. 27884273/-

EARNEST MONEY Rs.5,57,685/-

TIME ALLOWED: 18 MONTHS.

SCHEDULE OF QUANTITY

Name of work:-
Construction of office building for Delhi Cooperative   Housing Finance Corporation Ltd. at Sector-20, Phase-1,Dwarka,Delhi.

	S.No
	Description of Item 


	Quantity
	Unit
	Rate
	Amount

	1
	Earth work in excavation over areas (exceeding 30 cm. in depth 1.5 m. in width as well as 10 sqm. on plan) including disposal of excavated earth, lead upto 50 m. and lift upto 1.5 m. disposed earth to be leveled and neatly dressed in ordinary soil.
	1678.00


	Cubic Metre 
	
	

	2
	Earth work in excavation in foundation, trenches or drains (not exceeding 1.5m. in width or 10 sqm. on plan) including dressing of sides and ramming of bottoms, lift upto 1.5m . including getting out the excavated soil and disposal of surplus excavated soil as directed, within a lead of 50 M. in all kinds of soil.
	110.00
	Cubic metre
	
	

	3
	Filling available excavated earth (excluding rock) in trenches or plinth sides of foundation etc. in layers not exceeding 20 cm in depth, consolidating each deposited layers by ramming lead upto 50 m and lift upto 1.5 m.
	537.00
	Cubic metre
	
	

	4
	Providing and laying in position cement concrete of specified grade excluding the cost of centering and shuttering all work upto plinth level. 1:4:8 (1 cement: 4 coarse. sand: 8 graded stone aggregate.40 mm nominal size).
	117.00
	Cubic metre
	
	

	5
	Providing and laying cement concrete in retaining walls, return walls, walls (any thickness) including attached pilasters, columns, piers, abutment, pillars, posts, struts, buttresses, string or lacing courses, parapets, coping, bed blocks, anchor blocks, plain window sills, fillets etc. upto floor two level excluding the cost of centring, shuttering and finishing. 1:2:4 (1 cement : 2 coarse sand: 4 graded stone aggregate  20 mm nominal size
	3.00
	Cubic metre
	
	

	6
	Providing and laying in position cement concrete of specified grade excluding the cost of centring and shuttering finishing and reinforcement – All work upto plinth level with 1:1.5:3(1cement:1.5 coarse sand:3 graded stone aggregate 20mm nominal size) 
	424.00
	Cubic metre
	
	

	7
	Reinforced cement concrete work in walls (any thickness)including attached pilasters, buttresses, plinth and string courses, fillets, columns, pillars, piers, abutments, posts and struts etc. upto floor five level excluding the cost of centring, shuttering, finishing and reinforcement  1: 1 ½:3 (1 cement : 1 ½ coarse sand: 3 graded stone aggregate 20mm nominal size)
	150.00
	Cubic metre
	
	

	8
	Reinforced cement concrete work in beams, suspended , floors, roofs, having slope upto 15 degree landings, balconies, shelves, chajjas, lintels, bands, plain window sills, stair-cases and spiral stair cases upto floor five level excluding the cost of centring, shuttering, finishing and reinforcement with 1: 1 ½::3 (1 cement 1 ½: coarse sand : 3 graded stone aggregate 20mm nominal size).
	55.00
	Cubic Metre 
	
	

	9
	Providing and laying design mix ready mix cement concrete M.25 grade for RCC work obtained from Birla, ACC or Unitech including transport to the site of work and pumping for ready mix concrete laying in position including finishing at site complete as per satisfaction of Engineer-in-charge with all lead and lift.
	336.00
	Cubic metre
	
	

	10
	Centring  and shuttering including  strutting propping etc. and removal of form for:-
	-
	-
	
	

	A
	Foundations, footings bases of columns etc. for mass concrete
	58.00
	Square metre
	
	

	B
	Walls (any thickness) including attached pilasters, buttresses, plinth and string courses etc.
	580.00
	Square metre
	
	

	C
	Suspended floors, roofs, landings, balconies and access platform.
	1704.00
	Square metere
	
	

	D
	Columns, pillars, piers, abutments, posts and struts.
	848.00
	Square metre
	
	

	E
	Lintels,beams, plinth beams, birders, bressumers and cantilevers.
	949.00
	Square metre 
	
	

	F
	Stairs(excluding landings)except spiral staircase.
	429.00
	Square metre
	
	

	G
	Extra for additional height in centring,shuttering, where ever required with adequate bracing, propping etc. including cost of de-shuttering and decentring at all levels, over a height of 3.5m for every additional height of 1 metre or part thereof(plan area to be measured) suspended floors roofs, landing,beams and balconies(plan area to be measured)
	1704.00
	Square metre 
	
	

	11
	Reinforcement for RCC work including strengthening, cutting, bending placing in position and binding all complete, thermo-mechanically treated bars.
	115800.0
	Kilogram
	
	

	12(a)
	Brick work with FPS bricks of class designation-75 in foundation and plinth in cement mortar 1:6

 (1 cement : 6 coarse sand).
	313.00
	Cubic metre
	
	

	B
	Extra for brick work in super structure above plinth level upto floor five level.
	313.00
	Cubic metre
	
	

	13(a)
	Half Brick work with FPS bricks of class designation-75 in foundation and plinth in cement mortar 1:4 (1 cement : 4 coarse sand).
	738.00
	Square metre
	
	

	13(b)
	Extra for half brick masonry in super structure above plinth level utpo floor five level
	738.00
	Square metre
	
	

	14
	Providing and fixing 18mm thick mirror polished machine cut for kitchen platforms vanity counters facias and similar locations of required size of approved shade colour and texture laid over 20mm thick base cement mortar 1:4(1 cement 4 coarse sand)with joints treated with white cement,mixed with matching pigment epoxy touch ups including rubbing cutting etc. complete at all levels. Granite black.

	289.00
	Square metre
	
	

	15
	Steel work welded in built up sections/framed work including cutting, hoisting, fixing in position and applying a priming coat of approved steel primer using structural steel etc. as required.  In gratings, frames, guard bars, ladders, railings, brackets, gates and similar works.
	5476.00
	Kilogram
	
	

	16
	Kota stone slab flooring over 20 mm. (average) thick base laid over and jointed with grey cement slurry mixed with pigment to match the shade of the slab including rubbing and polishing complete with base of cement mortae 1:4 (1 cement: 4 coarse sand).25 mm. thick..
	179.00
	Square metre
	
	

	17
	Cement concrete flooring 1:2:4(1 cement:2 c.sand:4 graded stone agg.20mm nominal size)finished with a floating coat of neat cement including cement slurry but excluding the cost of nosing steps etc. complete 50mm thick with 20mm nominal size stone agg.
	260.00
	Square metre
	
	

	18
	Providing and laying INVIZA glazed ceramic floor tiles 395x395mm(thickness to be specified by the manufacture)or 1st quality conforming to IS 13755 NITCO or  equivalent make in all colours, shade except White, lvory, Grey, Fume, Red, Brown, laid on 20mm thick Cement mortar 1:4(1 cement:4 coarse sand)including pointing the joints with white cement and matching pigments etc. complete
	1482.00
	Square metre
	
	

	19
	Fabricating,supplying and installing in position Aluminium composite panel cladding in straight, slope and curvilinear profile of approved make comprising POLYETHYLENE CORE sandwiched between two skins of 0.50mm thick special alloyed aluminium sheet to have overall thicknes of 4mm(Alpolic,Alucobond or Renobond)cladding to masonry/concrete faces as called for including appropriate and adequate frame work of aluminium section 50x25x2mm tubular or as called for in the drawings to received the composte panel toi shapes and profile.Allow for anchoring the panel work to masonry/concrete in approved manner all fixing and other accessories and all incidental work complete.The cladding has to be to the profile called for in the drawings, fixed to sides and faces of columns/piers to cills and soffits of window openings returned over copings etc. to line and level.Over all girthed area excluding trims shall be measured(100% weather proof).Clading to vertical wall surfaces, jambs, soffits, cills, columns/Beams or other areas as called forever supporting frame with structural sealant to ensure absolute water tightness etc.
	1161.00
	Square metre 
	
	

	20
	Providing gola 75 x 75 mm. in cement concrete 1:2:4 (1 cement: 2 coarse sand: 4 stone aggregate 10 mm. and down gauge) including finishing with cement mortar 1:3 (1 cement: 3 fine sand) as per standard design.  In 75 x 75 mm. deep chase.  
	78.00
	Metre
	
	

	21
	Painting top of roofs with bitumen of approved quality at 17 kg. Per 10 sqm. impregnated with a coat of coarse sand at 60 cudm. Per 10 Sqm. including cleaning the slab surface with brushes and finally with a piece of cloth lightly soaked in kerosene oil complete with residual type petroleum bitumen of penetration 80/100.
	254.00
	Square metre
	
	

	22
	Making khurras 45 x 45 cm. with average minimum thickness of 5 cm. cement concrete 1:2:4 (1 cement: 2 coarse sand: 4 graded stone aggregate of 20 mm nominal size) over P.V.C. sheet 1m. x 1m. x 400 micron, finished with 12 mm. cement plaster 1:3  (1 cement: 3 coarse sand) and coat a of neat cement rounding the edges and making and finishing the outlet complete.
	5.00
	Each
	
	

	23
	Providing-and fixing 15mm thick USG-Radar mineral fibre false ceiling tiles or equivalent of size 600x600mm in true horizontal level suspended on inter locking metal grid of hot dipped galvanized steel sections(galvanized @ 170gsm/sqm)consists of main “T” runner suitably spaced at joints to get required length and of size 24x38mm made from 0.30mm thick(minimum)sheet spaced at 1200mm center to center and cross “T” of size 24x25mm made of 0.30mm thick(minimum)sheet 1200mm long spaced between main “T” at 600mm centre to centre to form a grid of `1200x600mm and secondary cross ‘T’ of length 600mm and size 24x25mm made of 0.30mm thick)minimum)sheet to be interlocked at middle of the 1200mm x 600mm panel to form grids of 600x600mm and laying 15mm thick mineral fibre false ceiling tiles of approved texture in the grid including wherever, required cutting/making opening for services like diffusers, grills light fittings fixtures smoke detectors etc.Main “T” runners to be suspended from ceiling using GI slotted cleats fixed to ceiling with 6mm dia and 50mm long dash fasteners 4mm GI adjustable rods with galvanized level clips spaced at 1200m centre to center along main T bottom exposed width of 24mm of all T-sections shall be pre-painted with polyester paint all complete at all heights as per specifications drawings and as directed by Engineer-in-charge
	1421.00
	Square metre
	
	

	24
	12mm cement plaster of mix 1:6( cement:6 coarse sand)
	4243.00
	Square metre
	
	

	25
	15mm cement plaster on rough side of single or half brick wall of mix 1:6( cement:6 coarse sand)
	738.00
	Square metre 
	
	

	26
	6mm cement plaster to ceiling of mix 1:3(1 cement:3 fine sand)
	2883.00
	Square metre
	
	

	27
	Distempering with oil bound washable distemper of approved brand and manufacture to give an even shade new work (two or more coats)over and including priming coat with cement primer.
	3495.00
	Square metre
	
	

	28
	Wall painting with plastic emulsion paint of approved brand and manufacture to give an even shade two or more coats on new work.)
	2351.00
	Square metre
	
	

	29
	Painting with synthetic enamel paint of approved brand and manufacture to give an even shade two or more coats on new work.
	141.00
	Square metre
	
	

	30
	Providing and fixing anodized aluminium work for doors windows ventilators and partions with extruded built up standard tubular and other sections of approved make conforming to IS 7323 and IS 1285 anodised transparent or dyed to required shade accordingly to IS 1868 (minimum anodic coating of grade AC 15), fixed with rawl plugs and screws or with fixing clips or with expansion hold fastners including necessary filling up of gaps at junctions at top bottom a nd s idw with required PVC/neoprence felt etc. aluminium sections shall be smooth,rust,free straight mitred and jointed mechanically wherever required including cleat angle aluminium shap beading for glazing/paneling CP brass/stainless steel screws all complete as per architecture drawings and the directions of Engineer-in-charge(glazing and paneling to be paid for separately).

	
	
	
	

	(a)
	For fixed portion.
	2546.00
	Kilogram
	
	

	 (b)
	 For shutters of doors windows  and ventilators including providing and fixing hinges/pivots and making provision for fixing of fittings wherever required including the cost of PVC/neoprene gasket required(fittings shall be paid separately)
	1618.00
	Kilogram 
	
	

	31
	Providing and fixing 12mm thick prelaminated three layer medium density (exterior grade)particle board grade 1 type II conforming to IS 12823 bonded with phenol formaldehyde synthetic resin of approved brand and manufacture in paneling fixed in aluminium doors, windows shutters and partition frames with CP brass /stainless  steel screws etc. complete as per a rchitectural drawings and directions of Engineer-in-charge  prelaminated particle board with decorative lamination on both sides.
	121.00
	Square metre
	
	

	32
	Providing and fixing glazing in aluminium door, window, ventilator shutters and partitions etc. with PVC/neoprene gasket etc. complete as per the architectural drawings and the directions of engineer-in- charge. (cost of aluminium snap beading shall be paid in basic item) with glass panes of 4.0 mm thickess (Weight not less than 10.00kg/sqm)
	254.00
	Square metre
	
	

	33
	Providing and laying integral cement based treatment for water proofing on horizontal surface at all levels as directed by Engineer-in-charge and consists of
1st latyer of 20mm thick approved and specified rough stone slab over a 25mm thick base of cement 

mortar 1:3(1 cement:3 coarse sand)mixed with water proofing compound Impermo of  Snowcem or 
equivalent conforming to IS 2645 in a recommended proportion joints sealed and grouted with cement 
slurry mixed with water proofing compound.
2nd layer of 25mm thick cement mortar 1:3(1 cement:3 coarse sand)mixed with water proofing 
compound in recommended proportions.
Finishing top with stone aggregate of 10mm to 12mm nominal size spreading @  cudm/sqm 
thoroughly embedded in the 2nd layer. Using rough kota stone.
	460.00
	Square metre
	
	

	34
	Providing and laying integral cement based treatment for water proofing on the vertical surface by fixing specified stone slab 20mm thick with cement slurry mixed with water proofing compound Impermo of Snowcem or equivalent conforming to IS 2645 in recommended proportions with a gap of 20mm (minimum)between stone slab and the receiving surfaces and filling the gaps with neat cement slurry mixed with water proofing compound and finishing the exterior of stone slab with cement mortar 1:4(1 cement:4 coarse sand)20mm thick with neat cement punning mixed with water proofing compound in recommended proportion complete at all levels and as directed by Engineer-in-charge. Using rough kota stone.
	233.00
	Square metre
	
	

	35
	Providing and laying  water proofing to the vertical  and horizentalsurfaces of depressed portions of WC kitchen and the like consisting of
i)       1st course of applying cement slurry @ 4.4kg/sqm mixed with water proofing compound 
Impermo      
of Snowcem or equivalent conforming to IS 2645 in recommended proportions.

ii) 
2nd course of 20mm cement plaster 1:3(1 cement:3 coarse sand)mixed with water proofing 
compound in recommended proportion.

iii)
3rd course of applying blown or residual bitumen applied hot at 1.7kg per sqm of area.

4th course of 400 micron thick PVC sheet(overiaps at joints of PVC sheet should  be100mm wide and pasted to  each other with bitmen @ 1.7kg/sqm.
	260.00
	Square metre
	
	

	36
	Providing  and layingt water proofing treatment on roofs of slabs by applying cement slurry mixed with Armourcrete of M/s the Structural water proofing company PVT LTD or Tapecrete of M/s CICO Engg. Services consisting of applying.

i) After surface preparation, first layer of slurry of cement @ 0.488kg/sqm mixed with Armourcrere or Tapecrete @ 0.253kg/sqm.

ii) Laying second layer of Fibre glass cloth manufactured by M/s The Structural water proofing Company PVT. Ltd. When the first layer is still green.Overlaps of joints of fibre cloth should not be less than 10cm.

iii) Third layer of 1.5mm thickness consisting of slurry of cement @ 1.289kg/sqm mixed with Armourcrete or Tapecrete @ 0.670kg/sqm and coarse sand @ 1.289kg/sqm This will be allowed to air cure for 4 hours followed by water curing for 48 hours. The entire treatment will be taken upto 30cm on parapet wall and tucked into groove in parapet all around.

iv) Fourth and final layer of brick tilling with cement mortar (which will be paid for separately) for the purpose of measurement the entire treated surface will be measured.
	338.00
	Square metre
	
	

	37
	Providing, hoisting and fixing stainless steel railing hand rail baluster etc. in Balconies stair case parapets and at other similar locations as per approved pattern or as per drawing fixed with SS dash fastners(which shall be paid separately)of approved quality in walls, floors including necessary SS base cap of required size and shape, rubbing and buffing all  the components to give even and hair brush finish at all height and in desired line and level complete as per direction and satisfaction of the Engineer-in-charge including wrapping all the components with PVC protective tape covering(All SS components to be confirming to ISTM grade 304)
	855.00
	Kilogram
	
	

	38
	Providing and fixing 100mm thick cement concrete interlocking prefab pavers of gradeM-15 of required size and patter and layers on 30 to 40mm thick course sand including its compaction to achieve complete interlocking effect and grouted with jamuna sand as per directions of Engineer-in-charge(CECO.RECO,NITCO,K.K.make)
	581.00
	Square metre 
	
	

	39
	Cement concrete flooring 1:2:4  (1 cement: 2 coarse sand:  4 graded stone aggregate 40 mm. nominal size) in pavement laid to required slope and camber in panels as required including consolidation finishing and tamping complete.
	80.00
	Cubic Metre 
	
	

	40(a)
	Providing and fixing white vitreous chine wash basin ;with C.I./M.S. brackets, 15 mm C.P. brass pillar tap,Kingstone/Gem/Techno/Parko 32mm C,P brass waste of standard pattern, including painting of fittings and brackets, cutting and making good the walls wherever require  round shope wash basin size 630x450mm with single 15mm CP brass pillar tap.
	14.00
	Each
	
	

	B
	Providing and fixing operated concealed Auto taps for wash basin make Toshi Auto make system equivalent as per Direction of Engineer-in-charge.
	14.00
	Each
	
	

	41
	Providing and fixing 15 mm C.P. brass bib cock with  C,P brass  theoded  bonge complete  including , cutting and making good the tiles wherever require bib cock shall be of approved make 15mm nominal bore long body.
	14.00
	Each
	
	

	42(a)
	Providing and fixing white vitreous china flat back or half stall urinal  of 580 X 350 mm  with automatic flushing cistern(of approved make) with fittings,CI/MS brackets standard size                         C.P. brass flush pipe, spreader with union and clamps (all in CP brass)with waste fitting as per IS 2556 CI trap with outlet grating and other couplings in CP brass including painting of fittings and brackets,  cutting and making good the walls and floors wherever required range of one half stall urinals with 5 litres PVC automatic flushing cistern 
	4.00
	Each
	
	

	(b)
	Providing and fixing operated concealed Auto Urinal flusher make Toshi Auto  make system equivalent as per direction of Engineer-in-charge.
	4.00
	Each
	
	

	43
	Providing and fixing 15mm dia CP brass superior quality angle valve with CP copper connecting pipe 375mm long angle  and nuts, washers and CP brass flange complete including cutting and making good the tiles wherever required etc.15mm nominal bore.
	32.00
	Each
	
	

	44
	Providing and fixing  15mm nominal dia CP brass stop cock of approved  make conforming to IS 8931.15mm nominal size
	16.00
	Each
	
	

	45
	Providing and fixing 15mm dia CP brass piller cock for wash basins and sinks of approved make including cutting and making the good the tiles/marble wherever required.
	16.00
	Each
	
	

	46
	Providing and fixing of best quality mirror of approved make having 6mm thick(600x450)with copper backing and cut o required size and fixed on to 10mm thick water proof plywood sheet with CP clamps,CP screws etc. and the sides of the mirror shall be provided with stainless steel beading frame etc. complete.
	14.00
	Each
	
	

	47
	Providing and fixing  vitreous china  water closet (European type) with mounting constellation( including cistern) with seat and lid CP brass hinges and rubber buffers including cutting and  making good the walls and floors wherever required complete in all respect as per direction of Engineer-in-charge. White vitreous chine WC pan of Hindustan Ware or equivalent with black solid plastic seat and lid. 
	14.00
	each
	
	

	A
	Providing and fixing battery operated concealed WC flusher with screw less front plate make of Toshi or equivalent as per direction of Engineer –in-charge.
	14.00
	Each
	
	

	48
	Providing and fixing PVC waste pipe for sink or wash basin including PVC waste fittings complete 

Semi ridid pipe.
	
	
	
	

	A
	 32mm dia
	6.00
	EACH
	
	

	B
	40mm dia
	2.00
	Each
	
	

	49
	Providing and fixing towel rail complete with brackets fixed to wooden cleats with CP brass screws
	
	
	
	

	A
	Towel rail CP brass 600x20mm together with a pair of CP brass brckets to fit the size of towel rail
	2.00
	Each
	
	

	50
	Providing and fixing of electric storage type vertical/horizontal water heater of approved make and colour on inner tank manufactured out of 99% pure copper which is suitable for both hard and soft water with all other internal fittings internal insulation internal non return valve at inlet pipe all as per IS 2082 with heavy duty copper cable with 3 pin plug CP brass inlet pipe automatic pressure release valve edjustable thermostal etc. complete of Capacity 25 litre
	4.00
	EACH
	
	

	51
	Providing and fixing two way  CP brass coat hooks of approved quality.
	4.00
	Each
	
	

	52
	Providing and fixing stainless steel kitchen sink as per IS 13983 with CI brackets and stainless steel plug 40mm including painting of fittings and brackets cutting and making good the walls wherever required. 
	
	
	
	

	A
	510x1040mm bowl depth 178mm
	2.00
	Each
	
	

	53
	Providing and fixing 15mm dia CP brass single hole basin mixer including cutting and making repair work of tiles/marble wherever required complete in all respect.
	4.00
	Each
	
	

	54
	Providing and fixing CP brass liquid soap container with brackets fixed to wooden cleats with with CP screws including  making good the walls complete
	2.00
	Each
	
	

	55
	Providing and fixing  PTMT soap Dish Holder having length of 138mm breadth 102mm height of 75mm with concealed fitting arrangements, weighing not less than 110 grams (Prayag or equivalent)
	14.00
	Each
	
	

	56
	Providing and fixing hand drier of approved make and colour having twin blower integrated with timer cum infrared sensor system automatic which can work 230 volts single phase 50 cycles etc. complete
	2.00
	Each
	
	

	57
	Providing and fixing toilet paper holder of standard size 
	
	
	
	

	A
	Vitreous chine
	2.00
	Each
	
	

	58
	Providing and fixing stainless steel jail(grating)with or without hole for waste pipe for floor/Nahani trap
	
	
	
	

	A
	100mm dia weight not less than 70 grams
	2.00
	Each
	
	

	B
	150mm dia weight not less than 100 grams
	2.00
	Each
	
	

	59
	Providing and fixing PVC waste pipe for sink or wash basin including PVC waste fitting complete Semi rigid pie
	
	
	
	

	A
	32mm dia
	2.00
	Each
	
	

	B
	40mm dia
	2.00
	Each
	
	

	
	INTERNAL DRAINAGE
	
	
	
	

	60
	Supply and fixing of centrifugally cast CI soil waste and vent pipes with lead caulked joining inclusive of all necessary CI specials like bends tees, offsets, junction cowls etc. as per IS 398-1984 laid under floor/on walls with suitable clamps including necessary junctions or wall bores and rendering the same in cement mortar etc. complete.
	
	
	
	

	
	CI pipe
	
	
	
	

	A
	50mm NB
	12.00
	R.mts.
	
	

	B
	75mm NB
	30.00
	R.mts
	
	

	C
	100mm NB
	180.00
	R.mts
	
	

	61
	Painting of CI centri pipes and specials which are exposed with two coats of approved colour synthetic enambel paint over a coat of primer etc. complete
	
	
	
	

	A
	50mm NB(CI)
	10.00
	R.mts
	
	

	B
	75mm NB (CI)
	20.00
	R.mts
	
	

	C
	100mm NB (CI)
	90.00
	R.mts
	
	

	62
	Providing and fixing cement concrete 1;2;4 mix(1 cement:2 coarse sand:4 graded stone agg.20mm and down gauge)75mm bed and covering pipe.
	
	
	
	

	A
	For 100mm,75mm and 50mm dia pipe under floor including centering and shuttering wherever required.
	95.00
	R.mts.
	
	

	63
	Providing and fixing CI deep seal floor trap of self cleansing design with screwed down or hinged grating with or without vent arm  complete  including  cost of cutting and making good the walls and floors 
	
	
	
	

	A
	100 mm inlet and 75 mm outlet centrifugally cast(spun)iron S&S..
	12.00
	Each
	
	

	B
	100 mm inlet and 100 mm outlet. Centrifugally cast(spun)iron S&S
	28.00
	Each
	
	

	64
	Providing and fixing 3mm thick CP brass grating over floor trap circular dish design.
	
	
	
	

	A
	100 mm dia.
	12.00
	Each
	
	

	B
	150mm dia
	32.00
	Each
	
	

	65
	Providing and fixing GI pipe complete with GI fittings and clamps including cutting and making good the walls etc.internal work
	
	
	
	

	A
	32mm NB
	20.00
	R.mts
	
	

	B
	40mm NB
	12.00
	R.mts
	
	

	C
	50mm NB
	40.00
	R.mts
	
	

	66
	Providing and making cement concrete floor drain in 1:2:4(1 cement:2 coarse sand:4 graded stone 20mm nominal size)and inside 12mm t hick plastering in CM 1:4(1 cement:4 coarse sand)with water proofing chemical compound lining including pipe fixing and t esting complete as per standard design and drawing size as follows
	
	
	
	

	A
	150x150x100mm
	4.00
	R.mts
	
	

	67
	Providing and fixing PVC rain water pipes of 6.00kg/cm pressure including all accessories with PVC grating of following dia
	
	
	
	

	A
	110mm dia
	20.00
	R.mts
	
	

	B
	160mm dia
	80.00
	Rmts
	
	

	68
	Providing and fixing square mouth SW gully trap grade A complete with CI grating  brick masonry chamber with water tight CI cover with frame of 300x300mm size(inside) the weight of cover to be not less than 4.50kg and frame to be not less than 2.70kg as per standard design.
	
	
	
	

	A
	150x100mm size P or S type with FPS bricks of class designation 75
	4.00
	Each
	
	

	69
	Providing and laying and joining glazed stone ware pipes grade A with stiff mix of CM 1:1(1 cement:1 fine sand)including testing of joins etc. complete
	
	
	
	

	A
	100mm dia
	20.00
	Rmts
	
	

	70
	Providing and fixing  GI pipes complete with GI fittings including trenching and refilling etc.(external work)
	
	
	
	

	A
	15mm dia
	70.00
	Rmts
	
	

	B
	20mm dia
	120.00
	Rmts
	
	

	C
	25mm dia
	30.00
	Rmts
	
	

	D
	32mm dia
	40.00
	Rmts
	
	

	E
	40mm dia
	20.00
	Rmts
	
	

	F
	50mm dia
	50.00
	Rmts
	
	

	G
	65mm dia
	10.00
	Rmts
	
	

	71
	Providing and filling galvanized iron pipe confirm to IS 1239 with all GI fittings of approved quality for exposed pipes
	
	
	
	

	A
	20mm dia
	10.00
	Rmts
	
	

	B
	25mm dia
	10.00
	Rmts
	
	

	C
	32mm dia
	20.00
	Rmts
	
	

	72
	Providing and painting GI pipes and fitting with two coats of white enameled paint of approved quality for exposed pipes.
	
	
	
	

	A
	20mm dia
	10.00
	Rmts
	
	

	B
	25mm dia
	10.00
	Rmts
	
	

	C
	32mm dia
	20.00
	Rmts
	
	

	73
	Providing and fixing ball  valve brass) of approved quality  complete high or low pressure with plastic floats
	
	
	
	

	A
	20mm dia
	2.00
	Eacg
	
	

	B
	25mm dia
	2.00
	Each
	
	

	C
	32mm dia
	2.00
	Each
	
	

	D
	40mm dia
	4.00
	Each
	
	

	74
	Providing and testing all GI pipe line for disinfecting the pipe line by using bleatching powder if 30% chlorine content
	1 job
	job
	
	

	
	EXTERNAL (PLUMMING WORKS)
	
	
	
	

	75
	Excavating trenches of required width for pipes cable etc. including excavation for sockets, depth upto 1.5m including getting out the excavated  materials returning the soil as required, in layers not exceeding 20cm in depth including consolidating each deposited layer by ramming, watering etc. stacking serviceable material for measurements and disposal of unserviceable material as directed within a lead of 50m
	
	
	
	

	
	For  pipes 32mm to 300mm dia.


	
	
	
	

	a
	Excavation depth upto 1.5mt.


	55.00
	Rmts 
	
	

	76
	Providing and laying and jointing glazed stoneware pipes grade A with stiff mix of CM 1:1(1 cement:1 fine sand)including testing of joints including excavation etc . complete.
	
	
	
	

	a
	100mm dia
	10.00
	Rmts
	
	

	b
	150mm dia
	55.00
	Rmts
	
	

	77
	Providing and laying cement concrete 1:5:10(1 cement:5 fine sand:10 graded stone agg.40mm in bed concrete and all around SW or RCC pipes as per standard design for
	
	
	
	

	a
	100mm dia pipes
	10.00
	Rmts.
	
	

	b
	150mm dia pipes
	55.00
	Rmts
	
	

	78
	Constructing brick masonry road gully chamber 50x45x60cm with bricks of class designation 75 in cement mortar 1:5(1 cement:5 fine sand)including 500x450mm precast RCC horizontal grating with frame complete as per standard design with FPS bricks.
	2.00
	Each
	
	

	79
	Constructing brick masonry road gully chamber 110x50x77.5cm with bricks of class designation 75 in cement mortar 1:5(1 cement:5 fine sand)including 500x450mm precast RCC horizontal grating with frame complete as per standard design with FPS bricks.
	4.00
	Each
	
	

	80
	Constructing brick masonry open surface drain with bricks of class designation 75 in cement mortar 1:4(1 cement:4 fine sand)including earth excavation 10cm thick bed concrete 1:5:10(1 cement:5 c.sand:10 graded stone agg.40mm nominal size)and 25mm thick cement concrete 1:2:4(1cement:2c.sand:4 graded stone agg.12.5mm nominal size)for filling haunches including 12mm cement mortar 1:4(1 cement:4 coarse sand)with a floating coat of neat cement inside the drains, its top and exposed side including disposal of surplus earth complete as standard design 25cm drain 30mm average depth with FPS bricks.
	50.00
	Metre
	
	

	81
	Constructing brick masonry manhole with 75 class designation brick   in cement mortar 1:4 (1 cement : 4 coarse sand) R.C.C. top slab with 1:2:4 mix (1 cement : 2 coarse sand : 4 graded stone aggregate 20 mm nominal size), foundation concrete 1:4:8 mix (1 cement : 4 coarse sand : 8 graded stone aggregate 40 mm nominal size) inside plastering  12 mm thick with cement mortar 1:3 (1 cement : 3 coarse sand) finished with floating coat of neat cement and making channels in cement concrete 1:2:4 (1 cemet :2 coarse sand :4 4 graded stone aggregate 20 mm nominal size) finished with a floating coat of neat cement complete as per standard design. 
	
	
	
	

	A
	Inside size 90cm deep including C.I. cover with frame (light duty) 455x610 mm internal dimensions total weight of cover and frame to be not less than 38 Kg. (weight of cover 23 Kg and weight of frame 15 Kg.)With F.P.S. bricks with class designation 75
	6.00
	Each
	
	

	b
	Inside size 120x9cm and 90cm to 250cms deep including C.I. cover with frame (medium duty) 500 mm internal dimensions total weight of cover and frame to be not less than 116 Kg. (weight of cover 58 Kg and weight of frame 58 Kg.)With F.P.S. bricks with class designation 75
	2.00
	Each
	
	

	82
	Providing and fixing insect proof bras mesh to vent pipes of under ground tank/overhead tank with threaded of flanged joints including MS flanges nuts, bolts, 3mm thick rubber insertions complete.
	
	
	
	

	A
	100mm dia
	2.00
	Each
	
	

	83
	Providing and fixing GI heavy duty puddle flange to sumps/RCC tanks,m complete as per drawing
	
	
	
	

	a
	50mm dia
	2.00
	Each
	
	

	b
	65mm dia
	2.00
	Each
	
	

	84
	Providing & laying non pressure N.P.2 class(light duty) R.C.C. pipes with call as joint of with stiff mixture of cement mortar in the proportion 1:2(1 cement:2 fine sand) i.e. testing of joints etc. complete 250mm dia pipe
	30.00
	Metre
	
	

	85
	Providing and fixing GI pipes complete with GI fitting including trenching and refilling etc.(external work)
	
	
	
	

	a
	20mm dia
	10.00
	Metre
	
	

	b
	25mm dia
	20.00
	Metre
	
	

	c
	32mm dia
	10.00
	Metre
	
	

	d
	40mm dia
	60.00
	Metre
	
	

	e
	50mm dia
	10.00
	Metre
	
	

	86
	Providing and constructing a brick masonry chamber for garden hydrant valve of 450x450x750mm deep with brick of class designation  75 in cement mortar 1:5(1 cement:5 fine sand)inside surface finished with plaster and final coat of neat cement with medium duty CI cover weight not less to be than 38kg.
	2.00
	Each
	
	

	87
	Construction lawn hydrant chamber with 1st class brick masonry of size 300x300x300mm in cement mortar 1:4(1 cement:4 coarse sand)and bed concrete in 1:2:4(1 cement:2 coarse sand:4 stone aggregate 20mm nominal size)12mm thick plastering in cement mortar 1:3(1cement:3 coarse sand)inside the chamber providing and fixing 20mm gun metal wheel valve of approved make complete as per drawing.
	2.00
	Each
	
	

	
	WATER SUPPLY PUMPS.
	
	
	
	

	88
	Providing and fixing centrifugal monoblock pumping set with CI volute and bronze impeller with steel shaft and bronze shaft sleeve connected to TEFC induction motor suitable for 400/440 volts,3 phase 50 cycles, pressure guage with gunmetal isolation cocks with concrete bed block foundation holding down bolt system pump sets complete in all respect
	
	
	
	

	A
	Borewell pump(submersible pump suitable for 150mm dia bore), Capacity 60-180 LPM, App. Head 90-177 Mtr., 80mm dia section pipe, 80mm dia section pipe & 65mm dia delivery pipe
	1.00
	Each
	
	

	b
	Raw water pump(monoblock), Capacity 300 LPM, App. Head 125 Mtr., 65mm dia suction pipe& 50mm dia delivery pipe
	2.00
	Each
	
	

	c
	Sump pump, Capacity 100 LPM, App. Head 10 Mtr., 50mm dia suction pipe &40mm dia delivery pipe
	2.00
	Each
	
	

	
	
	
	
	
	


               ASSISTANT ENGINEER.IV

EXECUTIVE ENGINEER(CD.XIII)
Name of work:- 
 OFFICE BUILDING FOR DELHI CO-OPERATIVE HOUSING FINANCE CORPORATION LTD. SECTOR-20, PHASE-I, DWARKA, 



             DELHI.  QUANTITIES FOR ELECTRICAL WORKS.
	S.NO.
	DESCRIPTION


	QTY
	UNIT
	RATE
	AMOUNT(RS.)

	1.0
	SUB-STATION EQUIPMENT 
	 
	 
	 
	 

	1.1
	11 kV DP Structure for receiving 11 kV 3 phase incoming line from Electricity Board Supply, erection, testing & commissioning of 2 pole structure for receiving 11KV over head supply and tapping of power through 11 kV cable to 11 kVgrade metering panel (indoor type), comprising of
	1
	Set
	
	

	I
	2 Nos. Steel ,tubular pole 12mtr long , swaged, type 410 SP-62 as per latest IS:2713.
	 
	 
	 
	 

	ii
	Cement Concrete foundation (1:2:4) ,2250 mm below ground and 450 mm above including excavation and refilling etc.
	 
	 
	 
	 

	iii
	Steel section ,channels,angles,flats,clamps,G.I nuts ,bolts and required harware etc.of different sizes for cross arms,bracings,supports etc.for pole ,insulator lightning arrestors,GO Switch,G.I pipe for 11kv cables ,support for terminations,  etc.  including anti-climbing barbed wires, dangers  plate etc:- Lot.
	 
	 
	 
	 

	iv
	11KV class disc/pin/support insulator complete with clamps and fixing hard ware etc. complete as required -Lot.
	 
	 
	 
	 

	v
	11KV station class thyrite type lightning arrestors complete with mounting arrangement  on the incomiming overhead line along withearthing connections as required  -1 Set of 3 Nos .-1No.per phase)
	 
	 
	 
	 

	vi
	G.O. Air Bbreak switch 400A  with do fuses,16 kA, with gang operating device,with pad  locking arrangement, operating rod,supports,complete with operating handle and locking arrangement .-1Set.
	 
	 
	 
	 

	vii
	ACSR conductor and connectors for tapping connection from overhead line complete as required with heat -shrinkable insulating sleeves for protection of connections -Lot. 
	 
	 
	 
	 

	viii
	11 kV cable trifucating box and outdoor type cable termination kit for 11kV ,XLPE insulated ,armoured,3core 240 sq.mm .Al conductor cable -1 set 
	 
	 
	 
	 

	ix
	Earth Connections of 2 pole structure and earth wire of overhead network  etc to the earth electrodes using 50 x6 mm G.I Strip,complete as required Lot.
	 
	 
	 
	 

	x
	Cutting and pruning of leaves and branches of trees for incoming line as required at site -lot.
	 
	 
	 
	 

	xi
	Co-ordination with Electricity Board for termination of 11 kV incoming line on two pole structure as required at site.
	 
	 
	 
	 

	1.2
	11KV Out door type compact secondary substation
	1
	Set
	
	

	 
	Supply installation, testing and commissioning of 11KV out door type compact secondary substation, comprising of the following-
	 
	 
	 
	 

	 
	 HT SIDE -1No. 11kv 400A ,21KA /3 Sec.indoor type ,non-extensible, SF6 gas insulated ring main unit type DV with 1 no. Vaccum circuit breaker enclosed in stainless steel tank with self powerd microprocessor based numerical relay and dedicated CTS for protetion of Transformer.
	 
	 
	 
	 

	 
	Transformer  -1No 400KVA , 11KV/433V Hermatically sealed and 
	 
	 
	 
	 

	 
	corrugated tank type design oil type  transformer with
	 
	 
	 
	 

	 
	off load tap changer.
	 
	 
	 
	 

	 
	LT SIDE-
	 
	 
	 
	 

	 
	1 No630A 4 pole  Fixed ACB with built-in microprocessor based protection releases  over current, earth fault, under voltage and over voltage relays and necessary CTs of suitable ratings.1 No. 0-630A CT operated type Ammeter with selector switch, 3 Nos.630/5A. 15VA class I CTs.
	 
	 
	 
	 

	 
	1 No. 0-500 V voltmeter with selector switch and control fuses.
	 
	 
	 
	 

	 
	3 Nos. Phase indicating LEDs with control fuses.
	 
	 
	 
	 

	 
	1 No. APFCR Relay with 1no. 630A/5A CT and all items required to complete control circuit including but not limited to auto/manual selector switch, timer, ON-OFF Push buttons and ON /OFF  indicator lamps with control fuses for each capacitor, control contactors, wiring etc.
	 
	 
	 
	 

	 
	for  all capacitors and complete in all respect.
	 
	 
	 
	 

	 
	Bus bar 
	 
	 
	 
	 

	 
	 630 A Three Phase 4 wire colourcoded non-adhesive
	 
	 
	 
	 

	 
	PVC insulated electrolytic`Al' conductor bus bar.
	 
	 
	 
	 

	 
	Outgoings.
	 
	 
	 
	 

	 
	 6 Nos.125A TPN Switch Disconnector Fuse unit with 80A
	 
	 
	 
	 

	 
	HRC fuses  and 80A Contactor category AC-6B
	 
	 
	 
	 

	 
	(Capacitor duty),25 KVAR capacitors with discharge resistor.
	 
	 
	 
	 

	 
	1 No 630A 4Pole on load changeover switch with 600A
	 
	 
	 
	 

	 
	HRC fuses .
	 
	 
	 
	 

	1.3
	MAIN LT PANEL
	 
	 
	 
	 

	MR
	Supply, Installation, testing and commissioning of Main LT panel (MLTP) cubicle type compartmentalized floor mounted with separation system as per  IS:8623 part 1 for 415V, 50hZ,3phase 4 wire supply  and comprising of the following :-
	1
	Set
	
	

	 
	1 No630A TPN  Fixed ACB with built-in microprocessor based protection releases  over current, earth fault, under voltage and over voltage relays and necessary CTs of suitable ratings.1 No. 0-630A CT operated type Ammeter with selector switch, 3 Nos.630/5A. 15VA class I CTs.
	 
	 
	
	

	 
	1 No. 0-500 V voltmeter with selector switch and control fuses.
	 
	 
	
	

	 
	3 Nos. Phase indicating LEDs with control fuses.
	 
	 
	
	

	 
	Bus bar 
	 
	 
	
	

	 
	 630 A Three Phase 4 wire colourcoded non-adhesive
	 
	 
	
	

	 
	PVC insulated electrolytic`Al' conductor bus bar.
	 
	 
	
	

	 
	Outgoings.
	 
	 
	
	

	 
	 5 Nos.63A TPN MCCB with overload and short protection &1 No.extended type operating mechanism.
	 
	 
	
	

	 
	1 No200A TPN 35KA MCCB with overload and short protection &1 No.extended type operating mechanism.
	 
	 
	
	

	 
	1 No400A TPN MCCB with overload and short protection &1 No.extended type operating mechanism.
	 
	 
	
	

	 
	 5 Nos.125A TPN MCCB with overload and short protection &1 No.extended type operating mechanism.
	 
	 
	
	

	 
	Note:
	 
	 
	
	

	 
	Minor variations in specifications and Bill of Materials for panels should be envisaged in the quoted prices for panel installation. The panel shall include all internal wiring as per scheme approved by consultant and all other required accessories.
	 
	 
	
	

	 
	1) Panel shall be suitable to receive Cable from Top and Bottom.
	 
	 
	
	

	 
	2) All MCCB's shall be with extended type Door operating handle.
	 
	 
	
	

	 
	3) All CT's shall be cast resin type.
	 
	 
	
	

	1.4
	Ground,First ,Second &Third FLOOR SUB POWER PANEL.
	4
	Sets
	
	

	MR
	Supply, Installation, testing and commissioning of Sub Panel cubicle type compartmentalized floor mounted with separation system as per  IS:8623 part 1 for 415V, 50hZ, 3phase 4 wire supply as per technical specification and comprising of the following :-
	 
	 
	
	

	 
	Incomer
	 
	 
	
	

	 
	125A TPN MCCB with overload and short circuit releases, 1 No. ON/OFF lamp with control fuses.
	 
	 
	
	

	 
	1 No. 0-125A CT operated type Ammeter 
	 
	 
	
	

	 
	with selector switch, 3 Nos. 125/5A class I CTs
	 
	 
	
	

	 
	1 No. 0-500 V voltmeter with selector switch and control fuses.
	 
	 
	
	

	 
	3 Nos. Phase indicating lamps with control fuses.
	 
	 
	
	

	 
	Bus bar  - 200A 433V Three Phase 4 wire colourcoded non-adhesive PVC insulated electrolytic`Al' conductor bus bar.
	 
	 
	
	

	 
	Outgoings
	 
	 
	
	

	 
	 5Nos.63A four  pole MCB of C series.
	 
	 
	
	

	 
	SUB TOTAL OF SECTION `1'
	 
	 
	
	

	 
	SECTION - `2'
	 
	 
	
	

	2.0
	POWER  CABLES, AND CABLE END TERMINATION.
	 
	 
	
	

	MR
	Supply, installation, testing & commissioning of 1100 V grade aluminium/copper conductor (as specified below) extruded PVC insulated PVC inner sheath, GI wire/tape armoured (as specified below) and other block PVC sheathed cable of following specifications and sizes in trenches, cable racks or trays or pipes, including supply of GI clamps and screws and providing aluminum cable tags at every 20 metres and at both termination points, including unloading and transportation of cables at site, unpacking, complete with labour and material. :
	 
	 
	
	

	2.1.1
	3 1/2C X 300   sq.mm. AYFY 
	150
	Mtrs.
	
	

	2.1.2
	3 1/2C X 150 sq.mm. AYFY 
	150
	Mtrs.
	
	

	2.1.3
	3 1/2C X50    sq.mm. AYFY 
	50
	Mtrs.
	
	

	2.1.5
	4C X 25       sq.mm. AYFY 
	200
	Mtrs.
	
	

	2.1.6
	4C X 16        sq.mm. AYFY 
	200
	Mtrs.
	
	

	 
	Note
	 
	 
	
	

	 
	1) All cables shall be as per IS:1554 Part 1 latest revision.
	 
	 
	
	

	 
	2) The cable lengths furnished here are tentative.The Contractor shall submit a cable schedule with actual length of cable after award of job. Cable procurement shall be taken up after the schedule is approved.
	 
	 
	
	

	
	3) Payment shall be as per actual measurement of laid cables at site as certified by site engineer.
	 
	 
	
	

	2.2
	Supply and installation of cable end termination for 1100 V grade cables using brass double compression cable glands and aluminium/copper thimbles of Dowell make with manual/ hydraulic crimping method, earthing of cable armour connection to equipment using cadmium plated bolts, nuts and spring washers, restoration of complete cable insulation (Aluminium thimbles for aluminium conductor cables and copper thimbles for copper conductor cables will be used.)
	 
	 
	
	

	2.2.1
	3 1/2C X 300   sq.mm. AYFY 
	12
	Nos.
	
	

	2.2.2
	3 1/2C X 150 sq.mm. AYFY 
	6
	Nos.
	
	

	2.2.3
	3 1/2C X 50    sq.mm. AYFY 
	8
	Nos.
	
	

	2.2.4
	4C X 25    sq.mm. AYFY 
	26
	Nos.
	
	

	2.2.5
	4C X 16        sq.mm. AYFY 
	46
	Nos.
	
	

	2.3
	Supply, installation, testing & commissioning of 11 KV cable with circular stranded compacted aluminium conductor, conductor screen, XLPE insulation, insulation screen, PVC tape bedding,steel wire armoured overall PVC sheathed as per IS:7098 Part II, suitable for effectively earthed neutral system, in trenches, cable racks or trays or pipes, including supply of GI clamps and screws and providing aluminum cable tags at every 20 metres and at both termination points,including unloading and transportation of cables at site, unpacking, complete with labour and material. :
	 
	 
	
	

	2.3.1
	3C X120 Sq.mm.
	10
	Mtrs.
	
	

	2.4
	Excavation of earth in all types of soil for cable trench upto 1 m deep and 0.3m wide (at bottom of trench) including shoring and strutting, provision of fine river sand layer from 150 mm below the cables upto 150 mm over the top of the cables, 75mm thick second class brick protection above the sand layer along the width of the trench,back filling with light compactions with loose soil upto grade level.
	10
	RM
	
	

	2.5
	Supplying and fixing of route markers with 100mmX100mm G.I.plate 5 mm thick with inscriptions therein bolted to 35 mm X 35 mm X 6 mm ISA 600 mm long and fixing the same in ground (with necessary foundation) as required as per enclosed typical drawing.
	5
	Nos.
	
	

	2.6
	Supply and installation of indoor type termination for 11 KV grade aluminium conductor XLPE insulated cable, including cutting, stripping,sealing, providing compression type lugs,crimping/ soldering to cables, restoration of insulation, clamping of cable, earthing of armour,connection to equipment etc.  The termination shall be cold shrink or push on type type.  the termination design shall provide stress relief and complete external leakage insulation (Class 2 termination as per IEEE Std 48-1975).
	 
	 
	
	

	a)
	3 C X 120 Sq.mm.
	2
	Nos.
	
	

	2.8
	Cable Tray (perforated)
	 
	 
	
	

	 
	Supply and fixing of following sizes perforated cable tray 2 mm thick duly painted in one coat of zinc chromate primer and two coats of enamel paint stoved, of approved shade including supply and installation of bends, supporting/hanging arrangements and complete in all respect.
	 
	 
	
	

	2.8.1
	600  mm wide
	30
	Mtrs.
	
	

	2.8.2
	300  mm wide
	50
	Mtrs.
	
	

	2.8.3
	150  mm wide
	50
	Mtrs.
	
	

	 
	Note:-
	 
	 
	
	

	 
	Structural steel for supporting and hanging arrangements, anchors, hardware etc. should be included in cost; with 1 coat of Zinc Chromatic primer and 1coat of enamel paint of same shade as tray.
	 
	 
	
	

	2.9
	Cable Tray (ladder type)
	 
	 
	
	

	 
	Supply and fixing of following sizes perforated type cable tray 2 mm thick duly painted in one coat of zinc chromate primer and two coats of enamel paint stoved, of approved shade including supply and installation of bends, supporting/hanging arrangements and complete in all respect as per typical drawing enclosed.
	 
	 
	
	

	2.9.1
	450  mm wide
	10
	Mtrs.
	
	

	 
	Note:-
	 
	 
	 
	 

	 
	Structural steel for supporting and hanging
	 
	 
	 
	 

	 
	arrangements, anchors, hardware etc. should be included in cost; with 1 coat of Zinc Chromatic primer and 1coat of enamel paint of same shade as tray.   
	 
	 
	
	 

	2.10.
	Providing and fixing in position the following RCC Hume Pipe for road crossing including RCC colars and waterproof sealing of pipes at joints and two ends after laying of cables with sikalatex motar, all other accessories as required, complete in all respect. Cost of hume pipe to include cost of road cutting and excavation upto 1 m depth and back filling with compaction.
	 
	 
	
	 

	2.10.2
	300mm 
	10
	Mtrs.
	
	

	2.11.
	Providing and fixing in position the following medium grade GI pipe as per IS:1239 make Tata/ Jindal including cutting, threading, bending, supply and installation of supports with primer painting, all accessories like tees, bends,elbows, spacers, GI clamps, plugs, bushings etc concealed or exposed as called for, cutting and chasing of walls and floor and making good the same as per good engineering practice,complete in all respect , including waterproof sealing of pipes at two ends after laying of cables with sikalatex motar.
	 
	 
	
	

	2.11.17
	150 mm dia. 
	5
	Mtrs.
	
	

	 
	SUB TOTAL OF SECTION `2'
	 
	 
	
	

	 
	SECTION - `3'
	 
	 
	 
	 

	3.0
	SAFETY EQUIPMENT
	 
	 
	 
	 

	3.1
	Supply and fixing in position of approved "Shock treatment charts" written in "English' and "Local Language".  these charts shall be framed in teak wood frame and covered with glass in front.
	2
	Sets
	
	

	3.2
	Supply and fixing in position 1000 mm wide 15mm. thick 11 KV grade rubber matting tested quality, approved make and ISI marked.
	1
	Mtrs.
	
	

	3.3
	Supply and fixing of 11 KV grade danger boards.
	2
	Nos.
	
	

	3.4
	Supplying and fixing of 415 V Danger Board.
	5
	Nos.
	
	

	 
	SUB TOTAL OF SECTION `3'
	 
	 
	
	

	 
	SECTION - `4'
	 
	 
	
	

	4.0
	EARTHING 
	 
	 
	
	

	4.1
	Supply, installation and testing of earthing station with 600 mm X 600 mm X 6 mm. Thick GI plate electrode including accessories and providing masonary enclosure with cover plate having locking arrangement and watering pipe etc. but without salt and coke as required. 
	6
	Nos.
	
	

	4.2
	Supply, installation and testing of earthing station with 600 mm X 600 mm X 3 mm. Thick copper  plate electrode including accessories and providing masonary enclosure with cover plate having locking arrangement and watering pipe etc. but without salt and coke as required. 
	6
	Nos.
	
	

	4.3
	Supply, installation and testing of  GI pipe  4.5mtrs long 40mm dia including accessories and providing masonary enclosure with cover plate having locking arrangement and watering pipe etc. but without salt and coke as required. 
	2
	Nos.
	
	

	4.4
	Extra for using salt/coke for pipe earthing as required.
	2
	Nos.
	
	

	4.5
	Extra for using salt/coke for GI/copper plate  earthing as required.
	12
	Nos.
	
	

	4.4
	Supplying and fixing in position the following bare earthing conductors at a depth of 600 mm below grade level, including providing all fixing accessories, GI  fixing hardware and effecting proper connections with anticorrosive painting of joints, as per specification, excavation and backfilling of earth.
	 
	 
	
	

	4.4.1
	Copper flat 50 mm X 3 mm. 
	150
	Mtrs.
	
	

	4.4.2
	GI flat 50 mm X 6 mm. 
	150
	Mtrs.
	
	

	4.4.3
	GI flat 50 mm X 3 mm. 
	50
	Mtrs.
	
	

	4.4.4
	GI 25 mm X 3 mm. 
	50
	Mtrs.
	
	

	4.4.5
	8 SWGcopper wire
	350
	Mtrs.
	
	

	4.5
	Construction of brick masonry manhole of the following sizes with bricks in cement mortar, RCC top slab, foundation concrete inside plastering and CI cover with frame (medium duty 500 mm internal diameter) 1000 mm X 1000 mm X 750 mm deep
	1
	Nos.
	
	

	 
	SUB TOTAL OF SECTION `4'
	 
	 
	
	

	 
	SECTION `5'
	 
	 
	
	

	5.0
	 Point wiring in steel conduit with modular  type switch
	 
	 
	
	

	5.1
	 Wiring for  light point /fan Point  / exhaust fan point/call bell point wiring with 1.5sqmm FR PVC  insulated copper conductor single core cable in surface/recessed steel conduit with modular switch modular plate ,suitable GI box and earthing the point  with 1.5 sqmm FR PVC insulated copper conductor single core  cable etc as required.
	697
	Nos.
	
	

	5.2
	 Supply and fixing of  stepped type  electronic  fan regulator complete in all respect. 
	92
	Nos.
	
	

	5.3
	 supply and fixing of fan box, electronic type fan regulator, moulded type switch alongwith GI box and complete in all respect. 
	92
	Nos.
	
	

	5.3
	Wiring of 5A universal type light plug point using with 3 nos 2.5 mm2  PVC insulated FRLS copper wires including termination  and fixing and complete in all respect (cost of 5A socket not included).
	350
	Mtrs.
	
	

	5.7
	Point  wiring of Utility socket outlet 15 amps single phase with M.S.Conduits and 3 Nos 4sqmm Cu wires, (15 amps switch socket not included).
	750
	Mtrs.
	
	

	5.8
	Point  wiring of UPS socket outlet with M.S.Conduits and 3 Nos 4sqmm Cu wires, (15 amps switch socket not included).
	750
	Mtrs.
	
	

	5.8
	 Circuit wiring with following nos. of wires in M.S. conduits including termination of wires at both ends as per specifications complete in all respect.
	 
	 
	
	

	5.9.1
	With 3 Nos. X 2.5 mm2 PVC insulated FRLS copper wires.
	750
	Mtr.
	
	

	5.9.2
	With6 Nos. X 2.5 mm2 PVC insulated FRLS copper wires.
	250
	Mtr.
	
	

	 
	TOTAL OF SECTION `5'
	 
	 
	
	

	 
	SECTION `6'
	 
	 
	
	

	6.0
	SUPPLY & FIXING of POWER SOCKET OUTLETS (MODULAR TYPE)
	 
	 
	
	

	6.1
	Supply & fixing of  16A universal type socket out le tof modular type 240 V power socket with controlling switchand concealed GI box.
	52
	Nos.
	
	

	6.2
	Supply & fixing of modular type light plug point 3-pin 240V 5A with 6A controlling switch and concealed GI box.
	35
	Nos.
	
	

	6.3
	Supply & fixing of modular type light plug point 5-pin 240V 3nos x 5A with 6A controlling switch and concealed GI box for computer power
	75
	Sets
	
	

	6.4
	Supply & fixing and installation of 240V 20A 3-pin  SPN industrial tpe socket outlet with two pole and earth metal enclosed plug top along with 20amps  C series SP MCB in sheet steel enclosure on surface or in recess with chained metal cover for the socket out let and complete with connections testins and commissioning etc. as required.
	5
	Nos.
	
	

	6.5
	Supply & fixing and installation of 415V 100A 4Pole 16KA MCCB IN Sheet steel enclosure for lift.(location in machine room) decorative finish as approved by Owner.
	2
	Nos.
	
	

	 
	Note :-
	 
	 
	
	

	 
	All sockets/fittings shall be selected by the owner as per sample submitted by the contractor from amongst the specified approved makes.
	 
	 
	
	

	 
	TOTAL OF SECTION `6'
	 
	 
	
	

	 
	SECTION `7'
	 
	 
	
	

	 
	TELEPHONE CONDUITING AND WIRING
	 
	 
	
	

	7.1
	Providing, fixing and testing of telephone tag blocks in M.S. painted/FRP enclosure concealed in wall including cutting, chasing, fixing and making them good with tinned brass Elemex type terminals for connection with knockout conduit entries complete in all respect of the following sizes.
	 
	 
	
	

	a)
	50 pair
	4
	Nos.
	
	

	b)
	200 pair
	1
	Nos.
	
	

	7.2
	Providing, fixing and testing of telephone point wiring with two pair twisted pair of 0.5 mm dia. tinned copper conductor PVC insulated and sheathed wire in 1.6 mm thick 25/20 mm dia. M.S. conduit ISI marked including all necessary conduit accessories and end termination at tag blocks/telephone outlets,fixing of concealed GI boxes and telephone outlets but excluding the cost of box/telephone socket outlet and complete in all respect.
	2000
	Mtrs.
	
	

	7.3
	Providing, laying, testing and commissioning of following sizes tinned copper conductor PVC insulated twisted pairs, overall aluminium mylar tape screened and PVC sheathed telephone cable in Existing conduit  including all necessary conduit accessories end termination at both ends and complete in all respect.
	 
	 
	
	

	7.3.2
	50 pair X 0.71 mm dia.
	100
	Mtrs.
	
	

	7.4
	Providing, fixing and termination of modular type RJ-11 (double telephone outlet) complete with recessed GI box etc.
	104
	Nos.
	
	

	7.5
	Supplying and laying of following sizes 1.6 mm thick M.S. conduit with all accessories, pull boxes, and 14 SWG GI Pull wire, for future installation of computer network cables through these conduits. 
	 
	 
	
	

	7.5.1
	20 mm dia.
	500
	Mtrs.
	
	

	7.5.2
	25 mm dia.
	750
	Mtrs.
	
	

	7.6
	Providing, and fixing of   recessed GI box  suitable for modular type RJ-45computer  outlet complete in all allrespect.
	104
	Nos.
	
	

	 
	SUB TOTAL OF SECTION `7'
	 
	 
	
	

	 
	SECTION `8'
	 
	 
	
	

	8.0
	EXTERNAL LIGHTING
	 
	 
	
	

	8.1
	Supply, installation, testing and commissioning of 65mm dia G I pole 3000mm high  including junction box with 16 Amp. SP  MCB and loop-in loop-out, terminals for 2Nos. 4Cx16 mm2 AYFY cables and 3Nos. 2.5 mm2 copper conductor from junction box to fitting, alongwith necessary 1:2:4 concrete foundation 1.0 m high and making plinthabove ground. 
	24
	Nos.
	
	

	8.2
	Supply, installation, testing and commissioning of street light fixture "Pumpkin lantern L-10" make - Twinkle complete with 70 W metal halide lamp complete with CG box, ignitor ballast and PF improvement capacitors and all accessories required.
	24
	Nos.
	
	

	8.3
	Supply, installation, testing and commissioning of gate light fixture HPC-102/125W HPMV lamp. 
	4
	Nos.
	
	

	 
	SUB TOTAL OF SECTION `8'
	 
	 
	
	

	 
	SECTION `9'
	 
	 
	
	

	9.0
	LIGHTING FIXTURES
	 
	 
	
	

	 
	Supply, installation, testing and commissioning of light fittings as per specifications below, complete with control gear, lamps, fixing and mounting accessories as required.  Samples shall be submitted by contractor for approval of owner.
	 
	 
	
	

	9.1
	Surface mounted Bulkhead luminaires with 1 No. 60W GLS lamp weatherproof type IP55 equivalent to Philips make model No.NXC-101.
	16
	Nos.
	
	

	9.2
	Surface mounted type fluorescent fitting including 1 No. 36W Trulite fluorescent lamp, copper wound ballast,  capacitors equivalent to Philips make model No. TMC 55/136
	122
	Nos.
	
	

	9.3
	Surface mounted type ceiling light equivalent toCrompton make model No.CSBE211MCUB  including 2Nos X11w  CFL lamp. 
	8
	Nos.
	
	

	9.4
	Recessed type down light equivalent toCrompton make model No.DDLV 18 with SFB7018 BALLAST  including 1Nos X18w  CFL lamp. 
	119
	Nos.
	
	

	9.5
	Recessed type  light equivalent to Crompton make model NoCRFQ336/EB/P5 with   including 3Nos X36w  CFL lamp. 
	180
	Nos.
	
	

	9.6
	Decorative type  wall bracket light with 60 W GLS lamp
	15
	Nos.
	
	

	9.7
	Decorative type  picture t light with 18 W CFL  lamp
	6
	Nos.
	
	

	9.8
	Illuminated EXIT signage with built in NiCd maintenance free batteries suitable for at least 3 hours back-up time with 11W CFL long life tube (Make : Prolite) and of following categories (exact insciption/ signage shall be decided Later)
	 
	 
	
	

	a)
	Decorative single sided surface mounted
	20
	Nos.
	
	

	9.9
	Brass angle holder to be fixed above mirror.
	5
	Nos.
	
	

	9.10
	1200 mm dia. sweep ceiling fan.
	92
	Nos.
	
	

	9.11
	400 mm dia. sweep super deluxe wall mounted fan.
	2
	Nos.
	
	

	9.12
	230 mm dia. 900 RPM 230V 50 Hz single phase exhaust fan decorative type with louvres and bird screen.
	16
	Nos.
	
	

	9.13
	300 mm dia. 900 RPM 230V 50 Hz single phase exhaust fan decorative type with louvres and bird screen.
	12
	Nos.
	
	

	9.14
	450 mm dia. 900 RPM 230V 50 Hz single phase exhaust fan decorative type with louvres and bird screen.
	8
	Nos.
	
	

	 
	SUB TOTAL OF SECTION `9'
	 
	 
	
	

	 
	Note :
	 
	 
	 
	 

	 
	All light fitting shall be selected by the Consultant/Client as per sample submitted from amongst the list of approved makes.
	 
	 
	
	

	 
	SECTION - `10'
	 
	 
	
	

	 
	LIGHTING/POWER DISTRIBUTION BOARDS
	 
	 
	
	

	10.0
	Supply, installation, testing and commissioning of 500V distribution boards and isolators complete with:-
	 
	 
	
	

	i)
	Copper bus bars of suitable rating together with tapped neutral bar for individual phases.
	 
	 
	
	

	ii)
	Cable glands conduit adaptor box as required.
	 
	 
	
	

	iii)
	Interconnections and earthing as specified.
	 
	 
	
	

	iv)
	14 SWG sheet steel enclosure suitable for recessed or surface mounting, double door arrangement, with hinged locable door outside.
	 
	 
	
	

	v)
	Phase to phase barriers incase of 3 phase boards.
	 
	 
	
	

	vi)
	Necessary supporting frame and painting with powder coated finish in approved shade.
	 
	 
	
	

	vii)
	PVC numbered ferruling on each outgoing circuits.
	 
	 
	
	

	viii)
	Circuit diagram marking in the inside of the hinged door.
	 
	 
	
	

	 
	Note :
	 
	 
	
	

	 
	1) Outgoing MCBs shall be `B' series for lighting application.   And  c series for computer &other power application.
	 
	 
	
	

	 
	2) Samples of switchboards shall be presented by Contractor for owner's approval.
	 
	 
	
	

	10.1
	6 way TPN LDB
	4
	Sets
	
	

	 
	Incomer
	 
	 
	
	

	 
	1 No./63A 4 pole 100 mA RCCB Isolator.
	 
	 
	
	

	 
	Outgoing
	 
	 
	
	

	 
	14 Nos. 10A SP MCB 
	 
	 
	
	

	 
	4 Nos. 25A SP MCB 
	 
	 
	
	

	10.2
	8 way TPN LDB
	1
	Sets
	
	

	 
	Incomer
	 
	 
	
	

	 
	1 No./63A 4 pole 100 mA RCCB Isolator.
	 
	 
	
	

	 
	Outgoing
	 
	 
	
	

	 
	24 Nos. 10A SP MCB 
	 
	 
	
	

	10.3
	4 way TPN LDB
	4
	Sets
	
	

	 
	Incomer
	 
	 
	
	

	 
	1 No./63A 4 pole 100 mA RCCB Isolator.
	 
	 
	
	

	 
	Outgoing
	 
	 
	
	

	 
	9 Nos. 10A SP MCB 
	 
	 
	
	

	 
	3 Nos. 25A SP MCB 
	 
	 
	
	

	10.4
	6way TPN PDB
	4
	Sets
	
	

	 
	Incomer
	 
	 
	
	

	 
	1 No./63A 4 pole 100 mA RCCB Isolator.
	 
	 
	
	

	 
	Outgoing
	 
	 
	
	

	 
	18 Nos. 32A SP MCB 
	 
	 
	
	

	10.4
	12way SPN UPS DB
	4
	Sets
	
	

	 
	Incomer
	 
	 
	
	

	 
	1 No./63A double pole 100 mA RCCB Isolator.
	 
	 
	
	

	 
	Outgoing
	 
	 
	
	

	 
	12 Nos. 32A SP MCB 
	 
	 
	
	

	10.3
	External Lighting LDB
	1
	Sets
	
	

	 
	8 way TPN LDB
	 
	 
	 
	 

	 
	Incomer
	 
	 
	 
	 

	 
	1 No. 63A 4 pole 30 mA RCCB 
	 
	 
	 
	 

	 
	Outgoings .
	 
	 
	 
	 

	 
	3 Nos. 20A TPN `B' series MCB.
	 
	 
	 
	 

	 
	3 Nos. 20A SP `B' series MCB.
	 
	 
	 
	 

	 
	1 Nos. 10A SP `B' series MCB.
	 
	 
	 
	 

	 
	SUB TOTAL OF SECTION `10
	 
	 
	 
	146162.00


ASSISTANT ENGINEER.IV


EXECUTIVE ENGINEER(CD.XIII)
	
	

	
	                                    OFFICE   BUILDING   FOR   DELHI   CO-OPERATIVE   HOUSING  FINANCE
	

	
	                                  CORPORATION   LTD.,  SECTOR-20,  PHASE - I,   DWARKA,   DELHI
	

	
	SCHEDULE  OF QUANTITIES FOR FIRE FIGHTING SYSTEM
	

	
	
	
	
	
	

	
	ITEM DESCRIPTION
	QTY
	UNIT
	RATE
	 AMOUNT 

	
	
	
	
	
	

	
	 
	 
	 
	 
	 

	
	SECTION - I PUMPS AND PUMP PANEL
	 
	 
	 
	 

	
	 
	 
	 
	 
	 

	1
	Supplying, installing, testing and commissioning of Fire authority approved Electrical driven Fire Hydrant and Sprinkler pumps suitable for automatic/ manual operation consisting of the following.  The pumps and motors shall be certified by pump manufacturer for performance: Horizontally mounted, single stage centrifugal end suction type fire pump capable of delivering2280 LPM against a total head of 70 meters while running at 2900 r.p.m. complete having tail pieces for proper connection to suction and delivery line, having a name plate indicating suction, delivery, head, discharge, stages, r.p.m. and direction of rotation. Squirrel cage, TEFC induction motor  415 + 10% 3-phase 50 Hz A.C, of suitable HP  for the above pump with 10% spare capacity compared to pump rating running at 2900  r.p.m. Common Bed plate of requisite strength manufactured out of M.S. channels. 1 No. pressure gauge with isolation cock, safety relief valves on the delivery line. Coupling and coupling guard for direct coupling of pump and motor. Drain pipe with valve (25 dia). Suitable ant-vibration mounts as approved by consultant for mounting of the pump on a concrete pedestal (pedestal not in scope)
	1
	Set
	 300,000.00 
	              300,000.00 

	2.
	Supplying, installing, testing & commissioning of fire authority approved Diesel Engine driven stand by fire pump suitable for automatic / manual operations consisting of the following. The pump and engine shall be assembled in the pump manufacturers works and certified by them for performance : Horizontally mounted multistage centrifugal end suction pump capable for delivery of 2280 LPM against a total head of 70 meters while running
	1
	Set
	
	

	
	at 1800 r.p.m. at 90 BHP complete having tail
	 
	 
	
	

	
	pieces for proper connection to suction &
	 
	 
	
	

	
	delivery line, having a name plate indicating
	 
	 
	
	

	
	suction stages, r.p.m. & direction of rotation.
	 
	 
	
	

	
	Diesel engine 90BHP, 1800RPM for the above
	 
	 
	
	

	
	pump complete with standard accessories &
	 
	 
	
	

	
	suitable cooling system as per enclosed
	 
	 
	
	

	
	technical specification.
	 
	 
	
	

	
	Common base plate of requisite strength
	 
	 
	
	

	
	manufactured out of M.S. channels.
	 
	 
	
	

	
	1 No. pressure gauge with isolation cock safety
	 
	 
	
	

	
	relief valve, none return valve, butterfly valve on
	 
	 
	
	

	
	the delivery line.
	 
	 
	
	

	
	Coupling & coupling guard for direct coupling of
	 
	 
	
	

	
	engine & pump.
	 
	 
	
	

	
	1 No. 200 litre capacity day oil storage tank
	 
	 
	
	

	
	fabricated from 4 mm thick M.S. plates. Tank
	 
	 
	
	

	
	shall be provided with inlet, outlet, overflow, vent
	 
	 
	
	

	
	drain connections, manhole cover (300 mm I.D.)
	 
	 
	
	

	
	& level indicator.  Tank shall be mounted on 2 m
	 
	 
	
	

	
	high steel structural supports with access ladder
	 
	 
	
	

	
	(painted with 2 coats of red oxide paint). Tank
	 
	 
	
	

	
	shall be provided with epoxy coat from inside
	 
	 
	
	

	
	with one coat of red oxide & two or more coats
	 
	 
	
	

	
	of synthetic enamel paint of approved colour
	 
	 
	
	

	
	outside.
	 
	 
	
	

	
	Drain pipe with valve (25 dia)
	 
	 
	
	

	
	Engine Control panel provided by the
	 
	 
	
	

	
	manufacturer. Engine Starting Panel along with
	 
	 
	
	

	
	trickle and boost charger as per technical
	 
	 
	
	

	
	specifications. 24 volts 180 AH (2 sets) lead acid
	 
	 
	
	

	
	battery (12volts - 2 Nos.) starting the engine
	 
	 
	
	

	
	automatically with boost / Trickle charger for 
	 
	 
	
	

	
	complete as per specification & as required. 
	 
	 
	
	

	
	Suitable antivibration mounts  as approved by
	 
	 
	
	

	
	consultant for mounting of the pump on a
	 
	 
	
	

	
	concrete pedestal (pedestal not in scope)
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, installing, testing & commissioning of
	1
	Set
	
	

	
	fire authority approved electrically driven
	 
	 
	
	

	
	automatic pressurisation pump set for hydrant
	 
	 
	
	

	
	pumps suitable for automatic/manual operation
	 
	 
	
	

	
	consisting of the following :
	 
	 
	
	

	
	Horizontally mounted single stage centrifugal
	 
	 
	
	

	
	end suction type jockey pump complete for
	 
	 
	
	

	
	delivery 180 LPM against a total head 70 M
	 
	 
	
	

	
	approx. running at 2900 r.p.m. complete with tail
	 
	 
	
	

	
	pieces for proper connection to suction and
	 
	 
	
	

	
	delivery line.
	 
	 
	
	

	
	Squirrel cage, TEFC induction motor suitable for
	 
	 
	
	

	
	415 + 10% 3 phase 50 Hz A.C. supply and of
	 
	 
	
	

	
	suitable H.P. for the above pump with 10% spare
	 
	 
	
	

	
	capacity running at 2900 r.p.m.
	 
	 
	
	

	
	Common bed plate of requisite strength
	 
	 
	
	

	
	manufactured out of M.S. channel or of C.I.type.
	 
	 
	
	

	
	Suitable mechanical seal & 1 No. pressure
	 
	 
	
	

	
	gauge with isolation cock on the pump safety
	 
	 
	
	

	
	relief valve on delivery side.
	 
	 
	
	

	
	Coupling and coupling guard for direct coupling
	 
	 
	
	

	
	of motor and pump.
	 
	 
	
	

	
	Drain Pipe with valve (25 dia).
	 
	 
	
	

	
	Suitable antivibration mounts  as approved by
	 
	 
	
	

	
	consultant for mounting of the pump on a
	 
	 
	
	

	
	concrete pedestal (pedestal not in scope)
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, installing, testing & commissioning of
	1
	Set
	
	

	
	fire authority approved electrically driven
	 
	 
	
	

	
	terrace pump set
	 
	 
	 
	 

	
	suitable for automatic/manual operation
	 
	 
	 
	 

	
	consisting of the following :
	 
	 
	 
	 

	
	Horizontally mounted single stage centrifugal
	 
	 
	 
	 

	
	end suction type jockey pump complete for
	 
	 
	 
	 

	
	delivery 450 LPM against a total head 50 M
	 
	 
	 
	 

	
	approx. running at 2900 r.p.m. complete with tail
	 
	 
	 
	 

	
	pieces for proper connection to suction and
	 
	 
	 
	 

	
	delivery line.and sterter panel.
	 
	 
	 
	 

	
	Squirrel cage, TEFC induction motor suitable for
	 
	 
	 
	 

	
	415 + 10% 3 phase 50 Hz A.C. supply and of
	 
	 
	 
	 

	
	suitable H.P. for the above pump with 10% spare
	 
	 
	 
	 

	
	capacity running at 2900 r.p.m.
	 
	 
	
	

	
	Common bed plate of requisite strength
	 
	 
	
	

	
	manufactured out of M.S. channel or of C.I.type.
	 
	 
	
	

	
	Suitable mechanical seal & 1 No. pressure
	 
	 
	
	

	
	gauge with isolation cock on the pump safety
	 
	 
	
	

	
	relief valve on delivery side.
	 
	 
	
	

	
	Coupling and coupling guard for direct coupling
	 
	 
	
	

	
	of motor and pump.
	 
	 
	
	

	
	Drain Pipe with valve (25 dia).
	 
	 
	
	

	
	Suitable antivibration mounts  as approved by
	 
	 
	
	

	
	consultant for mounting of the pump on a
	 
	 
	
	

	
	concrete pedestal (pedestal not in scope)
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, Testing & commissioning of electrical
	1
	set
	
	

	
	panel floor mounted compartmentalized
	 
	 
	
	

	
	fabricated from 14 SWG MS sheet painted as
	 
	 
	
	

	
	per 7 tank procedure as per detailed
	 
	 
	
	

	
	specification and consisting of the following:
	 
	 
	
	

	
	a)    Incomer switch-disconnector fuse- feeder
	 
	 
	
	

	
	250A with phase indication lamps,   voltmeter  
	 
	 
	
	

	
	with selector switch, control fuses  -          1 no.
	 
	 
	
	

	
	b)    Outgoing  Star/Delta starter  for hydrant /
	 
	 
	
	

	
	sprinkler  pump with  CTs, ammeter  with 
	 
	 
	
	

	
	selector switch, OLR,  SPPR,  push buttons ,
	 
	 
	
	

	
	contactors, switch-disconnector-fuse as
	 
	 
	
	

	
	required…1 nos.
	 
	 
	
	

	
	c) Outgoing  Star/Delta starter  for jockey  
	 
	 
	
	

	
	pump  with SDF Unit, CT and ammeter  with 
	 
	 
	
	

	
	selector switch, OLR,  SPPR, contactors  Push   
	 
	 
	
	

	
	buttons etc. as required…1 no.
	 
	 
	
	

	
	 d)  Diesel  engine   starting  Panel with battery 
	 
	 
	
	

	
	charger for Diesel Pump-1 no
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supply, laying, testing and commissioning of 1100V grade PVC insulated and PVC sheathed steel Armoured,  Aluminium/ copper conductor cables as per SI:1554/1  including termination cable lugs and glands, supply and installation of  cable rack etc. as per C
	 
	 
	
	

	
	 
	 
	 
	
	

	
	3C X 95 sq.mm Aluminium conductor (AYFY)
	20
	m
	
	

	
	 
	 
	 
	
	

	
	Cable Termination for above
	4
	Nos.
	
	

	
	 
	 
	 
	
	

	
	3C X 10 sq.mm Copper conductor (YWY)
	30
	m
	
	

	
	 
	 
	 
	
	

	
	Cable Termination for above
	4
	Nos.
	
	

	
	 
	 
	 
	
	

	
	4C X 2.5 sq.mm copper conductor (YWY)
	25
	m
	
	

	
	 
	 
	 
	
	

	
	Cable Termination for above
	6
	Nos.
	
	

	
	 
	 
	 
	
	

	
	SUB TOTAL SECTION 'I'
	 
	 
	
	

	
	SECTION -II PIPING AND ACCESSORIES
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, testing, installation and
	3
	Set
	
	

	
	commissioning of pressure switches for
	 
	 
	
	

	
	hydrant, Terrace and Jockey pumps,
	 
	 
	
	

	
	including necessary wiring upto control Panel
	 
	 
	
	

	
	and cut off ball valve and other materials
	 
	 
	
	

	
	including complete piping work with
	 
	 
	
	

	
	accessories, welding work, etc. as required
	 
	 
	
	

	
	at site.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying and installing MS cylindrical type air
	1
	Set
	
	

	
	vessel with dished ends, 450mm dia, 1.5M high  of
	 
	 
	
	

	
	thickness 6 mm  complete with 25mm dia G.I. Pipe 
	 
	 
	
	

	
	connection with delivery header and drain including 
	 
	 
	
	

	
	stop valves, air release valve, safety valve,
	 
	 
	
	

	
	pressure gauge,stand etc. complete as required.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing and fixing MS body with stainless 
	2
	Set
	
	

	
	steel mesh of suitable size and aggregating 10 
	 
	 
	
	

	
	times the bore of the pipe pot type  strainer of the followig sizes
	 
	 
	
	

	
	200mm dia as required at site.
	 
	 
	
	

	
	100mm dia as required at site.
	1
	Set
	
	

	
	 
	 
	 
	
	

	
	Providing, fixing & testing black steel class C
	 
	 
	
	

	
	heavy duty pipes as per IS : 1239 Part I or IS:3589 
	 
	 
	
	

	
	and fittings like flanges, tees, elbows, bends 
	 
	 
	
	

	
	junctions, reducers etc. clamps/ TAC approved 
	 
	 
	
	

	
	structural steel supports as required /directed at 
	 
	 
	
	

	
	site by consultants including cutting & making 
	 
	 
	
	

	
	good the walls, floors, RCC work etc. cutting 
	 
	 
	
	

	
	chases & filling the same with cement concrete 
	 
	 
	
	

	
	1:3:6 ( 1 cement : 3coarse sand : 6 graded stone
	 
	 
	
	

	
	aggregate20mm nominal size) including painting
	 
	 
	
	

	
	the pipes with two coats of post office red enamel
	 
	 
	
	

	
	paint over a coat of primer, and painting of
	 
	 
	
	

	
	supports with 2 coats of red oxide primer &
	 
	 
	
	

	
	enamel paint of approved colour.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	25 mm dia.
	150
	RM
	
	

	
	 
	 
	 
	
	

	
	32 mm dia.
	200
	RM
	
	

	
	 
	 
	 
	
	

	
	40 mm dia.
	20
	RM
	
	

	
	 
	 
	 
	
	

	
	50 mm dia.
	50
	RM
	
	

	
	 
	 
	 
	
	

	
	65 mm dia.
	10
	RM
	
	

	
	 
	 
	 
	
	

	
	80 mm dia.
	20
	RM
	
	

	
	 
	 
	 
	
	

	
	100 mm dia.
	25
	RM
	
	

	
	 
	 
	 
	
	

	
	150 mm dia.
	50
	RM
	
	

	
	 
	 
	 
	
	

	
	200 mm dia.
	40
	RM
	
	

	
	 
	 
	 
	
	

	
	Providing, laying & testing black steel class C'
	 
	 
	
	

	
	heavy duty' pipes as per IS : 1239 Part I or IS:3589 
	 
	 
	
	

	
	and  fittings like flanges, tees, elbows, bends,
	 
	 
	
	

	
	junctions, reducers etc. These pipes shall be
	 
	 
	
	

	
	provided with corrosion  proof treatment like
	 
	 
	
	

	
	covering with pypkote 2 mm as per  IS:10221 and
	 
	 
	
	

	
	necessary excavation & back filling complete.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	80 mm dia
	20
	RM
	
	

	
	 
	 
	 
	
	

	
	100 mm dia.
	10
	RM
	
	

	
	 
	 
	 
	
	

	
	150 mm dia.
	150
	RM
	
	

	
	 
	 
	 
	
	

	
	Providing, erecting, testing & commissioning of 
	2
	Sets
	
	

	
	gunmetal 4 way fire brigade inlet comprising of  
	 
	 
	
	

	
	four gunmetal 63 mm dia male instantaneous 
	 
	 
	
	

	
	coupling with PVC blank cap and steel chain, 
	 
	 
	
	

	
	conforming to IS 904 standard including supply and
	 
	 
	
	

	
	fixing 150mm dia CI butterfly valve and non-return
	 
	 
	
	

	
	valve.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing and fixing suction coupling for fire brigade 
	1
	Set
	
	

	
	drawl of water from tank with 150 mm dia. G.I. 
	 
	 
	
	

	
	(Heavy class) pipe and foot valve, (pipe max.8 m long)
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing and fixing brass 15 mm dia. Air release 
	2
	Sets
	
	

	
	valve automatic action, spring loaded with 1000mm
	 
	 
	
	

	
	highx150mm dia. Air vessel at the top of risers.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing,  fixing, testing gun metal single headed
	10
	Nos.
	
	

	
	hydrant valves with flanged inlet with 63 mm dia 
	 
	 
	
	

	
	oblique  female instantaneous pattern outlet of 
	 
	 
	
	

	
	gun  metal complete with rubber blank cap and 
	 
	 
	
	

	
	chain  wing type plug with suitable size bolts, nuts, 
	 
	 
	
	

	
	washers and gaskets. Landing valves shall be 
	 
	 
	
	

	
	conforming to IS : 5290 specification .
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing & fixing 63 mm dia 15 mtr. Long fungus 
	20
	Nos.
	
	

	
	resistant Reinforced rubber lined hose pipe confor-
	 
	 
	
	

	
	ming to IS:636 part-A with gun metal male and 
	 
	 
	
	

	
	female coupling wire wound with the pipe 
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing and fixing weather proof standard hose 
	5
	Nos.
	
	

	
	box (1000x600x450mm) outdoor type, suitable for
	 
	 
	
	

	
	accommodating yard hydrant and fabricated from
	 
	 
	
	

	
	16 swg MS sheet with control opening, glazed and
	 
	 
	
	

	
	including necessary locking arrangement, painting
	 
	 
	
	

	
	one coat of primer and two coats of P.O. red paint 
	 
	 
	
	

	
	for housing 2 nos. canvas hose pipes, one no. yard 
	 
	 
	
	

	
	hydrant and branch pipe as required. The shutter
	 
	 
	
	

	
	are to be lockable type. The work 'YARD HYDRANT
	 
	 
	
	

	
	HOSE BOX'/ 'FIRE BRIGADE INLET' etc. to be 
	 
	 
	
	

	
	painted on each box.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing and fixing fire authority approved internal
	5
	Nos.
	
	

	
	hose cabinatesize 1200 x 2000  mm height consis-
	 
	 
	
	

	
	ting of frame of 75x75 MS tubes fixed to side walls
	 
	 
	
	

	
	and 75x25mm MS tube shutters with 5.5mm thick
	 
	 
	
	

	
	clear glass fixed to shutter with 10mm MS beading 
	 
	 
	
	

	
	fixed on both side complete with post office red 
	 
	 
	
	

	
	paint on primer and mortice lock handles and 
	 
	 
	
	

	
	100x100mm key box.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing and fixing cast iron double flanged
	 
	 
	
	

	
	(TAC approved) butterfly valve complete with
	 
	 
	
	

	
	bolts, nuts, washers & rubber insertions.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	80 mm dia.
	4
	Nos.
	
	

	
	 
	 
	 
	
	

	
	100 mm dia.
	3
	Nos.
	
	

	
	 
	 
	 
	
	

	
	150 mm dia.
	7
	Nos.
	
	

	
	 
	 
	 
	
	

	
	200 mm dia.
	4
	Nos.
	
	

	
	 
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing and fixing cast iron double flanged
	 
	 
	
	

	
	(TAC approved) non - return valve complete
	 
	 
	
	

	
	with bolts, nuts, washers & rubber insertions.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	80 mm dia.
	2
	No.
	
	

	
	 
	 
	 
	
	

	
	150 mm dia.
	4
	Nos.
	
	

	
	 
	 
	 
	
	

	
	Constructing masonry chamber with first
	 
	 
	 
	 

	
	class brick work in cement mortar 1:5
	 
	 
	 
	 

	
	(1cement : 5 fine sand) for valves, with C.I.
	 
	 
	 
	 

	
	Surface box 400 x 200 mm deep (inside) with
	 
	 
	 
	 

	
	hinged cover fixed in concrete slab 1 :2:4 mix
	 
	 
	 
	 

	
	(1 cement : 2 coarse sand : 4 graded stone
	 
	 
	 
	 

	
	aggregate 20 mm nominal size), necessary
	 
	 
	 
	 

	
	excavation, foundation concrete 1:5:10 ( 1 cement:
	 
	 
	 
	 

	
	 5 fine sand : 10 graded stone aggregate 40mm 
	 
	 
	 
	 

	
	 nominal size) and 12 mm thick inside plastering
	 
	 
	 
	 

	
	 with cement mortar 1:3 (1 cement : 3 coarse sand)
	 
	 
	 
	 

	
	 finished with floating coat of neat cement complete 
	 
	 
	 
	 

	
	 as per standard design.
	 
	 
	
	

	
	600x600x600mm internal dimensions.
	2
	Nos.
	
	

	
	 
	 
	 
	
	

	
	Providing and fixing mosquito proof brass
	 
	 
	
	

	
	grating for tanks.
	 
	 
	
	

	
	150 mm dia.
	4
	Nos.
	
	

	
	 
	 
	 
	
	

	
	Supplying and fixing  first aid
	6
	Set 
	
	

	
	hose reel (swinging type) with 30 meter
	 
	 
	
	

	
	long 20 mm. Internal dia rubber lined hose
	 
	 
	
	

	
	reel tubing, 25 mm dia  Ball valve, shut off
	 
	 
	
	

	
	nozzle of sufficient length at one end of
	 
	 
	
	

	
	this hose and leaded tin, bronze rings and
	 
	 
	
	

	
	adopter to get in to the instantaneous female
	 
	 
	
	

	
	coupling complete with suitable drawn
	 
	 
	
	

	
	brackets, hub etc. as required. The hose reel shall 
	 
	 
	
	

	
	conform to IS: 884-1969.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing gunmetal hand control nozzle with
	6
	Set
	
	

	
	branch pipe as per IS code (IS 908) complete
	 
	 
	
	

	
	fixing clips and pistol grip.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing & fixing M.S. class 'B'  pipe for diesel 
	6
	RM
	
	

	
	pump  exhaust pipe 150 mm dia. including all 
	 
	 
	
	

	
	fittings,  like bends,  tees etc., clamps / structural 
	 
	 
	
	

	
	steel  supports. The pipe shall be provided with 
	 
	 
	
	

	
	50 mm  thick fibre-glass insulation & covering the 
	 
	 
	
	

	
	insulation with 500 g polythene sheet giving proper
	 
	 
	
	

	
	overlaps & sealing the joints with suitable
	 
	 
	
	

	
	adhesive compound.  The pipe shall be provided
	 
	 
	
	

	
	with 24 gauge aluminium sheet cladding.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing & fixing M.S. Class 'B' exhaust pipe
	12
	RM
	
	

	
	150mm dia including all fittings like bends, tees,
	 
	 
	
	

	
	etc.,changes, structural steel support, painted with
	 
	 
	
	

	
	1coat of primer and one coat of heat resistant
	 
	 
	
	

	
	aluminium paint. 
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing & fixing TAC approved fireman's axe.
	6
	Nos.
	
	

	
	 
	
	
	
	

	
	 
	 
	 
	
	

	
	Lumpsum Charges for preparation of working draw-
	1
	LS
	
	

	
	ings liaison with Delhi fire services and approval of
	 
	 
	
	

	
	drawings and installation from Delhi Fire services
	 
	 
	
	

	
	upon completion 
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing, fixing, testing and commissioning of
	1
	Set
	
	

	
	installation control valve inclusive of :
	 
	 
	
	

	
	150 mm dia. Butterfly valve, Strainer alarm valve
	 
	 
	
	

	
	with water motor gong, pressure gauge and other 
	 
	 
	
	

	
	miscellaneous valves and fittings as required.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing, fixing, testing and commissioning of
	 
	 
	
	

	
	sprinkler heads of the following type
	 
	 
	
	

	
	 
	 
	 
	
	

	
	pendent type with quartzoid bulb, operating
	50
	Nos.
	
	

	
	temperature at 68oC as per specifications.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Upright type with quartzoid bulb fixed on a short
	2
	Nos.
	
	

	
	stem operating temperature 68oC.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Side wall Sprinkler
	10
	Nos.
	
	

	
	 
	 
	 
	
	

	
	Extended coverage (5.0 mtr.) side wall sprinkler.
	2
	Nos.
	
	

	
	 
	 
	 
	
	

	
	Supply and fixing  of flow switches with NO/NC contacts, 2A, 230V, on sprinkler tappings (UL listed)
	1
	Nos.
	
	

	
	SUB TOTAL SECTION 'II'
	 
	 
	
	

	
	SECTION - III - FIRE ALARM SYSTEM
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, installing, testing and commissioning of
	 
	 
	
	

	
	the following as per specification complete with
	 
	 
	
	

	
	wiring and mounting accessories like junction
	 
	 
	
	

	
	boxes, terminals, cable glands, supports, etc as
	 
	 
	
	

	
	and where required : 
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Smoke Detector blinking LED type (Dual Chamber)
	50
	Nos.
	
	

	
	Ionisation type with mounting base, LED,  complete
	 
	 
	
	

	
	as required.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Photo Electric type Smoke Detector blinking LED
	50
	Nos.
	
	

	
	type with mounting base, LED,  complete as
	 
	 
	
	

	
	required.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Rate of Rise cum Fixed Temperature blinking 
	4
	Nos.
	
	

	
	LED thermistor type Heat Detector with mounting 
	 
	 
	
	

	
	base, LED, complete as required.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	 Manual Call Point  break Glass type complete as
	10
	Nos.
	
	

	
	required.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Speaker cum Hooter mounted with line matching transformer min 100dB output in acoustically treated box complete as required.
	10
	Nos.
	
	

	
	 
	 
	 
	
	

	
	Response Indicator
	70
	Nos.
	
	

	
	 
	 
	 
	
	

	
	Supplying, installing and jointing of 16 gauge MS
	 
	 
	
	

	
	conduits on surface or concealed complete with
	 
	 
	
	

	
	MS junction boxes, cover plates, MS bends, GI
	 
	 
	
	

	
	saddles, base and other acessories all made in
	 
	 
	
	

	
	MS with GI screws as required to complete
	 
	 
	
	

	
	the job. Exposed conduiting shall be painted with
	 
	 
	
	

	
	red enamel paint for identification.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	25 mm dia
	2500
	m
	
	

	
	 
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Copper wires of following sizes in existing conduit
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, drawing, connecting, testing &
	2500
	m
	
	

	
	commissioning of 2 nos. 1.5 sq. mm stranded 
	 
	 
	
	

	
	core PVC insulated copper wire in existing 
	 
	 
	
	

	
	conduit complete with thmbles and ferrules.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, drawing, connecting, testing &
	200
	m
	
	

	
	commissioning of 3 nos. 1.5 sq. mm stranded 
	 
	 
	
	

	
	core PVC insulated copper wire in existing 
	 
	 
	
	

	
	conduit complete with thmbles and ferrules.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, installation, testing & commissioning of
	1
	Nos.
	
	

	
	15 zone Conventional Fire alarm Control Panel with
	 
	 
	
	

	
	battery charger and batteries for 12 hours back-up
	 
	 
	
	

	
	supply to Fire Alarm and PA systems, changeover 
	 
	 
	
	

	
	contacts for control of ancillary equipment and LED
	 
	 
	
	

	
	illuminated Mimic diagram on 6mm thick acrylic sheet.
	 
	 
	
	

	
	The Fire Alarm Panels shall give adequate number  of potential free contacts  for starting Ventilation Fans and stopping AHU units in case of fire. 
	 
	 
	
	

	
	The Fire Alarm Panel shall have interfaces 
	 
	 
	
	

	
	and terminals for connection to external 
	 
	 
	
	

	
	Repeater Panel.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, installation, testing & commissioning of
	1
	Nos.
	
	

	
	Repeater Panel.complete in all respects.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing, installing, testing and commissionig of
	1
	Nos.
	
	

	
	PA System Operator Console complete with 
	 
	 
	
	

	
	1X100 W RMS channel  mixing Amplifiers, 1 no.
	 
	 
	
	

	
	cardoid gooseneck micro phone, 1 no.
	 
	 
	
	

	
	professional grade cassette deck, a 10 channel
	 
	 
	
	

	
	and 10 zone floor selector console, a change over
	 
	 
	
	

	
	panel for connection to the Fire Alarm Panel, a
	 
	 
	
	

	
	Mains Panel and a Monitor Panel all pre wired
	 
	 
	
	

	
	and rack mounted complete in all coupled to the
	 
	 
	
	

	
	Fire Alarm System.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, drawing, connecting, testing and
	300
	m
	
	

	
	commissioning of 2 nos. insulated annealed tinned
	 
	 
	
	

	
	copper conductor 2.5 sq. mm wire for
	 
	 
	
	

	
	Speaker System in existing conduit.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing and fixing 40 x 200 x 40 x 2 mm thick
	30
	m
	
	

	
	slotted angle stove enamellled cable tray for fixing
	 
	 
	
	

	
	on walls including all nuts, bolts, washers etc. for
	 
	 
	
	

	
	runs of conduits.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing, fixing, testing & commissioning of Talk
	6
	Nos.
	
	

	
	Back Handset Reciever with bush button digits
	 
	 
	
	

	
	DTMF type with Instruction Table etched on all
	 
	 
	
	

	
	sheet and mounted in 16 gauge stove enamelled
	 
	 
	
	

	
	box, front opening type with vision panel.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, installing, testing & commissioning of
	1
	Nos.
	
	

	
	12 Extensiontalk back system control unit with
	 
	 
	
	

	
	CVT Transformer, 7 Ah sealed maintenance free
	 
	 
	
	

	
	battery, Floor wise call number schedule,
	 
	 
	
	

	
	complete.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Supplying, installing, testing & Commissioning of
	250
	m
	
	

	
	single pair 0.61 mm PVC insulated Telephone
	 
	 
	
	

	
	cables of annealed tinned copper conductor.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing and fixing flexible 20 mm dia GI
	300
	m
	
	

	
	conduit including all necessary supports,
	 
	 
	
	

	
	clamps, jointing pieces etc. for drop of cables
	 
	 
	
	

	
	from slab to detector.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	SUB TOTAL SECTION 'III'
	 
	 
	
	

	
	SECTION - IV - FIREPROOF BARRIERS AND PAINTING
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing & laying 100 mm thick Fire Stop Seals
	5
	sq.m
	
	

	
	in openings of floors and walls comprising of
	 
	 
	
	

	
	mineral wool (144 kg/ sq M) impregnated with fire
	 
	 
	
	

	
	proof mastic as per IS : 10810 and BS : 479 Part
	 
	 
	
	

	
	8.  The bottom support for holding the compound
	 
	 
	
	

	
	shall be 12 mm thick Bison Board.  The Bison
	 
	 
	
	

	
	board shall be held against the slab by MS
	 
	 
	 
	 

	
	angles.
	 
	 
	 
	 

	
	 
	 
	 
	
	

	
	Providing and coating Fire Proof Paint to Power
	5
	sq.m
	
	

	
	Cables at crossings through floor and wall seals. 
	 
	 
	
	

	
	The length of each coating shall be 1.2 M on
	 
	 
	
	

	
	either side of the floor / wall.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providiing and fixing notice signs of the following
	10
	sq.m
	
	

	
	types consisting of 6mm thick acrylic sheet back
	 
	 
	
	

	
	plate and screen printed blue back ground colour.
	 
	 
	
	

	
	Writing shall be natural white of white acrylic shet.
	 
	 
	
	

	
	Sheet shall be300mm x 225mm high
	 
	 
	
	

	
	approximately. Matter shall be"Basement to Third floor" 


	 
	 
	
	

	
	Floor / Fire Escape Staircase" /"Do not use Lift in
	 
	 
	
	

	
	case of Fire" or as required.Sampleshall be
	 
	 
	
	

	
	approvd by Consultant.
	 
	 
	
	

	
	SUB TOTAL SECTION 'IV'
	 
	 
	
	

	
	 
	 
	 
	
	

	
	SECTION - V - PORTABLE FIRE EXTINGUISHER
	 
	 
	
	

	
	 
	 
	 
	
	

	
	Providing and fixing with brackets/ supports etc.,
	 
	 
	
	

	
	wall/floor mounted fire extinguishers as per
	 
	 
	
	

	
	details below :
	 
	 
	
	

	
	 
	 
	 
	
	

	
	ISI marked (IS 940) water gas pressure type
	5
	Each
	
	

	
	extinguisher 9 liters capacity with discharge
	 
	 
	
	

	
	tube, gunmetal cap, 60 gm carbon dioxide
	 
	 
	
	

	
	cartridge complete in all respects.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	ISI marked (IS 2171) 5 kg capacity dry powder
	5
	Each
	
	

	
	fire extinguishers with 75 cm long high pressure
	 
	 
	
	

	
	discharge hose squeeze grip nozzle, 120 gms
	 
	 
	
	

	
	carbon dioxide cartridge to IS:4947, gunmetal
	 
	 
	
	

	
	cap with initial charge of sodium bicarbonate
	 
	 
	
	

	
	powder to IS 4808 dry powder. Both extinguisher
	 
	 
	
	

	
	and dry powder to be ISI marked.
	 
	 
	
	

	
	 
	 
	 
	
	

	
	CO2 type extinguisher conforming to IS:2878 4.5 Kg capacity.


	15
	Each
	
	

	
	 
	 
	 
	
	

	
	50 litre trolley mounted fire extinguisher foam
	1
	Each
	
	

	
	type conforming to IS:933.
	 
	 
	
	

	
	 


	 
	 
	
	

	
	Fire bucket (round bottom)  initially filled with
	10
	Each
	
	

	
	sand including stand
	 
	 
	
	

	
	 


	 
	 
	
	

	
	SUB TOTAL SECTION 'V'
	 
	 
	
	

	
	
	
	
	
	

	
	
	
	
	
	


ASSISTANT ENGINEER-IV  






EXECUTIVE ENGINEER(CD.XIII)
	
	OFFICE   BUILDING   FOR   DELHI   CO-OPERATIVE   HOUSING  FINANCE
	
	

	
	CORPORATION   LTD.,  SECTOR-20,  PHASE - I,   DWARKA,   DELHI
	
	

	
	LIST OF APPROVED MAKES

	
	
	
	
	

	Sl.no.
	ITEM
	MAKE
	
	

	 
	 
	 
	
	

	1
	FIRE PUMPS
	KIRLOSKER /MATHER &PLATT
	
	

	 
	 
	 
	
	

	2
	MOTOR
	KIRLOSKER /ABB /SIEMENS/CROMPTON
	
	

	 
	 
	 
	
	

	3
	DIESEL ENGINE
	KIRLOSKER .
	
	

	 
	 
	 
	
	

	4
	MS/GI PIPE
	TATA/JINDAL HISAR /PRAKASH.
	
	

	 
	 
	 
	
	

	5
	BUTTERFLY  VALVE
	C&R /AUDCO.
	
	

	 
	 
	 
	
	

	6
	NRV
	C&R /LEADER
	
	

	 
	 
	 
	
	

	7
	HYDRANT VALVE,FIRE BRIGADE,
	 
	
	

	 
	HOSE REEL DRUM, SHUT OFF NOZZLE 
	NEWAGE /MINIMAX /SAFEX
	
	

	 
	BRANCH PIPE
	 
	
	

	 
	 
	 
	
	

	8
	20MM DIA RUBBER PIPE FOR HOSE REEL
	JYOTI / DUNLOP
	
	

	 
	 
	 
	
	

	9
	ANTI CORROSSIVE  PIPE TREATMENT
	PYPKOTE/RUSTECH
	
	

	 
	 
	 
	
	

	10
	FIRE EXTINGUISHERS
	MINIMAX/SAFEX/TYCOALERT.
	
	

	 
	 
	 
	
	

	11
	PRESSURE GAUSE
	H GURU/FIGBIG
	
	

	 
	 
	 
	
	

	12
	RRL HOSE
	NEWAGE /CRC
	
	

	 
	 
	 
	
	

	13
	FLOW SWITCH
	SYSTEM SENSOR/POTTER
	
	

	 
	 
	 
	
	

	14
	SPRINKLERS HEAD
	TYCO/GLOBE
	
	

	 
	 
	 
	
	

	15
	ALARM VALVE
	HD/GLOBE
	
	

	 
	 
	 
	
	

	16
	SMOKE DETECTOR
	APPOLO/ SYSTEM SENSOR /TYCO
	
	

	 
	 
	 
	
	

	17
	HEAT  DETECTOR
	APPOLO/ SYSTEM SENSOR /TYCO
	
	

	 
	 
	 
	
	

	18
	RI MCP
	ALERT / SYSTEM SENSOR /AGNI.
	
	

	 
	 
	 
	
	

	19
	 FIRE ALARM CONTROL PANEL
	AGNI/SAFEWAY
	
	

	 
	 
	 
	
	

	20
	ELECTRONIC HOOTER
	AGNI/SAFEWAY
	
	

	 
	 
	 
	
	

	21
	PA SYSTEM
	PHILIPS/AHUJA
	
	

	 
	 
	 
	
	

	22
	CABLES/ WIRES
	SKYTONE/RALLISION/HAVELLS
	
	

	 
	 
	 
	
	

	23
	ELECTRICAL PANEL (FIRE)
	CPRI APPROVED
	
	

	 
	 
	 
	
	

	24
	MCCB/SFU/STARTER/RELAY 
	L&T /ABB /SIEMENS 
	
	

	 
	 
	 
	
	

	25
	METERS /CTS(CAST RESIN TYPE)
	L&T RISHABH /AE /KAPPA 
	
	

	 
	 
	 
	
	

	26
	INDICATION LAMPS
	VAISHNO
	
	

	
	
	
	
	

	
	
	
	
	


	BUILDING FOR DELHI CO-OPERATIVE HOUSING FINANCE CORPORATION LTD. SECTOR-20, PHASE-I, DWARKA, DELHI.

	
	
	

	S.No.
	MATERIALS
	MANUFACTURER/SUPPLIER

	1
	HT Panel
	Alstom/ Crompton/ Siemens

	2
	Transformer
	Crompton/ Voltamps/ Kirloskar

	3
	LT Panels
	Tricolite/ Advance/ Electro control device.

	4
	HT Cable Termination
	RAYCHEM.

	5
	H. T.  cable
	 Nicco /Havells / Grandlay

	6
	L. T.  cable
	 Nicco /Havells / Grandlay /Rallison.

	7
	Wires ( copper conductor)
	Skytone/ Rajnigandha/ Rallison.

	8
	MCB
	(Legrande/Lexic)MDS/ /Hagar/Merlin Gerin

	9
	Lighting Fixture
	Philips/Crompton/ 

	10
	Wall/ Ceiling Fans
	Crompton/ Bajaj/ Alstom

	11
	MCB  Distribution Board
	(Lexic)MDS/ /Hagar/Merlin Gerin

	12
	 MCCB, Contactor, OL Relay
	L&T/ Merlin Gerin/ Siemens/ ABB

	13
	ACB
	L&T/ Merlin Gerin/ Siemens/ ABB

	14
	 Changeover units
	HPL

	15
	SDF units,
	L&T/ Siemens/ ABB

	16
	Relays
	L & T/ Alsthom

	17
	CTs, PTs 
	AE/ Control & Switchgear

	18
	kWhmeters, kWmeters Ammeters Voltmeters
	AE/ Rishab

	19
	Push Buttons, Indication Lamps, Selector Switches
	Vaishno/ Siemens/ Control and Switchgear

	20
	Exhaust Fan
	Newtek(decorative) || Alstom /Crompton

	21
	Power Socket Outlets (Industrial)
	SCAME-Crompton/ (Legrande)MDS/ Bals (Neptune)

	22
	Switches/ Sockets, RJ-45/RJ-11 
	MK/ Anchor Roma/Crabtree

	23
	M.S.Conduit
	AKG/ BEC

	24
	PVC conduit
	AKG/ BEC

	25
	Emergency Light
	Prolite/Instalite

	26
	Telephone Cables
	Delton/ Skytone / Rallison.

	27
	Compact substation
	ABB/SCHNEIDER/CROMPTON

	28
	RISING MAIN
	GE-Power, Control & Switchgear, Alcu-Bar

	
	Quantities shown in enclosed BOQ are only approximate

	
	The contractors should assess the actual quantities and as per requirement of 

	
	site before delivery the material at site. The payment will be made only for actual quantities

	
	supplied and installed .
	

	
	
	


SPECIFICATIONS AND SPECIAL CONDITIONS
Name of work :
Construction of office building for Delhi Cooperative Housing Finance Corporation Ltd. at Sector-20, phase –I, Dwarka, Delhi.
SCOPE OF WORK : The work under this contract shall generally consists  of  four storey building and basement. The building is proposed to be constructed on raft foundation and RCC framed structure. RMC in all roofs slabs is to be adopted in design Mix M-25 in case of columns and other structural manners, RCC is proposed to be used in the mix 1:1.5:3 with thermo mechanical treated steel reinforcement. Brush finish cement concrete flooring in basement and ramps, kota st one flooring in remaining area of basement, granite flooring and porcelain floor tiles  flooring in office area and Italian marble flooring in waiting area/reception  etc .Provision has been made for  glazed enodised aluminium windows and prelaminated doors, aluminium composite panels have been provided to exterior finish and other finishing items. The provision for fire fighting works, HVAC, plumbing works, passenger lifts and other electrical work has also been made as per drawing and directions of the Engineer-in-charge. The drawing are available in the office of the Executive Engineer, CD-XIII for this purpose and can be seen during the working hours. 

GENERAL  CONDITIONS:

1.
Unless otherwise specified, in the nomenclature of the item and special conditions 
described  herein, the work shall be carried out as per C.P.W.D. specifications 1996 
Vol. I to VI applicable for works at Delhi with upto date correction slips and revised 
CPWD specifications 2002 for C.M, C.C. & R.C.C. In the event of any dispute, the 
following shall be the order of priority to decide the issue: -

i) Nomenclature of item read with special conditions and specifications of the   


           contract.

II) C.P.W.D. Specifications 1996 Vol. I to VI with correction slips issued till date   

           of opening of tender and revised CPWD specifications 2002 for C.M, C.C. &  
           R.C.C.

iii)         B.I.S. specifications. 
iv.         Instructions of the Engineer-in-charge.

SPECIAL CONDITIONS:

1. Before tendering, the contractor shall inspect, the site of work and acquaint himself with the existing site conditions, nature of soil and approaches/ramps available for transportation of Labour and materials etc. and tender his rates accordingly for satisfactory execution of the work.
2. The contractor shall make his own arrangement for filtered and unfiltered water and nothing   extra shall be paid to him on this account.

3. The work being under the Technical Control of Chief Engineer(I&F), the word “CPWD or its officers” wherever it appears in the tender forms the same shall be construed to mean “IRRIGATION & FLOOD CONTROL DEPTT., GOVT. OF NCT OF DELHI or its officer” except in case of clauses involving  specifications of labour and material.

4. The work to be executed under this contract shall be subjected to the inspection carried out by the officers of I&F Department/ Chief Technical Examiner’s Organisation. Any defect in the workmanship or quality of material used, if pointed out by the Technical Examiner or Departmental officers, during execution or after completion of the work shall have to be rectified by the contractor at his own cost.  If the contractor fails to do so, the same shall be got rectified departmentally or through any other agency at the risk and cost of the contractor. 

5. Any recovery pointed out by the departmental officers/ Technical Examiner shall be made good from the security deposit or any other amount due or which may become due to the contractor against this or any other work. The decision of the Engineer-in-charge regarding workmanship and recoveries on account of defective work or below specifications shall be  final and binding on the contractor.

6. The work shall be carried out in such a manner so as not to interfere with or disturb the progress of any other ongoing work in the adjoining area being executed by any other agency.

7. No compensation shall be payable to the contractor for his staff and labour remaining idle during any kind of hindrances in the work or stoppage of work or delay caused during the progress of the work due to any reason whatsoever.

8. If any mishappening occur at site during execution of work, the contractor shall be only responsible for the same. The work shall be carried out in such a manner so as not to interfere with or disturb the progress of any other on- going work in the adjoining area being executed by any other agency.

9. The Unit rate quoted by the contractor shall be inclusive of cartage and all other inputs involved for satisfactory execution of the work.

10.  If the scope of work is amended or altered under the relevant clauses of agreement, the additional work shall be carried out by the contractor on the same conditions in all respect in which the original agreement is being executed. 

11. The contractor shall be fully responsible for any kind of accident/theft at site of work. No compensation shall be allowed to the contractor against any kind of damages due to natural calamities or otherwise during the execution of work. 

12. Unless otherwise provided in the schedule of quantities, the rates tendered by the contractor shall be inclusive of operations described therein and shall apply to all heights, depth ,leads and lifts.

13. The mandatory test as prescribed in latest CPWD specifications shall have to be carried out for all the materials required for the execution of work at the cost of the contractor. 
14. After physical completion of work, the site shall be cleared of all the malba, construction material, tools and plants, labour huts, cement store or any other temporary construction raised by the contractor during the execution of work etc. at his own cost.  No separate payment shall be made to the contractor for the clearance of the site and this work shall not be treated completed till the site is fully cleared by the contractor.
15. The quoted rate shall include the cost of all material including royalities, sales tax and other taxes levied by Govt. as well as by the local bodies, labour equipments powr/electricirty, water required for executing the work. Nothing extra shall be paid on any account whatsoever and above the rates quoted by contractor for relevant items of schedule of quantities.
16. The contractor shall make a proper approaches/ramps for execution of work as well as for inspection of the work by the departmental officers and keep them in good condition till completion of work at his own cost. No separate payment on this account shall entertain no claim whatsoever later on. .  He shall be responsible for any damage or accident due to any negligence in this regard and no claim whatsoever shall be entertained by the Department. 

17. The unit quoted rate of the contractor shall be inclusive of building and other construction workers welfare CESS, nothing extra  beyond his unit quoted rates shall be payable to the contractor on any account due to enforcement of building and other construction workers welfare CESS Act.1996. The CESS shall be levied and deducted at 1% of the cost of contract. This deduction shall be effected from the bills of contractors at the time of making payments.

18. The quoted rates of the contractor shall include the cost of labour, T&P material VAT including royalty, carriage, octoroi taxes and all other local taxes if any, for all operations involved for satisfactory execution of work. Nothing extra shall be paid on account over and above the rates quoted by the contractor. 
19. The mandatory tests as prescribed in latest CPWD specifications shall have to be carried out on all the materials required for the execution of work at the cost of the contractor and nothing extra shall be paid on this account. 

SPECIAL CONDITIONS FOR CIVIL WORKS

1(a)

The contractor(s) shall inspect the site of work before tendering and acquaint himself 

with the site condition and no claim on this account shall be entertained by the 


department.
b) The contractor(s) shall get himself acquainted with nature and extent of the work and satisfy himself about the availability of materials from kin or approved quarries for collection and conveyance of material required for construction.
2 The contractor(s) shall study the soil investigation report for the site, available in the 
office of the Engineer-in-charge and satisfy himself about completed characteristics of soil 
and other parameter at site. However,  no claim on the alleged inadequacy or incorrectness of the soil data supplied by the department shall be entertained.
3 The tenderer shall see the approaches to the site. In case any approach from main road is required at site or existing approach  is to be improved and maintained for cartage of materials by the contractor, the same shall be provided improved and maintained by the contractor at his own cost. No payment shall be made on this account.
4 Contractor shall take all precautionary measures to avoid any damage to adjoining property. All necessary arrangement shall be made at his own cost.

5 The contractor shall take app precautions to avoid accidents by exhibiting necessary caution boards day and night, speed limit boards, red lights and providing barriers. He shall be responsible for all damages and accidents caused to existing/new work due to negligence on his part. No hinderances  shall be caused to traffic, running of hospital services during the execution of the work.
6 Royalty at the prevailing rates wherever payable shall have to be paid by the contractor on the boulders, metal, shingle, sand and bajri etc. or any other material collected by him for the work direct to revenue authorities and nothing extra shall be paid by the department for the same.
7 The contractor shall provide at his own cost suitable weighting, surveying and leveling and measuring arrangements as may be necessary at site for checking. All such equipment shall be got calibrated in advance from laboratory, approved by the Engineer-in-charge. Nothing extra shall be payable on this account.
8 The contractor shall take instructions from the Engineer-in-charge regarding collection and stacking of materials at any place. No excavated earth or building rubbish shall be stacked on areas where other building, roads, services and compound walls are to be constructed.
9 Contractor shall provide permanent bench marks, flag tops and other reference points for the proper execution of work and these shall be preserved till the end of work. All such reference points shall be in relation to the levels and locations given in the Architectural and plumbing drawings.
10 On completion of work the contractor shall submit at his own cost prints of as built drawings to the Engineer-in-charge. These drawings shall have the following information.
A
      Run off all piping and their diameters including soil, waste pipes and vertical stacks.
B
      Ground and invert level of all drainage pipes together with locations of all manholes 
       
    and connections upto outfall.
11a)     Run off all water supply lines with diameters location of control valves, access panels 
       etc. in case the contractor fails to submit the aforesaid drawings to the Engineer-in- 
      
       charge, the security deposit shall not be released.
B
      water tanks taps sanitary water supply and drainage pipes fittings and accessories 
      
should conform to byelaws and municipal body/corporation where CPWD      
specifications are not available. The contractor should engage licensed plumbers for the work  
and get the materials(fixture/fittings)tested by the Municipal Body/Corporation authorities 
wherever required at his own cost.

11 The contractor shall give performance test of the entire installation(s) as per the 
      standing specifications before the work is finally accepted and nothing extra 
  whatsoever shall be payable to the contractor for the test.

13(a)  Any cement slurry added over base surface or for continuation of concreting for better 

bond is deemed to have been included in the items and nothing extra shall be payable   or extra 
cement considered in consumption on this account. For RCC work only factory   made round 
type cover block shall be used. For brick work unless otherwise specified fly ash 
lime(Falg)bricks shall be used in all items of work. The classification of bricks  brought by 
the contractor shall conform to the CPWD specifications.
b) The contractor shall get the water tested with regard to its suitability and conforming to the relevant IS code. The contractor shall obtain written approval from the Engineer-in-charge before he proceeds by using the same for execution of work.
14 The contractor shall bear all incidental charges for cartage storage and safe custody of materials brought to site.
15 The work shall be carried out in accordance with the Architectural drawings and structural drawings to be issued from time to time, by the Engineer-in-charge. Before commencement of any item of work, the contractor shall correlate all the relevant architectural and structural drawings issued for the work and satisfy himself that the information available there from is complete and unambiguous. The discrepancy. If any s hall be brought to the notice of the Engineer-in-charge before execution of the  work. The contractor alone shall be responsible for any loss or damage occurring by the commencement of work on the basis of any erroneous and or incomplete information.
16 Other agencies will also simultaneously execute and install the works of sub  station/generating sets air conditioning, lifts etc. for the work and the contractor shall afford necessary facilities for the same. The contractor shall leave such recesses, holes, openings trenches etc. as may be required for such related works (for which inserts, sleeves, brackets conduits, base plates, clamps etc. s hall be supplied free of cost by the department unless otherwise specifically mentioned)and the contractor shall fix the same at time of casting of concrete, stone work and brick work, if required and nothing extra shall be payable on this account.
17 A) All materials obtained from Govt. stores or otherwise shall be got checked by t he Engineer-in-charge or his any authorized supervisory staff on receipt of the same at site before use.
B
All material shall only be brought at site as per programme finalized with the Engineer-
in-
charge Any predelivery of the material not required for immediate consumption shall not 
be 
accepted and thus not paid for.
18
The contractor shall conduct his work, so as not to interfere with or hinder the progress 
or 
completion of the work being performed by other contractor(s) or by the Engineer-in-
charge and shall as far as possible arrange his work and shall place and dispose off the 
materials being used or removed so as not to interfere with the operation of other 
contractor or 
he shall arrange his work with that of the others in an acceptable and in a  
proper co-ordination 
manner and shall perform it in proper sequence to the complete 
satisfaction of others.

19
The Architectural drawings given in the tender other than those indicated in 
nomenclature of items are only indicative of the nature of the work and material/fixing 
involved unless and other wise specifically mentioned. However the work shall be 
executed in accordance with the drawings duly approved by the Engineer-in-charge.

20
PROGRAMME CHART
The contractor shall prepare an integrated programme chart for the execution of work, showing clearly all activities from the start of work to complete, with details of manpower, equipment and machinery required for the fulfillment of the programme within the stipulated period and submit the same for approval of the Engineer-in-charge within two weeks of the award of the contract.

i) The programme chart should include the following.

a) Descriptive note explaining sequence of various activities.

b) Network(PERT/CPM/BAR-CHART)prepared on MS project 98 which will indicate resources in financial terms, manpower and specialized equipment for every important stage.

c) Programme for procurement of materials by the contractor.

d) Programme of procurement of machinery/equipment having adequate capacity commensurate with the quantum of work to be done within the stipulated period by the contractor.

ii) If at any time, it appears to the Engineer-in-charge that the actual progress of work does not conform to the approved programme referred above, the contractor shall produce a revised programme showing the modification to the approved programme by additional inputs to ensure completion of the work within the stipulated time.

iii) The submission for approval by the Engineer-in-charge of such programme or the furnishing of such particulars shall not relieve the contractor of any of his duties or responsibilities under the contract. This is without prejudice to the right of Engineer-  in- charge to take action against the contractor as per terms and conditions

iv)  Normally contractors shall not be allowed to work at night, work at night shall        however   be allowed if the site conditions/circumstances so demand. However, if the     work is carried out in more than one shift or at night, on this account shall be    entertained. In such situations the contractor shall make available to the department    proper means of communications such as vehicle at his own cost.

22 Existing drains, pipes, cables over head wires sewer lines, water lines and similar services encountered in the course of the execution of work shall be protected against the damage by the contractor’s own response. The contractor shall not store materials or otherwise occupy any part of the site in  manner  to hinder the operation of such services.

23 The contractor shall be responsible for the watch and ward/guard of the buildings, safety of all fittings and fixtures including sanitary and water supply fittings and fixtures provided by him against pilferage and breakage during the period of installations and thereafter till the building is physically handed over to the department. No extra payment shall be made on this account.

24 SAMPLE OF MATERIALS


All materials and fittings brought by the contractor to the site for use shall conform to the 
samples approved by the Engineer-in-charge which shall be preserved till the completion 
of the 
work. If a particular brand of material is specified in the item of work in schedule 
of quantity, 
the same shall be used after getting the same approved from the Engineer-in-charge. 
Wherever brand/quality of material is not specified in the item of work, the contractor shall 
submit the samples as per suggestive list of brand names given in the tender 
document/particulars specifications for approval of Engineer-in-charge. For all other items, 
materials and fittings of ISI marked shall be used with the approval of Engineer-in-charge. 
Wherever ISI marked material/fittings are not available, the
contractor shall submit 
samples of material/fittings manufactured by firms of repute conforming to relevant 
specifications or IS codes and use the same only after getting the 
approval of Engineer-in-
charge. To avoid delay, contractor should submit samples as  stated above well in 
advance so 
as to give timely order for procurement. If any material even though approved by Engineer-in-
charge is found defective or not conforming to specifications shall be replaced/ removed by the 
contractor at his own risk and cost.

   25
The contractor shall ensure quality construction in a planned and time bound manner.Any 
substandard material/work beyond set out tolerance limit shall be summarily rejected by the 
Engineer-in-charge and contractor shall be bound to place/remove such  sub standard/ defective 
work immediately.

 26
BIS marked materials except otherwise specified shall be subjected to quality test besides 
testing of other materials as per the specifications described for the item/material. 
Wherever 
BIS marked material are brought to site of work, the contractor shall, furnish 
manufacturer’s test certificate or test certificate from approved testing laboratory to 
establish that the material produced by the contractor for incorporation in the work 
satisfied the provisions of BIS codes relevant to the material and/or work done.

BIS marked items(except cement and steel)required on the work shall be got tested. Only important tests, which govern the quality of the product shall be carried out. The frequency of such tests shall be 25% of the frequency specified in the CPWD specifications  1996 Vol. I to VI and revised Vol. II of 2002 with upto date correction slips.
27
The day to day receipt and issue accounts of different grade/brand of cement shall be 
maintained separately in the standard performa by the JE-Engineer-in-charge of work and 
which shall be duly signed by the contractor or his authorized representative.

28
The contractor shall be fully responsible for the safe custody of materials 
brought by him 
issued to him even though the materials are under double lock key system.

29
The contractor shall procure the required materials in advance so that there is sufficient time for 
testing of the materials and clearance of the same before use in the work. Any predelivery 
of the materials not required for immediate 
consumption shall not be resorted to the contractor 
shall provide at his own cost
suitable weighting and measuring arrangements at site for 
checking the weight/dimensions as may be necessary for execution of work.
30
No payment shall be made to the contractor for any damage caused by rain snowfall, floods, 
earthquake or any other natural causes whatsoever during execution of work. The damages to 
the work will be made good by the contractor at his own cost and no claim on this account shall 
be entertained.

31
cement bags shall be stored in two separate godowns, one for tested cement and 
the other for 
fresh cement (under testing)to be constructed by the contractor at his own cost as per sketches 
given in CPWD specifications-1996 vol.1 to VI and revised vol. II  of 2002 with upto date 
correction slips having weather proof roofs 
and walls.The size of the cement godown is 
indicated in the sketch for guidelines. The actual size of godown shall be as per site 
requirements and nothing extra shall be paid for t he same. The decisions of the Engineer-in-
charge 
regarding the capacity needed will be final. Each godown shall be provided with a 
single door with two locks. The key of one lock shall remain with Engineer-in-charge of the 
work and that of other lock with the authorized agent of the
contractor at site of 
work so that 
the cement is issued from godown according to the daily requirement with the knowledge of 
both parties. The account of daily receipt and issue of cement shall be maintained in a register 
in the prescribed performa and signed daily by the contractor or his authorized agent in token 
its correctness.

32 
 For construction works which are likely to generate malba/rubbish to the tune of
more than a 
tempo/truck load, contractor shall dispose of malba, rubbish and other unserviceable materials 
and wastes at his own cost to the notified specified dumping ground and under no 
circumstances these shall be stacked/dumped even temporarily, outside the construction 
premises.
  33      The contractor shall arrange at site at least 2000 sqm of centring and shuttering before start of 
the work. In case the completion schedule required more quantity of centering and shuttering, 
the contractor shall do so at no extra cost to the ,department.
      34.  i)   Ready mix concrete (RMC) from approved agency having fully computerized   batch 
mix 
plant with capacity not less than 60 cum/hr. will be allowed. The agency has to be got 
approved before start of concrete work. The contractor shall make 
his own arrangement for 
transporting the concrete mix only through Transit 
Mixers at his own cost and nothing extra s 
hall be payable by the department on
this account. Weight batching plant can be allowed by EE 
on written request by 
contractor, after checking the plant only for this sections and if total 
quantity ofconcrete is not less  than 10 cum in a day. Department, however, shall assist the 
contractor to get the permit from the traffic for movement of transit mixed in No 
Entry Zone.

      ii)     The contractor shall also establish a laboratory at the aforesaid site of batch mix 
plant to test 
the coarse aggregate, fine aggregate, water, sand, cement etc. Contractor is also required to 
depute technical personnel specifically for running 
of batch mix plant and for quality control 
of mix produced.

      iii) All incidental expenditure included security, construction of cement godown, access roads, 
arrangements of water, electricity etc. to be incurred or anticipated 
by the agency for arranging, 
installing and operation of batch mix plant at the specified site shall be deemed to have been 
included in his quoted rates and not claim whatsoever will be tenable on this account.

SPECIAL CONDITIONS FOR CEMENT AND STEEL

1. The contractor shall  at his own expense procure and provide all materials including cement and steel required for the work.
2. The contractor shall procure all the materials in advance so that there is sufficient time to testing and approving of the materials and clearance of the same before use in work.
3. All materials brought by the contractor for use in the work shall be got checked from the Engineer-in-charge or his authorized representative of the work on receipt of the same at site before use.
4. The contractor shall also employ necessary watch and ward establishment for the  custody of materials at his own cost.

5. Contractor has to produce manufacturers test certificate for each lot of cement and steel procured at site.
6. CONDITIONS FOR CEMENT

i) The contractor shall procure 43 grade(conforming to IS 8112)ordinary cement, as required in the work from reputed manufacturers of cement having a production capacity of one million tones or more such as ACC, L.K., Ultra-Teck, J.P., Rewa, Vikram, Shri Cement, Birla Jute and cement corporation of India etc. i.e. agencies approved by Ministry of  Industry, Govt. of India and holding licence to suse ISI certification makr for t heir product. The tenderers may also submit a list of names of cement manufactueres which they propose to use in the work.The tender accepting authority reserves right to accept or reject name(s) of cement manufacture(s) which the tenderer proposes to use in the work. No change in the tendered rates will be accepted if t he tender accepting authority does not accept t he list of cement manufactures, given by the tenderer, full y or partially. Supply of cement as  approved by Ministry of Industry, Govt. of India and holding license to use ISI certification mark for their product whose name shall be got approved from Engineer-in-charge. Supply of cement shall be taken in 50 kg bags bearing manufacture’s name and ISI mark alongwith manufactures test certificate for each lot. Samples of cement arranged by t he contractor shall be taken by the Engineer-in-charge and got tested in accordance with provisions of relevant BIS codes. In case test result indicate that the cement arranged by the contractor does not conform to the relevant BIS codes, the same shall stand rejected and shall be removed from the site by the contractor at his own cost within a week’s time of written order from the Engineer-in-charge to do so.

ii) The cement shall be brought at site in bulk supply of approximately 50 tonnes or as decided by the Engineer-in-charge.

iii) The cement godown of the capacity to store a minimum of 2000 bags of cement shall be constructed by the contractor at site for which no extra payment shall be made. Double lock provision shall be made to the door of the cement godown. The key of one lock shall remain with the Engineer-in-charge. Or his authorized representative and the key of the other lock shall remain with the contractor. The contractor shall be responsible for t he watch and ward and safety of the cement godown. The contractor shall facilitate the inspection of the cement godown by the Engineer-in-charge at any time.

iv) The cement shall be got tested by Engineer-in-charge and shall be used on work only after test result have been received. The contractor shall supply free of charge t he cement required for testing. The cost of test shall be borne by the contractor/department in t he manner indicated below:

a
     By the contractor, if the results show that the cement does not conform to 
     relevant BIS codes.

b         By the Department, if the result show that the cement conforms to 
  

           relevant BIS codes.

v) The actual issue and consumption of cement on work shall be regulated and proper accounts maintained as provided in clause-10 of the contract. The theoretical consumption of cement shall be worked out as per procedure on clause-42 of the contract and shall be governed by the conditions laid therein.

vi) If the quantity of cement actually used in the work is found to be more 

Than the theoretical quantity of cement including authorized variation, nothing extra shall be payable to the contractor on this account. In the event of it being discovered that after the completion of the work, the quantity of cement used is less than the quantity ascertained as herein before provide (allowing variation on the minus side as stipulated in clause-42), the cost of  quantity of cement not so used shall be recovered from the contractor @ Rs. 3000/- per metric tonne. decision of the Engineer-in-charge in regard to theoretical quantity of cement which 

should have been actually used as per the schedule and recovered at the rate specified, shall be final and binding on the contractor.

For non schedule items, the decision of the Superintending Engineer(FC-IV) regarding theoretical quantity of the cement which should have been actually used, shall be final and binding on the contractor.

vii) Cement brought to site and cement remaining unused after completion    of work shall not be removed from site within written permission of the     Engineer-in-charge.

viii) Damaged cement shall be removed from site immediately by the contractor on receipt of a notice in writing from the Engineer-in-charge. If he does not do so within three days of the receipt of such notice the Engineer-in-charge shall get it removed at the cost of the contractor.

ix) In case the contractor brings surplus quantity of cement the same shall be removed from the site after completion of work by the contractor at his own cost after approval of the Engineer-in-charge.

x) The cement in bags shall be stacked by the contractor in two godowns one for fresh arrival to be tested for quality and another already tested in use having weather proof roof and walls and on a proper floor consisting of two layers of dry bricks laid on well consolidated earth at a level at least 30cm above the ground level. These stacks shall be in rows of two bags deep and 10 bags high with a minimum of 60cm clear space all around. The bags should be placed horizontally continuous in each line as show in the accompany sketch given in CPWD specifications-1996 Vol VI and revised vol. II of 2002 with upto date correction slips. The sketch is only for guidance. Acutally size/shape of godowns shall be as per site requirement and nothing extra s hall be paid on this account.

xi) Cement register for the cement shall be maintained at site. The account of daily receipt and issue of cement shall be maintained in the register by the authorized representative of the Engineer-in-charge and signed daily by contractor or his authorized agent.

xii) Cement which is not used within 90 days from its date of manufacture shall be tested at laboratory approved by the Govt. of NCTD until the results of such tests are found satisfactory, it shall not be used in any work.
CONDITIONS FOR STEEL

        7.1.   
The contractor shall procure Thermo-mechanically treated(TMT)steel reinforcement 
bars conforming to relevant BIS codes from main producers as approved by the Ministry of 
Steel. For TMT bars conforming to relevant BIS code, procurement shall be maid from main 
producers. The contractor shall have 
to obtain and furnish tests certificates to the Engineer-in-
charge in respect of all supplies of steel brought by him to the site of work. Samples shall also 
be taken and got tested by the Engineer-in-charge as per the provisions in this regard in 

relevant BIS codes. In case the test results indicate that the steel arranged by the contractor 
does not conform to BIS codes, the same shall stand rejected and shall be removed from the site 
of work by the contractor at his own cost within a week’s time from written order from the 
Engineer-in-charge to do so.

           7.2    The steel reinforcement shall be brought in bulk supply of 20 tonnes or more or as 
        
        decided by the Engineer-in-charge alongwith manufacturer test certificate for each lot.

            7.3      The steel reinforcement shall be stored by the contractor at site of work about 


30cm to 45cm above ground. A coat of cement wash shall be given to steel bars 


when stored at site for long duration so as to prevent corrosion. Nothing extra shall be 

paid on these account. Bars of different sizes and lengths shall be stored  separately to 

facilitate easy 
counting and checking.

7.4       For checking normal mass, tensile strength, bend test re-bend test etc. specimen of 
sufficient length shall be cut from each size of the bar at random at frequency not 
less 
than that specified below.

	SIZE OF BAR
	FOR CONSIGNMENT BELOW  100 TONNES
	FPR CONSIGNMENT OVER 100 TONNES

	Under 10mm dia bars
	One set of sample for each 25 tonnes or part thereof.
	One set of sample for each 40 tonnes or part thereof.

	 10mm upto 16mm dia bars
	One set of sample for each 35 tonnes or part thereof.
	One set of sample for each 45 tonnes or part thereof.

	Over  16mm dia bars
	One set of sample for each 45 tonnes or part thereof.
	One set of sample for each 50 tonnes or part thereof.


7.5
The contractor shall supply free of charge the steel required for testing.The cost of 
testing. The  cost of test shall be borne by the contractor/Department in the manner 
indicate below

i)
By the contractor if result show that the steel does not confirm to relevant BIS codes.

ii)   By the department, if the result show that the steel confirm to relevant BIS codes.

7.6 The actual issue and consumption of steel on work shall be regulated and proper account maintained as provided in clause-10 of the contract. The theoretical consumption of steel shall be worked out as per procedure prescribed in clause-42 of the contract and shall be governed by the conditions laid therein.

7.7 The actual issue of steel shall be actual weight of total quantity of steel received at the site less actual weight of balance quantity of steel lying unutilized at the work site.

7.8 Steel brought to site and steel remaining unused shall not be removed from site without the written permission of the Engineer-in-charge.

7.9 In case the contractor bring surplus quantity of steel the same after completion of the work will be removed from the site by the contractor at his own cost after approval of the Engineer-in-charge.

7.10   The mild steel and medium tensile steel bars to be used shall conform to latest version of   IS 432 and cold twisted bars and TMT bars shall conform to the latest version of IS 1786.

7.11 (i) Reinforcement including authorized spacer bars and lappages shall be measured in length of different diameters as actually(not more  than as specified in the drawings)in the work nearest to a centimeter. Wastage and unauthorized over laps shall not be measured

ii) The standard sectional weight referred to as in Table IV in para 5.3.3. in CPWD specifications 1996 vol. I to VI and revised vol. II of 2002 with upto date correction slips for works will be considered for conversion of length of various sizes of MS bars. Tor steel bars and TMT bars into standard weight.

iii) Record of actual sectional weights shall also be kept dia wise and lot wise. The average sectional weight for each diameter shall be arrived at from samples from each lot of steel received at site. The decision of the Engineer-in-charge shall be final for the procedure to be followed for determining the average sectional weight of each lot. Quantity of each diameter of steel received at site of work each day will constitute one single lot for the purpose. The weight of steel by conversion of length of various sizes of bars based on the actual weighted average sectional weight shall be termed as Derived actual weight.

iv) A) If the derived weight as in sub para(iii)above is lesser than the standard weight as in sub para (ii)above then the derived actual weight shall be taken for payment.

v) B) If the derived actual weight is found more than the standard weight the standard weight as worked out in sub para (ii)above shall be taken for payment. In such case nothing extra shall be paid for the difference between the derived actual weight and the standard weight.

8 SPECIFICATIONS OF THERMO-MECHANICALLY TREATED BARS(TMT BARS)-

i) Thermo-mechanically treated bars(TMT bars)of Fe 415 grade, conforming to IS 1786 specifications shall be used in all RCC works.

ii) Bars are currently produced in various grade by M/s steel Authority of India Limited (SAIL),M/s Tata steel and M/s Rashtriya Ispat Nigam Ltd. with trade names of Sail (TMT),Tiscon-TMT and rebars respectively.

iii) The grades, chemical and mechanical properties of different varieties are as per table I, II and III.

TABLE-I

	S.No.
	M/s SAIL
	M/s TATA STEEL
	M/s RASHTRIYA ISPAT NIGAM LTD.
	YIELD STRESS (0.2% PROOF STRESS) CONSI -DERING EQUIVA LENT AS PER IS 1786

	1
	SAIL TMT-415
	TISCON TMT-42
	REBARS-415
	415 N/MM


TABLE-II

	
	IS 1786 Fe.415
	SAIL TMT ALL GRADES
	TISCON

TMT-42
	(RINL)REBARS ALL GRADE

	CABON
	0.30
	0.250
	0.170
	0.200

	SULPHUR
	0.060
	0.050
	0.045
	0.040

	PHOSPHOROUS
	0.60
	0.050
	0.045
	0.50

	SULPHUR PHOSPHOROUS
	0.110 
	0.110
	0.090
	0.090


TABLE-III

MECHANICAL PROPERTIES

	S.No.
	IS 1786
	SAIL TMT
	TISCON
	(RING )REBARS

	GRADE
	Fe-415
	415
	TMT-42
	Fe-415

	YIELD STRENGTH(N/mm)
	415
	415
	450
	460

	TENSILE STRENGTH (N/mm)
	485
	500
	510
	520

	ELONGATION %
	14.5
	22
	20
	20


PARTICULARS SPECIFICATIONS

a)    CIVIL AND SANITARY INSTALLATION/WATER SUPPLY/DRAINAGE WORK

1  EARTH WORK:
The work shall be done in accordance with CPWD specifications-1996 vol.I to VI with upto date correction slips:-

2 CONCRETE WORK:

The work shall be done in accordance with CPWD specifications-1996 vol.I to VI with upto date correction slips:-

3 RCC WORK (DESIGN MIX CONCRETE)

3.i)       The RCC work shall be done with Design mix concrete. Wherever letter M has been 
indicate the same shall imply for the Design mix concrete. The Design  mix concrete will 
be 
designated based on the principles given in IS 456. 10262 & SP 23.The condition and 
specifications stated herein shall have precedence overall conditions and specifications 
stated 
in relevant IS codes/CPWD  specifications. The concrete mix shall be designed f or 
specified target mean compressive strength in order to ensure that the work test results do not 
fall below the acceptance criteria specified  specified  for the concrete mix. The contractor shall 
design mixes for each class of concrete indicating that the concrete ingredients and proportions 
will result in concrete mix meeting requirements specified. The mix shall be designed with 
quantities of admixture/plasticizer proposed to achieve required workability and 
strength. The 
specifications mentioned in below shall be followed for Design Mix Concrete.

3.ii)
The sources of coarse aggregate, fine aggregate and water to be used in concrete work shall 
be identified by the contractor and he will satisfy himself regarding their conforming to the 
relevant specifications and their availability before getting the same approved by the Engineer - 
in-Charge.

3.iii) 
Coarse aggregate:     As per CPWD specifications 1996-Vol. I to VI with upto date 



          correction slips

3.iv)
 Fine aggregate:        As per CPWD specifications 1996-Vol. I to VI with upto date 

 

         correction slips.

3.v) 
water.

It shall conform to requirements laid down in IS 456-2000/para 4.3  CPWD 


specifications 1996-Vol. I to VI with upto date correction slips.

3.vi) Cement           OPC of grade 43 shall be used for design mix concrete and shall conform to 


269,IS 8112 or IS 12269.However, if higher grade of cement is used by the 


tractor nothing extra shall be paid on this account.

3.vii) Admixtures/Plasterisers.      The admixture shall confirm to IS 9103, wherein required, the 


admixture of approved quality and approved make only shall be used to 



attain the required workability. Nothing extra shall be paid for use of 



admixtures.

3.viii) Grade of concrete: The compressive strength of various grades of concrete shall be given 


         
       as below.

	GRADE DESIGNATION
	COMPRESSIVE STRENGTH ON 15CM CUBES MIN. 7 DAYS(n/MM)
	SPECIFIED CHARACTERISTIC COMPRESSIVE STRENGTH AT 28 DAYS(n/MM)
	MINIMUM CEMENT CONCRETE(KG. PER CUB. METRE)
	MAXIMUM WATER CEMENT RATIO.

	i) M-20
	As per design
	20
	300
	0.50

	ii) M-25
	As per design
	25
	320
	0.50

	iii)M-30
	As per design
	30
	320
	0.45

	iv)M-35
	As per design
	35
	340
	0.45


Water cement ratio and slump shall be as per IS 456-2000.
NOTE;

i) In the designation of a concrete mix letter M refer to the mix and the number of the specified characterstic compressive strength of 15cm-cube at 28 days expressed in N/mm

ii) It is specifically highlighted that in addition to the above requirements. The maximum cement concrete for any grade shall be limited to 530kg/cubic meter.

iii) The minimum/maximum cement concrete for design mix concrete shall be maintained as per quantity mentioned above. Even in the case where the quantity of cement required is higher than the minimum specified above to achieve desired strength based on approved mix design, nothing extra shall become payable to the contractor.

3.9 The contractor shall engage one of the following approved laboratories/test house at  


      his own expenses for designing the concrete mix in accordance with relevant IS codes 
      and to conduct  laboratory test to ensure the target strength and workability criteria 
     
for a given grade of concrete.

i) LIT Delhi.

ii) National Council for Cement and Building Materials, Ballabhgarh.

iii) Delhi College of Engineering, Delhi.

The various ingredients for mix design/laboratory tests shall be sent to the lab/test houses through the Engineer-in-charge and the samples of such aggregates sent shall be preserved at site by the department.

3.10 In the event if all the three laboratories are unable to carry out the design/testing, the contractor may have it done from any other laboratory with prior approval of the Chief Engineer(I&FC) Deptt.

3.11 The contractor shall submit the report on design mix from any of above approved laboratories for approval of Engineer-in-charge within 30 days from the date of issue of letter of acceptance of the tender. No concreting shall be done until the design mix is approved. In case of white Portland cement and the likely use of admixtures in concrete with ordinary Portland/white Portland cement, the contractor shall design and  test the concrete mix by using trial mixes with white cement and/or admixtures also for which nothing extra shall be payable.

3.12 In case of change of source or characteristic properties of the ingredients used in the concrete mix during the work, a revised laboratory mix design report conducted at laboratory established at site shall be submitted by the contractor as per the direction of Engineer-in-charge.

3,13     TRIAL BATCHES

1
The designed mix proportion shall be checked for target mean compressive strength by 
means of trial batches.

2
The quantities of materials for each trial mix shall be sufficient for atleast six 
specimens(cubes)and the concrete required for carrying out workability tests.

3.   The workability of trial mix No.1 shall be measured and mix shall be carefully observed 
for freedom from segregation, bleeding and its finishing characteristics. The water 
content, if required shall be adjusted corresponding to the required changes in the 
workability.

4 
 With  the modified water content, the mix pro-portions shall be recalculated by keeping 
with water cement ratio unchanged. The mix proportions, as modified, shall form the 
Trial Mix No.2 and tested for the specified strength and workability.

5
In addition, trial mix No.3 and 4 shall be designed by keeping water contents, same as 
that determined for that mix No.2 but varying the water cement ratio + 10% of the 
specified value and tested for their design characteristics.

3.14
All cost of mix designing and testing connected therewith including charges 


payable to the laboratory shall be borne by the contractor including redesigning of 

the concrete mix wherever required and directed by Engineer-in-charge.
3.15
APPROVAL OF DESIGN MIX;



The mix design for a specified grade of concrete shall be done for a target mean 

compressive strength 

Tek          Fek + 1.65s

Where
Fek= characteristic compressive strength at 28 days



S =    Standard deviation which depends on degree of quality control.

The degree of quality control for this work is “good” for which the standard deviation(s) obtained for different grade of concrete shall be as follows:-

	GRADE OF CONCRETE
	STANDARD DEVIATION(S)

	M-15
	3.5

	M-20
	4.0

	M-25
	4.0

	M-30
	5.0

	M-35
	5.0


Minimum three sets od  separate preliminary less shall be carried out for each trial of concrete mix.  Each test shall comprise six specimens and only one test set of mix specimens shall be made on any particular day. Out of the six specimen of each set, three shall be tested at seven days and remaining three at 28 days. The preliminary tests at seven days are intended only to indicate the strength to be attained at 28 days. While the design mix shall be approved only on the basis of test strength of 28 days. The design mix shall be considered satisfactory and approval if atleast three preliminary test-sets individually satisfy the following strength and workability criteria.

a) The average strength of each test sets is not less than the specified target means compressive strength(TCR)

b) The strength of any specimen cube is not less than 0.85Tck.

c) The concrete mix is required degree of workability and acceptance concrete finish.

3.16 All cost of mix designing and testing connected therewith including charges payable to the laboratory shall be borne by the contractor.

3.17 BATCHING AND LAYING.

a) All concreting shall be done using automatic concrete batching plant with automatic admixture dispenser which shall be installed by the contractor at site, calibrated & tested. For the admixtures it used within the parameter as specified in the Tender Document nothing extra shall be payable. The batching plant shall conform to IS: 4925. It shall have the facilities of data print-outs, presetting the quantity to be weighed with automatic cut-off when the same is achieved. Location to install batching plant at site shall be obtained by the contractor from Engineer-in-Charge. 

b) In case of non-availability if location to install batch Mix plant at site, Ready Mix Concrete (RMC) may be used. The concrete to site shall be transported by transit mixtures. All the precautions shall be taken during transportation and handing of concrete to achieve the desired strength durability, etc, as envisaged in the mix design. Contractor has to get the approval from Engineer-in-Charge regarding source of ready mix concrete. Nothing extra shall be paid for leady mix concrete in   of batched mixed concrete. 

c) All measuring equipment shall be maintained in a clean and serviceable condition and their accuracy shall be cheeked atleast once a month. 

d) Only single sized good quality stone aggregate shall be brought to site of work from the approved source. The grading of the stone aggregate shall be controlled by blending the aggregate of different sizes in the required proportions at site of work. 

The aggregate of different sizes shall be stock piled separately, preferably a day before use. 

The grading of different coarse and fine aggregates shall be cheeked as frequently as possible and as directed by the Engineer-in-Charge to ensure that the specified grading and quality of aggregate is maintained. 

e) It is important to maintain the water cement ratio constant at its specified of approved value by making adjustment for the moisture contents of both fine and coarse aggregates. 

The moisture contents in the aggregate shall be determined as frequently as possible in keeping with the weather condition and as per the provision of IS :2386(Part-II) 1963. 

f) The concrete shall be placed in position using tower crane or concrete pumps of adequate capacity. Use of mechanical hoists shall not be permitted for lifting of concrete to various levels. For pumping of concrete the design of concrete mix shall be done separately. Nothing extra for laying concrete using concrete pumps or for extra concrete mix design shall be paid. 

3.18 
     All other operations in concreting work like mixing, slump, laying, placing of concrete, 
     compaction, curing etc. not mentioned in this particular specification for Design Mix of 
   Concrete shall be as per CPWD specifications – 1996. Vol. I to VI with upto date 
   
   correction slips. 

3.19 
WORK STRENGTH TEST:- 

TEST SPECIMEN:- 


Work strength test shall be conducted in accordance with IS:5416 on random sampling. Each 
test shall be conducted on six specimen, three of which shall be tested at 7 days and remaining 
three at 28 days. 


TEST RESULTS OF SAMPLES:- 

The test results of the sample shall be the average of the strength of the strength specimen. The individual variation shall not be more than + 15% orecent of the average. If variation is more, the test results shall be treated as invalid. 90% of the total test shall be done at the laboratory established at site by the contractor and remaining 10% in the 

laboratory of Central Designs Organization, CPWD or in any other laboratory as directed by the Engineer-in-Charge. 

LOT SIZE:- 

The minimum frequency of sampling of concrete of each grade shall be ib accordance with the following:- 

	 QUANTITY OF CONCRETE IN THE WORK (CUBIC METRE PER DAY) 
	NUMBER OF SAMPLES

	1-5 
	1

	6-15
	2

	16-30
	3

	31-50
	4

	51 & above 
	4 Plus one additional sample for each additional 

50 cubic metre of part thereof. 


Note:- 
At least one sample shall be taken from each shift. 

3.20      STANDARD OF ACCEPTANCE:

i) In case the test results of all the samples are above the characteristic compressive strength,, the concrete shall be accepted.

ii) In case the test result of one or more samples fails to meet the requirement(i)above, it shall be accepted if both the following conditions are met.:

a) Any individual test result is not less than (Fek-4)N/mm

b) The mean of test results from any group of four consecutive samples is more than (Fek+4)N/mm.

iii

Concrete of each grade shall be assessed separately.

iii) Concrete is liable to be rejected, if it is porous or honey combed, its placing has been interrupted without providing a proper construction, joint, the reinforcement has been displaced beyond the tolerances specified, or construction tolerances have not been met.

3.21 
The  contractor has to arrange at site centering and shuttering for 1200sqm,before start 
of 
work. Only MS centring/shuttering and scaffolding material unless and otherwise 
specified shall be used for all RCC work to give an even finish of concrete surface. 
However, marine ply shuttering in exceptional cases as per site requirement may be used 
on specific request from contractor as approved by the Engineer-in-charge.

3.22 
Nothing extra shall be paid for t he centring and shuttering, circular in shape whenever 
the 
form work is having a mean radius exceeding 6m in plan

3.23 
In order to keep the floor finish as per architectural drawing and to provide required 
thickness of the flooring as per specifications the level of top surface of RCC shall be 
accordingly adjusted at the time of its centring, shuttering and casting for which nothing 
extra 
shall be paid to the contractor.

3.23A As per general engineering practice, level of floors in toilet/bath, balconies, shall be kept 12 
to 20mm as required lower than general floors shuttering should be adjusted accordingly. 
Nothing  extra is payable on this account.

3.24 
Measurement-As per CPWD specifications-1996 vol. I to VI with upto date correction 
slips.

3.25  
Tolerance- As per CPWD specifications-1996 vol. I to VI with upto date correction slips.

3.26 
RATES

3.26.1 The rate includes the cost of material/plasticized/admixtures, labour and T&P including mixing placing, transportation involved in all the operations described above except for the cost of centring, shuttering.

3.26.2 In case of actual average compressive strength being less than specified strength which shall be governed by para Standard of Acceptance as above t he rate payable shall be worked out accordingly as per CPWD specifications -1996 vol. I to VI with upto date correction slips.

3.26.3 In case of rejection of concrete on account of unacceptable compressive strength, governed by para Standard of Acceptance as above the work for which samples have failed shall be re-done at the cost of contractor. However, the Engineer-in-charge may order for additional tests (like cutting, scores, ultrasonic pulse velocity test, load test on structure on part of structure etc.)to be carried out at the cost of contractor to ascertain if the portion of structure wherein concrete represented by the sample has been used, can be retained on the basis of results of individual or combination of these tests. The contractor shall take remedial measures necessary to retain the structure as approved by the
Engineer-in-charge without any extra cost. However, for payment, the basis of rate payable to contractor shall be governed by the 28 days cube test results and reduced rates shall be regulated in accordance with para 3.24.2.

3.27 
In respect of all projected slabs at all levels including cantilever, canopy, the payment for 
the 
RCC work shall be made under the item RCC slabs. The payment for shuttering at the edges shall be made under item of centering and shuttering for RCC slabs. Nothing 
extra 
shall be paid for the side shuttering at the edges of these projected balconies and projected 
verandah slabs.

3.28 
SHUTTERING;

Steel shuttering as approved by the Engineer-in-charge shall be used by the contractor. Minimum size of shuttering plates shall be 600mm x900mm except for the case when closing places required to complete the shuttering panels. Dented, broken, cracked, twisted or rusted shuttering plates shall not be allowed to be used on the work.

The shuttering plates shall be cleaned properly with electrically driven sanders to remove any cement slurry or cement mortar or rust. Proper shuttering oil or debonding compound shall be applied on the surface of t he shutter plates in the requisite quantity before assembly of steel reinforcement.

The joint filler shall be resilient closed cell expanded polyethene and non-tainting as manufactured by Supreme Industries Ltd.

Providing joint filler of required thickness in position to substrate using either double sides foam adhesive tape or neoprene synthetic rubber adhesive. When forming expansion joint with the Board in in-situ concrete, joint sealing slots can be readily formed in the following matter;

-before installing simply cut off a strip of the required depth. Then install the filler flush with the finished surface.

-prior to sealing, the top strip can then be pulled easily from the joint to provided an uncontaminated sealing slot ready for preparation and sealing.

      Rates shall be inclusive of all including labour, material, T&P scaffolding etc.    complete. Nothing   

      extra shall be payable on any account.

3.29  REINFORCEMENT;

a)
The reinforcement shall be done as per CPWD specifications -1996 vol. I to VI with upto 
date correction slips.

b)
The rates of item of reinforcement of RCC work included all operations including 
straightening, cutting, bending, welding, binding with anncaled steel or welding and 
placing in position at all the floors with all leads and lift complete as per CPWD 
specifications -1996 vol. I to VI with upto date correction slips.

c) 
To avoid displacement of bars in any direction and to ensure proper cover, only factory 
made round type cover blocks shall be used by the contractor. Nothing extra shall be 
payable on this account.

3.30  POLYSULPHIDE SEALANT;

i) It should conform to BIS-1254-1983.

ii) Surface should be clean, dry and free from any loose material.

iii) Masking tapes are to used on edge of the joint.

iv) Sealant shall be applied by using suitable gun.

v) Immediately after filling the joints, the sealant shall be tooled either with stainless steel or wooden spatula of t he size of the joint, while tooling the spatula should be watered with soap water for wetting.

The rate shall be inclusive of all operation i.e. labour material, T&P scaffolding etc. complete. Nothing extra shall be payable on any account.

       vi        Skin contact shall be  avoided

3.31. Polyurethane sealant.

3.31.1 surface should be clean, dry and free from any loose material.

3.31.2 expanded polyethylene backup rod of diameter(diameter of the rod should be 5mm greater than the width of the joint)of density not less than 28kg/ cum should be provided to allow unrestrained stretching of the sealant.

3.31.3 Masking tapes are to be used on edge of the joint.

3.31.4 Filling the joints upto a depth of 12mm/15mm for joint width 25m/40mm respectively.

3.31.5 Immediately after filling the joints, the sealant shall be tooled to ensure neat and clean finish of the joint.

3.31.6 Rated shall be inclusive of all operations including labour material, backup rod, T&P scaffolding etc. complete. Nothing extra shall be payable on any account.

4.0 BRICK WORKS

4.1 The brick work shall be carried out with good quality modular fly ash lime bricks as per CPWD specifications-1996 vol. I to VI with upto date correction slips or as specified. The rate shall also include for leaving chasses/matches for dowels/cramps for all kinds of cladding to come over brick work.

5.0 STONE MARBLE WORKS

5.1 GENERAL

5.1.1.     The excavation of stones work s hall be in general as per CPWD 
specifications-1996 vol. I to VI with upto date correction slips.

5.2 Exposed fare for cladding(veneering)work wherever specified as rough chiseled shall be hand dressed unless otherwise specified in the nomenclature of item. The vertical face that is to come against backing of masonry shall be of thickness , as specified with permissible tolerance of + 2mm. The depth or gap between the exposed face of the stone and straight edge held against the surface shall not be more than 6mm.

5.3 All holes rebates, recesses etc. for providing fixing and inserts shall be predrilled and precut and worked using precision machine tools. Nothing extra shall be payable on this account.

5.4 SAMPLES FOR STONE WORK;
Samples of each item of stone work either individually or in combination shall be prepared for approval of Engineer-in-charge before commencement of work. The contractor are advised to see the approved samples of marbles, kota stone, Granite stone etc. in the office of the Executive Engineer ,PWD Division No.31 26-27 Sun light building, Asif Ali Road, New Delhi-110002 before quoting the rates. The same quality of stone shall be used in the project.

5.5. Sequence of execution for cladding work shall be suggested by the contractor for approval of Engineer-in-charge

5.6. The veneering stone shall be secured to the wall by  means of gun metal cramps of the specified sizes. The cramps shall be laid in cement mortar 1:2(1 cement:2 fine sand).The minimum number of cramps shall be two per stone required for fixing facing stones to the wall. A proposal for fixing arrangements shall be submitted by the contractor to the Engineer-in-charge for his approval

5.7. Gun metal cramps and other mechanical fixing devices which will show on the face or the stone shall not be permissible unless otherwise specifically mentioned.

5.8. GUARANTEE
The contractor shall only employ experienced and specified workman for carrying out the stone work. It is the sole responsibility of the contractor to provide and fix the stone securely and to ensure that no stone shall fall and/or get disturbed from its position after fixing. The contractor shall give bank guarantee of a value of 1% of the cost of work done under this sub head to Stone work for a period of 5 years, a form enclosed in this documents as Annexure-I.

5.9 SCAFFOLDING
Double steel scaffolding having two sets of vertical supports shall be provided. The supports shall be sound and strong, ties together, with horizontal pieces over which scaffolding planks shall be fixed.

6.0 WOOD WORK
6.1. The  wood work in general shall be carried out as per CPWD specifications 1996 vol. I to VI with upto date correction slips.

6.2. All fittings and fixtures shall be got approved from the Engineer-in-charge before procurement well in advance and the approved samples shall be kept at site till complete of the work.

6.3. Glazing for toilets shall be of translucent type.

6.4. the shape and size of beading shall be as per drawings. The joints of beading shall be mitred.

6.5. Fire resisting doors.
The doors shall be procured from approved manufacturer.

The fire check door shall be conforming to IS 3614 (part-I);1966.

The fire check door shall not collapse during of hot gases or the flames through the rebate of the gap between the door frame and shutter or through the holes, developed in the shuttering during fire.

6.5.1 STEEL DOOR

MATERIAL  Door frames and leaves shall be made from ZINTEC ELECTRO GALVANISED STEEL

DOOR Leaves shall be constructed from 1.25mm thick electro galvanized steel sheet press formed to provide fully flush, double skin door shell, with lock seam joints at style edges with internal reinforcement at top, bottom and system edges for fire rating. The internal construction of door shall be specially designed honey combed structure with reinforcement at top, bottom and style surround.

DOOR frames shall be manufactures from  1.6mm thick galvanized steel sheet press formed to double rebate profile size 113x57mmmm(+ 0.3mm) with a  maximum bending radius of 1.4mm

SILL  sill shall be made from 1.6mm 916G zinc coated steel sheet shaped to prevent water ingress and entrapment.

6.5.2 WOODEN DOOR.

The door shall be manufacture as per CPWD specifications besides satisfying the ingress and entrapment.

6.5.3. vision panel shall be rated vision panels with 6mm thick clear glass(2 hours fire rating)made from spin turned Ringes (3.80mm dia circular vision panel)or press formed (300mm square vision panel). Glass shall be fixed with glazing gasket of self sticking ceramix glass fibre having a classification temperature of 1260 degree C.

6.5.4. FINISH: the door frame and door shutter shall be finished with thermo setting acrylic paint for scratch resistance and durability. The paint shall be of approved brand and quality.

6.5.5. LOCK;  Morties sashlock  with internal thumb turn and external key operation with lever handles shall be provided.

6.5.6. FINISH BOLTS(DOUBLE DOOR); 300mm concealed extended lever action flush bolts satin finish fixed to top and bottom of the inactive blade shall be provided.

6.5.7. AUTHOMATIC FLUSH DOOR; dual adjustable speed automatic door closer with rack and prinion method shall be provided.

6.5.8. PANIC HARDWARE;  Heavy duty panic bars for easy access fire escapes shall be provided.

6.5.9. ELECTRO MAGNETIC DEVICES; doors hold on electro magnetic device suitable arrangement to be connected to active fire alarm systems shall be provided.

6.5.10. DOOR CO-ORDINATES;  Mechanical door coordinates or coordination proportionally of double door shall be provided.

6.5.11. SMOKE SEALS; PEMRO  heavy duty smoke seals for smoke doors shall be provided.

6.5.12. area of door shutter only be measured for payments.

6.5.13. TESTING; One door shall be elected at medium out of the entire lot one for single leaf and one for double leaf and shall be tested for one hour fire rating. The testing shall be got done from CBRI Roorkee. The cost of material for testing and transportation/packing and other incidental testing charges shall be borne by the contractor. In  case the door falls to meet the requirement, the entire lot shall be rejected.

6.5.14. The rates shall be inclusive of all material, T&P, labour etc. complete including testing etc. as described above.
6.5.15. GUARANTEE BOND

The work shall be granted for a period of 5 years from the date of NOC issued by the CFO(Delhi). The contractor shall execute the enclosed guarantee bond against any structural defect, faculty materials, workmanship and defective finish. In addition five percent of the cost of this work shall be retained as security deposit an amount so withheld would be released after ten years from the date of completion of entire work under the agreement if the performance of the work done is found satisfactory. If any defect is notice during the guarantee period. It shall be rectified by the contractor along with any incidental repairs to the structure flooring, finishing, fixtures and any other related damages work within 15 days of receipt of intimation of such defects in the work. If the defects pointed are not attended to within the specified period, the same shall be got done from another agency at the risk and cost of the contractor and the cost of attending such repairs shall be deducted from any dues payable to the contractor. However, the security deposit deducted may be released in full against bank guarantee of equivalent amount in favour of Engineer-in-charge in the prescribed performa. The security deposit against this item of work shall be addition the security deposit mentioned in schedule F

8. STEEL WORKS


Work shall be carried out as per CPWD specifications 1996 vol. I to VI with upto 


date correction slips.

8.0

FLOORING;

    8.1.

All work in general shall be carried out as per CPWD specifications 1996 vol. I to 

VI with upto date correction slips.

   8.2

`Whenever flooring is to be done in patterns tiles/stone, the contractor shall get 


samples of each pattern laid and approved the the Engineer-in-charge before final 


laying of such flooring for which nothing extra shall be paid.

   8.3
`
Different stones/tiles used in pattern flooring shall be measured separately as 


defined in the nomenclature of the item and nothing extra for laying pattern 


flooring shall be paid over and above the quoted rate. No additional wastage if any 

shall be accounted for any extra payment.

   8.4.

the proper gradient shall be given to flooring for toilets, verandah,kitchen, court 


yard etc. as per the direction of Engineer-in-charge.

8.5.   CERAMIC TILES WORK

8.5.1. 
Work shall be carried out as per CPWD specifications 1996 vol. I to VI with upto date 
correction slips.

8.5.2. 
the tile shall be conforming to IS 13755 and IS 13753 for floor(group-V)and wall 
tiles(group II) respectively.

8.5.3. test shall be conducted to satisfy the quality of material for every 2000 tiles or part thereof.

8.5.4. thickness of tiles shall be measured excluding the producing at the back.

8.5.5. Rates shall be inclusive of all operation including labour, material, T&P scaffolding etc. complete. Nothing extra shall be payable on any account.

9.0 ROOFING, WATER PROO;FING AND INSULATION

Work shall be executed as per CPWD specifications 1996 vol. I to VI with upto date correction slips

9.1. water proofing.

9.1.1
Brick bat Terracing/water  proofing.


The water proofing compound used in integral water proofing treatment shall satisfy all 
the 
performance requirement indicated in IS m 2645 and shall be got tested before its 
use. The 
compound  shall be used at 2% by weight of cement used or as recommended by 
the 
manufacturer.

9.1.2. total quantity of the water proofing compound required shall be arranged only after obtaining the prior approval of t he Engineer-in-charge in writing. Materials shall be kept under double lock and key and proper account of the water proofing compound used in the work shall be maintained. It s hall be ensure that the consumption of the compound is as per specified requirement.

9.1.3. The finished surface after water proofing treatment for roof slab shall have smooth slope.

9.1.4. Before commencement of treatment on roof surface, it shall be ensured that the outlet drain pipes spouts have been fixed and the spout opening have been eased and rounded off proper4rly for easy flow of water.

9.1.5. Guarantee Bond

Ten years guarantee bond in prescribed Performa attached at annexure-II herewith shall be submitted by t he contractor which shall also be signed by both the specialized agency and the contractor to meet their liability/liabilities under the guarantee bond. However,, the sole responsibility about efficiency of water proofing treatment shall rest with the building contractor.

(five percent)of the cost of water proofing work shall be retained as security deposit and the amount so withheld would be released after ten years from the date of completion of the entire work under the agreement. If t he performance of the work done is found satisfactory If any defect is noticed during the guarantee period, it shall be rectified by the contractor within seven days of receipt of intimation of defects in the work. If the defects pointed out are not attended to within the specified period, the same will be got done from another agency at the risk and cost of contractor.

However, the security deposit deducted may be released in full against bank guarantee of equivalent amount in favour of Engineer-in-charge, if so decided by the Engineer-in-charge.

The security deposit against this item of work shall be in addition to the security deposit mentioned elsewhere in contract form.

Water proofing of Sunken portion area.

Application of cementitious-Organic chemical based coating as per manufacturers specification of Kryton ort equivalent applied on vertical and horizontal surface after laying of all pipes and smooth plugging of holes.

Concrete surface on which water proofing is desired shall be kept wet for 48 hours after cleaning of all dirty oil grease, bitumen, laitance or other contaminants.

Surface water shall be removed prior to applications of water proofing, but surface shall remain wet during the application to enhance deep penetration and formation of crystals at greater depth to block voids.

The area shall be protected from the sun and rain for 48 hours and continuous flooding for 7 days.

Flooring shall be done for 72 hours to test the area for any leakage/seepage etc. In case of failure, the process shall be repeated and tested again by the contractor at his own risk and cost.

Rates shall be inclusive of all operations including labour material, T&P scaffolding and testing etc. complete. Nothing extra shall be payable on any account.

9.2. polycarbonate sheet roofing.

9.2.1. MATERIAL

Polycarbonate sheet roofing shall be provided manufactured from amorphous thermoplastic resin and shall be of the required thickness type and colour and of high impact resistance suitable for use in roof lights. The work shall be carried out by an approved specialist agency.

9.2.2 The specialist contractor shall prepare the detailed design of the roof sheeting system. The design along with fabrication drawings showing the system details and items of work on suitable scale shall be prepared in accordance with the working for approval of the Engineer-in-charge.

9.2.3 INSTALLATION

The installation shall be carried out strictly in accordance with the approved drawing to the satisfaction of the Engineer-in-charge. Special care shall be taken to ensure that the roof is leak proof and all precautions and applications that are required for the purpose shall be taken without any extra cost.

The polycarbonate sheet shall be fixed in powder coated aluminium frame with EPDM gasket and aluminium cover strip and fixed to the main girder. Approved sealant and tapes with sufficient clasticity to accommodate thermal expansion and contraction without loss of adhesion to either framed or sheet shall be used. Gasket of neoprence EOT or EPDM rubber shall be used.

The bolts, screw and nuts wherein contact with aluminium will be of stainless steel 304 or 316.

The  rates shall be inclusive of sheeting, aluminium members, gasket and all materials including all operantions, labour,T&P scaffolding etc. all complete. Nothing extra shall be paid on this account. Any steel structure required to support the roofing structure shall be measured and paid separately.

10.0
FINISHING
a. The work shall be carried out as per CPWD specifications 1996 vol. I to VI with upto date correction slips.

b. All  painting material shall be brought to the site of work in the original sealed containers. The material brought to the site of work shall be sufficient for at least 30 days of work. The material shall be kept under the joint custody of contractor and representative of the Engineer-in-charge. The empty contains shall not be removed from the site till t he completion of the work without permission of Engineer-in-charge.

11.0 MISCELLANEOUS WORKS

Work shall be carried out as per CPWD specifications 1996 vol. I to VI with upto date correction slips.

11.1. MINERAL FIBRE TILE CEILING

Mineral fibre tile ceiling where specified shall be approved proprietary make and brand of low density fibre building board. Water absorption after two hours shall not exceeding `14% sound absorption  coefficient at 500 Cps shall be for plain tiles 0.30 and for perforated tiles 0.65.The tile shall be fibre retardant and termite resistant. It shall be supplied in thickness and sized as required.

11.2 SUSPENSION SYSTEM

The acoustical fibre shall be installed with approved snap grid exposed grip suspension system comprising Tee’s with main runners, cross-runners, wall channels,, suspension hangers, holding channels and holding down clips. The material of the suspension system

Shall be of tested special spring grade steel adequately formed and die cot with identical ends. All members shall be viny coated fully treated and protected against corrosion. The layout of the grid shall follow the ceiling pattern of t he tiles as shown and required.

11.3 INSTALLATION

The suspension system shall be first installed strictly in accordance with the instruction. The tiles shall be unwrapped and exposed to atmosphere available at the site for about 48 hours. After this the tile shall be put on the runners starting from the centre of the width and working side wards cross tees shall then be connected and holding down clips put. The layout of the ceiling tiles shall be exactly as required the tiles shall be cut to suit  the ceiling pattern. The tiles shall overlap on the tees as much as possible leaving just enough allowance for expansion of tiles.

12.0 SPECIFICATION FOR ALUMINIUM DOOR, WINDOW, VENTILATOR, WORKS ETC.

12.1. EXTENT AND INTENT.

The work shall be carried out through an approved specialist contractor, Who shall furnish all  materials labour, accessories equipment, tool and plant and incidentals required for providing and installing anodized aluminium doors, windows, cladding, louvers and other items as called for on the drawings. The drawings and specifications cover the major requirement only. The supplying of additional fastenings, accessory features and other items not mentioned specifically herein, but which are necessary to make a complete installation shall be a part of this contract.

12.2. GENERAL

Aluminium doors, windows etc. shall be of sizes, section details as shown on the drawings.The details shown on the drawings indicate generally the sizes of the components, parts and general standars. These may be varied slightly to suit the standard adopted by the manufacturer. Before proceeding with any manufacturing, the contractor shall prepare and submit complete manufacturing and installation drawings for approval of the Engineer-in-charge and no work shall be performed until the approval of these drawings is obtained.

12.3 SHOP DRAWING.

The contractor shall submit t he shop drawings of doors, windows, louvers, cladding and other aluminium work, based on architectural drawings, to the Engineer-in-charge for his approval. The drawings shall show full size sections of doors, windows etc. thickness of metal(i.e. wall thickness), details of construction, sub frame/rough ground profile, anchoring details, hardware as well as connection of windows, doors and other metal work to adjacent work. Samples of all joints and methods of fastening and joining shall be submitted to the Engineer-in-charge for approval well in advance of commencing the work.

12.4 SAMPLES

Samples of doors, windows, louvers etc. shall be fabricated, assembled and submitted to the Engineer-in-charge for his approval. They shall be to sizes types etc. as decided by Engineer-in-charge. All samples shall be provided at the cost of the contractor.

12.5 SECTIONS

Minimum doors and windows shall be fabricated from extruded section of profile of detailed on drawings. The sections shall be extruded by the manufacturers approved by the Engineer-in-charge. The alumimum extruded sections shall conform IS designation 63400-WP(HV9WP Old designation) with chemical composition and technical properties as per IS 733 and IS 1285.The permissible dimensional tolerance of the extruded sections shall be such as not to impair the proper and smooth function/operation and appearance of doors and windows.

12.6 FABRICATION

Doors, windows etc. shall be fabricated to sizes as shown, at factory and shall be section, sizes combinations and details as shown in the Architectal  drawings. All doors, windows etc. shall have mechanical joints. All members shall be accurately machined and fitted to form hairline joints prior to assembly. The joint and accessories such as cleats, brackets etc. shall be of such materials as not to cause any bimetallic action. The fabrication of doors. Windows etc. shall be done in suitable sections to facilitate easy transportation, handling and  installation. Adequate provision shall be made in t he door and window member for anchoring to support and fixing of hardware and other fixtures as approved by the Engineer-in-charge.

12.7 ANODISING

All aluminium sections shall be anodized as per IS 7088 and to required colour as specified in the item as per IS 1868 grading as specified in item schedule after cutting the member to requisite sizes before the final assembly. Anodising to conforming specified grade with minimum average thickness of 15 microns when measured as per IS 612.The anodic coating shall be properly sealed by steam or in boiling water are cold sealing process as per IS 1868/IS 6057.Polythene tape protection shall be applied on the anodized section before they a re brought to site. All care shall be taken to ensure surface protection during transportation, storage at site and installation. The tape protection shall be removed on installation. The samples will be tested in the approved laboratory and cost of samples, cost of testing shall be borne by the contractor.

12.8 PROTECTION OF FINISH

All aluminium members shall be wrapped with approved self adhesive non staining PVC tapes.

12.9 HADNLING AND STACKING

12.9.1 Fabricated materials shall be stacking in an approved manner to protect the material against any damage during transportation. The loading and unloading shall be carried out with almost care, on receipt of materials at site, they shall be carefully examined, to detect any damaged pieces. Arrangements shall be made for expeditious replacement of damaged piece/parts. Materials found to be acceptable on inspections shall be repacked crates and stored safely.

12.9.2 In the case of composite windows and doors, the different units are to be assembled first. The assembled composite units should be checked for line, level and plumb before final fixing is done. Units may be serial numbered and identified as how to be assembled in their final location of situation so warrants.

12.9.3 Where aluminium comes into contact with masonry brick work, concrete, planter or dissimilar metals, it shall be coated with approved insulation lacquer, paint or plastic tape to ensure that electro-chemical corrosion is avoided, insulation material shall be trimmed off to a clean flush line on completion.

12.9.4 The contractor shall be responsible for assembling composite, bedding and filling the groove with backup roads polysuphide sealant inside and outside, placing the doors, windows etc. in their respective opening. After the doors/windows have been fixed in their correct assigned position, the open hollow sections abutting masonry concrete shall be fitted with approved polysulphide sealant densely packed and neatly finished.

12.9.5 The contractor shall be responsible for doors windows etc. being set straight plumb level and for their satisfactory operation after fixing is complete.

12.10 INSTALLATION

12.10.1 Just prior to installation the doors, windows etc. shall be uncrated and stacked on edge on level bearers and supported evenly. The frame shall be fixed into position true to line and level using adequate number of expansion machine bolts, anchor fasteners of approved size and manufacturer and in an approved manner. The holes in concrete/masonry members for housing anchoring bolts shall be drilled with an electric drill.

12.10.2 The doors, windows assembled as shown on drawings shall be placed in correct final position in this opening and marks made on concrete members at jambs, sills and heads against the holes provided in frames  for anchoring. The frame shall then be removed from the opening and laid aside. Neat hole with parallel sides of appropriate size shall then be drilled in the concrete member with an electric drill at the marking to house the expansion bolts. The expansion bolts shall then be inserted in the holes struck with a light hammer till the nuts is forced into the anchor shell. The frame shall then be placed in final position in the opening and anchored to the support through cadmium plated machine screws of required size threaded to expansion bolts. The frame shall be set in the opening by using wooden wedges at supported and bar plumbed in position. The wedges shall invariably be placed at meeting point of glazing bars and frames.

12.11 NEOPRENCE GASKETS

The contractor shall provide and install neoprene gasket of approved size and provide at all location as shown and as called for to render the doors, windows etc. absolutely air tight and weather tight. The contractors shall produce samples of the gaskets for approval and produce after approval only.

12.12 FITTINGS.


Hinges stays, handles, tower bolts, locks and other fittings shall be of excellent quality 
and manufacturers shall be approved by the Engineer-in-charge.

12.13 
Manufacture’s Attendance  


The manufacture immediately prior to the commencement of glazing shall adjust 
and set all 
windows and doors and accept responsibility for the satisfactory 
working of the opening 
frames. 

12.14 
Mastic Cement 


The gaps between frames and supports and also any gaps in the windows section 
shall be raked out as directed and filled with mastic cement of approved colour 
and make to ensure complete water tightness. The mastic cement shall be of such 
colour and composition that it would not stain the masonry/ concrete work, shall 
receive paint without bleeding, will not sag and shall not set hard or dry out under 
any conditions of weather. The samples of mastic cement to be used for this 
purpose shall got approved by the Engineer-in-chare before its actual use. 

12.15 
Sealant  


Use modified silicone for joint subject to movement and in glazing. 


Surfaces to receive sealant shall be properly, cleaned, primed and excess sealant 
removed 
from finished surfaces. 


Sealed joint shall be neatly tooled and surfaces smoothed. 


Follow the instruction of the sealant manufactures. 


Colour of the sealant shall be approved by Engineer-in-charge. 

12.15.1 Glazing


Glazing shall generally be accomplished from the inside of building. 


The glazing system shall be designed to this end use a continuous E.P.D.M.compression 
gaskets on both sides (Present Gasket on one side of glazing pocket and roll in gasket on 
another side). A continuous wet seal shall be employed to ensure a compete water tightness. 


Maintain a minimum glazing bite, edge clearance and surface clearance depending on the glass 
as recommended  by the glass manufacture. 

12.15.2 Sealant and Gasket Application

Sealant and gasket shall be provided wherever shown in the drawings or required for a permanently weather tight installation. The sealing mechanism is necessary but is not indicated, it shall be of type recommended by the sub-contractor and approved by the Engineer-in-charge. 

All adjoining surfaces shall be protected to receive sealant against staining by masking and/ other methods. 

Joints and joint surfaces shall be clean, dry, and free of any material that may have an adverse effect on the bonding and/ or seal of the sealant and gasket materials. 

Apply sealant and gasket under the conditions recommended by the manufactures(s). prime all surface to receive sealant and gasket unless recommended otherwise, sue no sealant that has started to set in its container or a sealant that has exceeded the self life published by the manufacturer.  

Fill all joint continuously and completely with sealant, forming a neat, uniform, concave bead. Finish the material flash with adjoining surface unless shown on the drawings. All sealant surface shall be tooled smooth. 

Tensile or shear stress in structural silicone sealant joint shall not exceed 1.4 Kg./Sqm. 

12.16
Protection & Cleaning


The contractor shall adequately protect all components and accessories form damage 
during shipments, storage at jot site, erection and after completion of the 
work. At such time 
as may be directed, the sub contractor shall remove all 
protective tapes or coating, 
thoroughly clean all anodized aluminium and glass 
surfaces with suitable cleaning agent, make 
final adjustments to all ventilators, 
etc. and hardware leaving all in first class working order. 

12.17
Details of Tests. 

12.17.1 The Various tests on aluminium sections shall be conducted in accordance with the relevant IS codes. 

12.17.2 The minimum number of tests for anodic coating and corrosion resistance shall be as given below: 

	S.No.
	Details
	Status

	1.
	Doors, windows & ventilators 
	5% of Nos. manufactured. 


12.17.3 The samples of major member of each unit of doors/ windows shall be selected at random by Engineer-in-charge as such that all the aluminium section be got tested. 

12.17.4 The cost of samples, carriage or the samples and testing charges, if any, shall be borne by the contractor. 

12.18 Acceptance Criteria

The aluminium sections shall conform to the provisions of the relevant item of BOQ. For payment purposes only actual weight of sections shall be taen into account. If however, the sectional weight of any aluminium section is higher than the permissible variation than the weight payable shall be restricted to the weight of the section including permissible variation. 

Measurement : Payment by weight shall be made for aluminium section including beading only and all fixing angles. Fittings/ features such as handles and hinges etc. shall not be included in the weight to be paid. 

12.18.1 Guarantee Bond :- All aluminium work shall carry two years guarantee after completion of the work against water leakage, unsound material and workmanship and defective anodising as per guarantee bond at annexure-III. 

Two years guarantee in prescribed proforma attached at Annexure-III must be given by the specialized firm which shall be counter signed by the contractor, in token of his overall responsibility in addition 10% (ten percent) of the cost of these items would be retained as guarantee to which the performance of the work done. The cost guarantee against this item of work shall be in addition to the security deposit mentioned elsewhere in the contract form. If any defect is noticed during the guarantee period, it should be rectified by the contractor within seven days, and if not attended to the same will be got done from another agency at the risk and cost of the contractor. However, this security deposit can be released in full. If bank guarantee of equivalent amount for two years is produced and deposited with the department. 

12.19 work shall be carried out as per CPWD Specifications -1996 Vol. I to Vol. VI with upto date correction slips. 

12.20 Rates. 

12.20.1 The rate of the item shall include the cost of materials, T&P, Double Scaffolding and labour required in all the above operations. 

13.0 SANETARY INSTALLATIONS/ WATER SUPPLY/DRAINAGE.

13.1 
The work in general shall be carried out as per CPWD Specifications -1996 Vol. 
I to Vol. VI 
with upto date correction slips. Rate include all materials, labour and all the operations 
mentioned in the respective item unless and otherwise specifically mentioned. 

13.2 The tendered rates shall include the cost of cutting holes in walls, floors, RCC slabs etc. wherever required and making good the same for which nothing extra shall be paid. 

13. 3
The CI/UPVC pipe wherever necessary shall be fixed to  columns, beams etc.with rawl plugs 
of approved quality and nothing extra shall be paid for                            . 

13.4
The contractor shall give a satisfactory performance test of the entire installation(s) before the 
work is finally accepted and nothing extra shall be payables to the contractor in this account. 

13.5 P/S floor traps Shall be deep seal type of approved make, P/S traps shall have a minimum water seal of 75mm which for floor traps shall have a minimum water seal of 50mm. 

13.6 Copper Pipes. 

13.6.1  All concealed pipes both not and clod water supply shall be copper pipes  as indicated on the drawings shall conform to BS : 2871, Part-I 1971 (or as amended).

Bending or manipulation of the tube shall not be permitted. All changed in direction shall be by means of suitable fittings only. 

13.6.2 
Fittings for Copper Pipes


All fitting for copper pipes shall be non dezincifiable and shall comply to BS :864, Part-II, 
1971 (or as amended). 


Capillary type fittings with integral solder ring shall be used. Jointing shall be done with blow 
torch that cmits a clean, blue and soot free flame. 

Jointing of copper pipes with GI pipes shall be done with copper couplers with one end having BSP threading while the other end having solder ring. 

13.7 The contractor shall be responsible for all the protection of sanitary water supply fittings and fixtures against pilferage and breakage during the period of installation until the completion/ handing over of the work. 

13.8 The pig lead to be used in jointing as per CPWD Specifications -1996 Vol. I to Vol. VI with upto date correction slips. 

LIST OF PREFERED MAKES FOR CIVIL WORKS

	1
	Doors & windows fixture
	Everite,Godrej, Hardima



	2
	Door closer/floor spring
	Dooking,Everite, Hardwyn.



	3
	Aluminium sections
	Indal/Bhoruka/Hindaleo



	4
	Clear glass
	Modiguard/Atul



	5
	Laminates
	Formica, Decolam

	6
	Synthetic Enamel paint
	Burger(Luxolgold),Asian(Apcolite),ICI Dulux (Gloss), Nerolac (Full gloss hard drying).


	7
	Oil Bound distemper
	Asian(tractor),Berger(Bison),Neolac(Super Acrylic).



	8
	Cement paint.
	Snowcem plus, Berger(Durocem extra),Nerolac(Nerocem with titanium)

	9
	Cement
	Ultra-Teck, ACC,Vikram-43 grade, JP,REWA,JK cement,Birla, Laxmi cement.

	10
	Steel
	SAIL, TISCON, RASHTIYA ISPAT(RINL)

Note(Rathi, thermex, TMT, bars and Barnala Plus TMT bars can also be allowed subject to the condition that contractor will procure these bars from manufacturer or authorized distributor only)


	11
	Glass mosaic tiles
	Mridul (group-II/Bisazza/MMG tiles.



	12
	Back up rod
	Supreme industries



	13
	Chequered tiles
	 Modern,Nitco



	14
	MS pipe
	GSF Jindal Hisar



	15
	Polysulphide sealant
	Pidilite, Fosroc, Asian Paints, Vaniseal (GP)



	16
	Granite grey
	Sadar Hali variety.



	17
	Metal fire check doors
	Navair,Shakti met, Godrej.



	18
	Silieone
	Coat,Sil,Perma coat.



	19
	False ceilings.
	Armstrong,Interarch.



	20
	Sunken portion treatment
	Roffe, Krytone or equivalent.



	21
	Road marking paint.
	Goodlass Nerolac, Asian.



	22
	Admixtures for concrete
	Cico. Vam organics,Roffe.



	23
	Epoxy paint
	 Nerolac or equivalent



	24
	Textured paint
	Sandtex matt of Snowcem India Ltd.Speetrum, Unitile



	25
	Steel windows
	(i)M/s United Engineer works, Ram Nagar, Loni road,Shahdara,Delhi.

(ii)M/s Metal window corp,Anand parvat,New Rohtak road,Delhi.
(iii)M/s S.K.S. steel Industries, Piragarh chowk,Delhi.



NOTE: In case material of other make than specified above is used, prior approval of Engineer-in-charge is to be obtained in writing. 

LIST OF PREFERED MAKES OF MATERIALS FOR SANITARY WORKS

Material specified in these schedule of quantities and conditions of contract must conform to the following brand names.

	S.NO
	MATERIAL
	RELEVANT ISI CODE
	BRAND NAME

	1
	Vitreous china sanitary ware
	2556
	Parryware, Hindustan sanitary ware



	2
	White glazed tile clay sink
	771
	Sanfire, Cera, Neyeer

	3
	Stainless steel sink
	13983
	AMC, Orient, Suhag



	4
	Plastic seat cover of WC
	2548
	Commander, Bestolite,Diplomat



	5
	CP fitting mixer/

pillar, taps washers
	1795

4291
	Gem, parko, Kingston, hansa, tower

Stop make.



	6
	CP Accessories
	4827
	-do-



	7
	Sand cast iron pipes and fitting
	1729
	RIF, Neco,BC.



	8
	Pig lead
	782
	--



	9
	GI pipes
	1239 part-I
	GST, Jindal Hissar, Kalinga



	10
	GI fittings
	-do-
	R.Unik, RS



	11
	Bor metrral salves
	778
	Zoloto, Leader, Sant, Kilburn.



	12
	Brass stop and bib cock
	781
	Zoloto, Sant, L&K



	13
	Ballk salve with floats
	1703
	Zoloto, leader,Sant.



	14
	Stone ware pipes and gully taps
	651
	Prefeet, Burn, Hind.



	15
	RCC pipe
	458
	IS marked pipes



	16
	CI marble cover
	1726
	RIF, Neco,BC



	17
	Water tank
	12701
	Sintex, Electroplast, Lotus.



	18
	Mirror glass
	
	Golden, Atul.



	19
	Copper pipe
	2871
	Delhi Metal, ABC or equivalent.




NOTE
: In case material of other make than specified above is used, prior approval of Engineer-in-charge is to be obtained in writing. 

PROFORMA FOR THE CEMENT REGISTER

	PARTICULARS OF RECEIPT
	PARTICULARS OF ISSUE
	REMARKS


	S.No.
	Qty. received
	Progress 

Total
	Date of issue
	Qty. issued
	Item of work for
	Qty. sreturned at the end of the day
	Total issued
	Daily balance in hand
	Contractor initial
	JE’s initial
	AE initial
	AE,EE initial
	Original check

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	
	
	
	
	
	
	
	
	
	
	
	
	
	


LIST OF EQUIPMENTS FOR SITE LABORATORY

	PARTICULARS
	S.NO
	ITEM
	QTY

	1. AGGREGATE TESTING
	
	
	

	
	1
	Set of coarse sieves 30 cm dia(GI sheet frames)with aperture size(40mm,25mm, 20mm, 16mm, 17.5mm, 10mm, 4.75mm with lid and pan)
	1 set

	
	a)
	Motorised sieve shaker for the above sieves


	1 No.

	
	2
	Set of fine  sieves 20 cm dia of brass with aperture size (4.75 mm, 2.36mm, 1.18mm, 600mic,300 mic, 150 mic,75mic all with lid and pan)
	1 set

	
	a)
	Motorised sieve shaker for the above sieves
	1 No.

	
	3
	Flakiness and elongation index screen


	1 No.

	
	4
	Los angles abrasion testing machine


	1 No.

	
	5
	Bulk density and voids of aggregate cylindrical metal measure with capacity (3 ltr, 10 ltr.15 ltr or 20 ltr.
	1 No/each

	
	6
	Pycnometer 1000 mi capacity with brass


	1 No.

	
	7
	Hot-Air Blower (Hair dryer)


	1 No.

	
	8
	Aggregate impact value apparatus with automatic blow counter.


	1 No.

	
	9
	Hot-plate 1000 to 2000 watts with regulator cum switch.


	1 No.

	
	10
	Drying pans(frying pans)


	2 nos.

	
	11
	China clay dishes with dia 10cm and 15cm
	2 Nos/each

	
	12
	Watch glasses for above 10 cm and 15cm
	2 Nos/ each

	
	13
	Sieve brushes
	2 Nos.



	
	
	
	

	Concrete testing
	
	
	

	
	1
	Concrete cube moulds 15x15x15cm
	50 Nos.



	
	2
	Punning rods 2kg weight length 40cm and ramming face 25mm

	4 nos.

	
	3
	Extra bottom plates for 15cm cube mould


	6 Nos.

	
	4
	Standard vibration table for cubes.


	2 Nos.

	`
	5
	Compression testing machine with electricity cum manually operated tamping unit with pressure gauge preferably 30cm dia, 0-150 tonnes in 1 tonne division.Sensitivity 0.5tonne
	1 No.

	
	6
	Rebounder hammer


	1 No.

	
	7
	Air content measuring apparatus


	1 No.

	
	8
	Slump test apparatus complete


	3 Nos.

	
	9
	Pocket concrete penetrometer 0 to 50 kg/sq.cm


	1 No.

	
	10
	GI tray approx 1m x1m with sides 10 cm high for hand mixing of concrete


	2 Nos.

	
	11
	Concrete temperature measuring thermometer


	2 Nos.

	Cement testing
	
	
	

	
	1
	Mortar cube moulds 7.07 x7.07x7.07 cm


	10 Nos

	
	2
	Standard sand grade I,II & III
	50kgs

/each

	
	3
	Mortar cube vibrator


	1 No.

	
	4
	Vicat needle apparatus


	1 No.

	
	
	
	

	Weighing equipment
	
	
	

	
	1
	Physical balance capacity 200gms
	1 No.

	
	2
	Dial type spring balance having knob capacity 100 kgs reading to ½ kg
	2 Nos

	
	3
	Counter scale capacity 1 kg and 10 kg
	1 No/ each

	
	4
	Weighting platform capacity 100kg


	1 No

	
	5
	Iron weights of 5kg,2kg,500gms,200gms, 

100 gm
	2 nos/ each

	
	6
	Brass weights of 50gm,20 gm,10 gm ,5gm, 2gm, 1gm
	2 nos/ each

	Water measuring equipment
	
	
	

	
	1
	5 ltr,2 ltr,1/2 ltr.
	5 nos/ each

	
	2
	Measuring cylinder capacity 100ml, 500ml, 250ml, 100ml.
	2 nos/ each

	
	3
	Beakers with capacity 500ml,200ml,50ml
	2 nos/ each

	
	4
	Wash bottoles capacity 500ml
	2 nos/ each

	
	5
	Thermometer 0-100 degree centigrades
	5 nos/ each

	Laboratory tools
	
	
	

	
	1
	Set of box spanner ratchet
	2 Nos.



	
	2
	Hammer 1 lb
	2 Nos.



	
	3
	Rubber hammer
	2 Nos.



	
	4
	Hacksaw with 6 blades
	1 No.



	
	5
	Measuring  tape 2 mtr.
	2 Nos



	
	6
	Depth gauge 20 cm
	2 Nos



	
	7
	Vernier caliper
	2 Nos.

	Miscellaneous items
	
	
	

	
	1
	Showels and spade
	6 Nos/ each

	
	2
	Plastic or GI buckets 15 ltr,10 ltr.& 5 litr
	3 Nos/ each

	
	3
	Wheel barrow
	3 Nos.


DISPLAY ON NOTICE BOARDS AT WORK SITE

CONTRACTOR SHALL PROVIDE DISPLAY ON NOTICE BOARDS AT WORK SITE AT DIRECTED BY ENGINEER-IN-CHARGE.


Notice boards should be displayed at each project site where the work are in progress having the following information;

a. Name of the project:

b. Estimated cost of project;

c. Date of commencement;

d. Expected date of complete;

e. Name of contractor and his telephone No.

f. Name of Executive Engineer and telephone No.

For loading complaint if any.


Details of the contract document indicating the works in progress, material to be used site plan, ratio of mixtures etc. in simple and layman’s language should be available at site with the contractor and his staff for consultation by general public. These documents should also be made available in RWAs on demand.

ASSISTANT ENGINEER.IV                    EXECUTIVE ENGINEER(CD.XIII)
GENERAL SPECIFICATIONS

OF FIRE FIGHTING SERVICES

GENERAL SPECIFICATION

1.1
INTRODUCTION:
1.1.1
SCOPE

1.1.1.1
These specifications cover water based fixed fire fighting installations. 

1.1.2 RELATED DOCUMENTS

These General Specifications shall be read in conjunction with the conditions of contract, tender specifications, Schedule of work, drawings and other documents connected with the work. In the event of any discrepancy between these specifications and general conditions of contract & specification, the later shall over ride the former.

1.1.3 TERMINOLOGY
The definition of terms used in these specifications shall be in accordance with IS. Some of the commonly used terms are defined in Appendix ‘A’.

1.1.4 SITE INFORMATION

The tenderer should, in his own interest, visit the site and familiarize himself with the site conditions before tendering. For any clarification, tenderer may discuss with the Engineer-In-Charge

1.2 CONFORMITY WITH STATUTORY ACTS, RULES, STANDARDS AND CODES

· All components shall conform to relevant Indian Standard Specifications, wherever existing, amended to date. A list of such standards is appended in Appendix ‘B’.

· Rules of Traffic Advisory Committee and national building Code of India (Part IV) shall be followed as amended upto date.

· All electrical works shall be carried out in accordance with the provisions of Indian Electricity Act, 2003 and Indian Electricity Rules, 1956 amended to date. They shall also conform to CPWD General Specifications for Electrical Works, Part-I: Internal, 2005 and Part-II: External, 1994 and Part IV (Substation) 1983, amended to date.

1.3 SAFETY CODES AND LABOUR REGULATIONS

· All the safety procedures outlined in the safety codes listed in Appendix ‘C’ shall be complied with.

· In respect of all Labour employed directly or indirectly on the work for the performance of the fire fighting contractor’s part of work, the contractor at his own expense, will arrange for the safety provisions as per statutory provisions, B.I.S recommendations Factory Act, Workman’s Compensation Act, CPWD Code and instructions issued from time to time. Failure to provide such safety requirements would make the tenderer liable for penalty for Rs. 200/- for each violation. In addition the Engineer-In-Charge shall be at liberty to make arrangements and provide facility as aforesaid and recover the cost incurred thereon from the Contractor.

The contractor shall provide necessary barriers, warning signals and other safety measures while laying pipelines, cables, etc or wherever necessary so as to avoid accidents. He shall also indemnify CPWD against claims for compensation arising out of negligence in this respect. The contractor shall be liable, in accordance with the Indian Law and Regulations for any accident occurring due to any cause. The department shall not be responsible for any accident occurred or damage incurred or claims arising there from during the execution of the works. The contractor shall also provide all insurance including third party insurance as may be necessary to cover the risk. No extra payment would be made to the contractor due to the above provisions thereof.

1.4
WORKS TO BE ARRANGED BY THE DEPARTMENT

Unless and otherwise specified in the tender documents, the following works shall be arranged by the Department.

· Space for accommodation of all the equipment, components and materials involved in the work,

· Power supply , water supply and Drain points as per Para 1.6,

· Masonry ducts within and outside the buildings for carrying pipelines and cables wherever specified.

· Under ground & terrace tanks.

1.5 
WORKS TO BE DONE BY THE CONTRACTOR

Unless and otherwise mentioned in the tender documents, the following works shall be done by the contractor and therefore their cost shall be deemed to be included in the tendered cost whether specifically indicated in the schedule of work or not:-

· Foundations for equipments including foundation bolts and vibration isolation spring/pads,

· Suspenders, brackets and floor/ wall supports for suspending/supporting pipes.

· Suspenders and/or cable trays for laying the cables,

· Sealing of all floor slab/wall openings provided by department or made by the Contractor for pipes and cables, from fire safety point of view, after laying of the same.

· Painting of all exposed metal surfaces of equipments and components with appropriate color as per Para 1.1.3 

· Making openings in the walls/floors/slabs or modification in the existing openings wherever provided for carrying pipelines, cables etc.

· All electrical works including cable/wires, earthing etc beyond power supply made available by the department.

· Making good all damages caused to the structure during installation and restoring the same to their original finish.

· Approval from local Fire authorities as may be required as per local by-laws.

(The contractor’s responsibility shall be limited to the work executed by him)

1.6       POWER SUPPLY, WATER SUPPLY AND DRAINAGE

1.6.1 POWER SUPPLY

· Unless and otherwise specified, 3 phase,415 volts,50 Hz power supply (5 KW) shall be provided by the department free of charge to the contractor at one point of installation at site. Termination switchgear however, shall be provided by the contractor. Further extension if required shall be done by the contractor.

· a) The power supply for testing and commissioning of the complete installation shall be made available by the Department free of charge to the contractor. For this purpose, the power supply shall be given at the main incomer unit of the electrical panel (provided by the contractor) through U.G Cable, or bus trunking arrangement as specified in the contract. The termination of this feeder in the main incomer unit shall be the responsibility of the contractor and nothing extra shall be paid on this account.

b) Unless otherwise specified in the contract, further power distribution to the various equipments shall be done by the contractor.

· Where the power supply has to be arranged by the department at more than one point as per the terms of the contract, the termination of all such power feeders in the incomer of respective control panels (provided by the contractor) shall be the responsibility of the contractor.

· The contractor shall not use the power supply for any other purpose than that for which it is intended for. No major fabrication work shall be done at site. Power shall be used only for welding/cutting works. The power supply shall be disconnected in case of such default and the contractor shall than have to arrange the required power supply at his cost.

1.6.2 WATER SUPPLY:_

Water supply shall be made available to the contractor by the department free of charge at only one point for installation. Further extension if required shall be done by the contractor.

1.6.3 DRAINAGE:-

· Drain traps in pump room shall be arranged by the department.

· All Drainage arrangements from the drain traps in the pump room shall be arranged by the contractor if required.

· Piping connections from the equipment to the drain trap shall be done by the contractor. These items of work shall be separately measured and paid as per contract.

1.7 MACHINERY FOR ERECTION

All tools and tackles required for unloading/handling of equipments and materials at site, their assembly, erection, testing and commissioning shall be the responsibility of the contractor.

1.8 COMPLETENESS OF THE TENDER, SUBMISSION OF PROGRAMME, APPROVAL 

OF DRAWINGS AND COMMENCEMENT OF WORK

· COMPLETENESS OF THE TENDER
All sundry equipments, fittings, assemblies, accessories, hardware items, foundation bolts, supports, termination lugs for electrical connections, cable glands, junction boxes and all other items which are useful and necessary for proper assembly and efficient working of the various equipments and components of the work shall be deemed to have been included in the tender, irrespective of the fact whether such items are specifically mentioned in the tender or not.

· SUBMISSION OF PROGRAMME

Within fifteen days from the date of receipt of letter of award, the successful tenderer shall submit his program for submission of drawings, supply of equipment, installation, testing, commissioning and handling over of the installation to the Engineer-In-Charge. This program shall be framed keeping in view the building progress and the milestones fixed in schedule ‘F’ Clause-5 of General Conditions of the Contract. Items like piping etc. that directly affect the building progress shall be given priority. Hose pipes, branch pipes, first aid hose reel pipes shall be supplied just before commissioning the system.

· SUBMISSION OF DRAWINGS

The contractor shall submit the drawings to the Engineer-in-Charge as per Para 1.18.2 for approval before start of work.

· COMMENCEMENT OF WORK

The contractor shall commence work as soon as drawings submitted by him are approved

1.9 DISPATCH OF MATERIALS TO SITE AND THEIR SAFE CUSTODY

The Contractor shall dispatch materials to site in consultation with the Engineer-in-charge. Suitable lockable storage accommodation shall be made available free of charge temporarily. Watch & Ward however, shall be the responsibility of the contractor. Program of dispatch of material shall be framed keeping in view the building progress. Safe custody of all machinery and equipment supplied by the contractor shall be the responsibility of the contractor till final taking over by the department.

1.10 CO-ORDINATION WITH OTHER AGENCIES

The contractor shall co-ordinate with all other agencies involved in the building work so that the building work is not hampered due to delay in his work. Piping, cabling or any other work, which directly affected the progress of building work, should be given priority.

1.11 QUALITY OF MATERIALS AND WORKMANSHIP

· The components of the installation shall be of such design so as to satisfactorily function under all conditions of operation.

· The entire work of manufacture/fabrication, assembly and installation shall conform to sound engineering practice. The entire installation shall be such as to cause minimum transmission of noise and vibration to the building structure.

· All equipments and materials to be used in work shall be manufactured in factories of good repute having excellent track record of quality manufacturing, performance and proper after sales service.

1.12 CARE OF THE BUILDING

Care shall be taken by the contractor to avoid damage to the building during execution of his part of work. He shall be responsible for repairing all damages and restoring the same to their original finish at his cost. He shall also remove at his cost all unwanted and waste material arising out of his work from the site.

1.13 COLOUR SCHEME FOR THE EQUIPMENT AND COMPONENTS

· The entire metal work above ground level shall be painted with red color shade No. 536 of IS: 5/1961.

· Pump, motor and engine shall be painted to match the original color.

1.14 INSPECTION AND TESTING

1.14.1 Initial Inspection & Testing

· Initial Inspection of materials & equipments at manufacturer’s works may be done by the engineer-in-charge or his representative. For item/equipment requiring initial inspection at manufacturer’s works, the contractor will intimate the date of testing of equipments at the manufacturer’s works before dispatch. The contractor shall give sufficient advance notice regarding the dates proposed for such tests to the department’s representative(s) to facilitate his presence during testing. The engineer-in-charge at his discretion may witness such testing. Equipments will be inspected at the manufacturer/authorized dealer’s premises, before dispatch to the site by the contractor.

· The department also reserves the right to inspect the fabrication job at factory and the successful tenderer has to make arrangements for the same.

· The materials duly inspected by engineer-in-charge or his authorized representative shall be dispatched to site by the contractor.

1.14.2 FINAL INSPECTION AND TESTING

Final Inspection & Testing will be done by engineer-in-charge or his representative.

The installation will be offered for inspection by local bodies (Chief Fire Officer). The contractor will extend all help including test facilities to the representative of Chief Fire Officer. In case the contractor fails to make desired facilities available during inspection, the department reserves the right to provide the same at the risk & cost of the contractor. The observation of Chief Fire Officer which is part of agreement will be promptly attended by the contractor. The installation will be accepted by the department only after receiving clearance from the Chief Fire Officer.

1.14.3 SAFETY MEASURES

All equipments shall incorporate suitable safety provisions to ensure safety of the operating personnel at all times. The initial and final inspection reports shall bring out explicitly the safety provisions incorporated in each equipment.

1.15 GURANTEE

· The contractor shall guarantee the complete system to provide the specified flow & pressure under all conditions and outlets.
· All equipments shall be guaranteed for a period of 12 months from the date of acceptance and taking over of the installation by the department against unsatisfactory performance and/or breakdown due to defective design, material, manufacture, workmanship or installation. The equipment or component or any part thereof so found defective during the guarantee period shall be repaired or replaced free of cost to the satisfaction of the Engineer-in-Charge. In case it is felt by the department at the risk & cost of the contractor. The decision of Engineer-in-charge in this regard shall be final.
1.16 PAYMENT TERMS

1.16.1 The following percentage of contract rates shall be payable against the stages of work shown herein:-

	S.no.
	Stage of work
	Machinery & equipment (pumps & electrical panel)
	All other items

	I
	After initial inspection (wherever specified) & delivery at site in good condition on pro-rata basis.
	80%
	70%

	II
	On completion of pro-rata installation.
	10%
	20%

	III
	On testing, commissioning and handing over
	10%
	10%


1.17 TENDER DRAWINGS, DRAWINGS FOR APPROVAL & COMPLETION DRAWINGS

1.17.1 TENDER DRAWINGS

The drawings appended with the tender documents are intended to show the areas allotted for various equipments, tentative pipe routes. The equipments offered shall be suitable for installation in the spaces shown in these drawings.

1.17.2 DRAWINGS FOR APPROVAL ON AWARD OF THE WORK.

The contractor shall prepare & submit following drawings and get them approved from the Engineer-in-Charge before the start of the work. The approval of drawings however does not absolve the contractor of his responsibility to supply the equipments/materials as per agreement, if there is any contradiction between the approved drawings and agreement.

· Layout drawings of the equipments to be installed in pump room & terrace.

· Drawings including sections, showing the details of erection of entire equipments including their foundations.

· Plumbing Drawings showing the layout of entire piping, dia & length of pipes, hydrant, air vessel, valves and isometric drawings showing connections to various equipments.

· Sprinkler drawing indicating layout & sizes of pipe, location of valves, sprinklers etc.

· Electrical wiring diagrams for all electrical equipments and controls including the sizes and capacities of the various cables and equipments.

· Dimensioned drawings of all electrical and control panels.

· Drawings showing details of support of pipes, cable trays etc.

· Any other drawings relevant to the work.

1.17.3 COMPLETION DRAWINGS

Three sets of the following laminated drawings shall be submitted by the contractor while handling over the installation to the Department. Out of this one of the sets shall be laminated on a hard base for display in the fire control room. In addition one set will be given on Compact Disc.

· Installation drawings giving complete details of all the equipments, including their foundations,

· Plumbing layout drawings giving sizes and lengths of all the pipes and the sizes and locations of all type of valves, and including isometric drawings for the entire piping including the pipe connections to the various equipments.

· Line diagram and layout of all electrical control panels giving switchgear ratings and their disposition, cable feeder sizes and their layout.

· Control wiring drawings with all control components and sequence of operations to explain the operation of control circuits.

1.18 AFTER SALES SERVICES

The contractor shall ensure adequate and prompt after sales service in the form of maintenance, spares and personnel as and when required and shall minimize the breakdown period.

1.19 DOCUMENTS TO BE FURNISHED ON COMPLETION OF INSTALLATION

Three sets of the following documents shall be furnished to the department by the contractor on completion of the work:-

· Completion drawings as per 1.17.3

· 3 sets of manufacturer’s technical catalogues of all equipments and accessories.

· Operation and maintenance manual of all major equipments, detailing all adjustments, operation and maintenance procedure.
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TECHNICAL SPECIFICATIONS OF
FIRE FIGHTING SERVICES
TECHNICAL SPECIFICATIONS OF FIRE FIGHTING SYSTEM

GENERAL:-

Fire safety in the newly constructed Block E, F & G has been proposed according to National Building Code 1997.The building falls under the High Rise Building and accordingly occupancy under category II(c) a (ii) Institutional Buildings. The water storage tank along with complete pumping system exists. Wet riser & Sprinkler have been proposed which covers the following:-

Wet Riser System: - 2 Nos. Wet Risers are proposed in each block. A fire water main ring of 150mm dia. for sprinkler system from pump house & 150 mm for wet riser & yard hydrant has been proposed for extension from existing Pump House with yard hydrant for the three blocks. 2 Nos. Fire Hydrants (Internal) are proposed at each floor from basement to terrace. 

Water Tanks: - Terrace tank- 20,000 Ltrs on each block for down comer mandatory for Sprinkler System provided where the basement is more than 200m2 

Automatic Sprinkler System:-

Automatic Sprinkler System is proposed as per National Building Code & Regulations of Delhi Fire Service in basements of F&G Block. Each sprinkler is designed to cover the area of 9m2 as shown in drawings. Normal side wall and extended side wall sprinklers area are proposed. The sprinkler system flow switch at each floor is connected with 2x1.5mm2 Cu. FRLS wire in conduit upto main fire control room at Ground floor of each block i.e. F& G.

First Aid Fire Appliances: 

Portable Fire Extinguishers of Carbon-di-oxide, water Co2, Dry powder is proposed as indicated on plan. Co2 Fire Extinguisher cylinder is proposed near Electrical panel/rooms and Co2 Fire Extinguisher cylinder along with Dry ABC Powder Fire Extinguisher cylinder have been proposed in lifts/staircases etc. 9 Litres Water (Gas Pressure) cylinders have been proposed in Basements.

SCOPE:-

The technical specification for fire fighting system covers the following:-

(1) PIPE WORK

PLUMBING DESIGN

Pipe sizes shown and plumbing design has been done to cater the following:-

· Butterfly/Ball Valves has been provided at connection. 

a) External Hydrants

b) 2 way Fire service connection at each riser.

c) Test Valve.

d) Drain connections at all risers with valve.

· Non return valve shall be provided at the bottom of each riser and fire service inlet. This shall be of swing type.

· Air release valves with ball valve shall be provided in the piping system for venting trapped air with a size of 25mm for pipes upto 100 mm and 40 mm for larger pipes.
PIPE MATERIALS

· Pipes shall be of the following types:-

a) Mild steel heavy class(C-Class) conforming to IS: 1239 for sizes upto 150 mm.

b) Welded black steel pipe, class 2, conforming to IS:3589, for sizes greater than 150 mm. These pipes shall be factory rolled & fabricated from minimum 6 mm thick M.S sheet for pipes upto 350 mm dia. & from minimum 7 mm thick M.S sheet for pipes of 400 mm dia. & above.

· All nuts/bolts/washers shall be galvanized or cadmium plated.

PIPE JOINTS

· Electric welding joints shall be provided in the pipe work. Flanged joints shall be provided for connections to valves, pumps, air vessels etc. and also on straight lengths at suitable points to facilitate erection and subsequent maintenance.
· Flanges shall be in accordance with table 17 of IS 6392 i.e. “Plate Flanges for welding” and flange thickness shall be as under. Gasket Thickness shall not be less than 3 mm.
PIPE DIA


FLANGE THICKNESS

200 mm



24 mm

150 mm & 125 mm


22 mm

100 mm & 80 mm


20 mm

65 mm 



18 mm

40 mm & below


16 mm

All hardware items such as Nuts, Bolts, and Washers shall be of appropriate size and galvanized. Washers shall be used on both sides of the bolt.


VALVES

All valves shall be suitable to with-stand the pressure in the system and rating shall be PN 1.6. All valves shall be right handed, the direction of opening and closing shall be marked and an open/shut indicator fitted.

· The material of butterfly valves shall be as under:-

Body – Cast Iron

Disc – Cast Bronze or Stainless Steel

Seat – Either integral or nitrile rubber

O-ring – Nitrile/Silicon

· Non return valves shall be swing type with double flanged.

· Air release valves shall be of gunmetal body.

ORIFICE PLATE

Orifice Plate shall be made of 6 mm thick stainless steel and shall have an identification tag projecting beyond any flange between which it is clamped. The orifice shall be plain central hole without burss and diameter not less than one-half of the internal diameter of the pipe to which it is fitted.


INSTRUMENTS

· Pressure Gauge of appropriate range and 150 mm dia size shall be provided.

· The pressure gauge shall be duly calibrated before installation and shall be complete with shut off valve.

AIR VESSEL

Air vessel exists in fire pump room and shall be provided on top of each riser and shall be fabricated of 8 mm thick M.S sheet. The ends shall be dished. This shall be 250 mm dia and 1.2 mtr. High and installed vertically on suitable legs. The legs shall be provided with M.S Plate of size 75 mm X 75 mm X 5 mm at the bottom so that the legs do not puncture the roof. The legs shall be grouted in CC foundation. Flange connection shall be provided for connection with wet riser pipe. Air release valve and pressure gauge with shut off valve shall be provided. The air vessel shall be tested at 25 kg/cm2 pressure before installation.

· INSTALLATION: - The installation shall be carried out in accordance with the detailed drawings prepared by the contractor and approved by the Engineer-in-charge.
· In pipe above ground level, expansion loops or joints shall be provided to take care of expansion or contraction of pipes due to temperature changes.

· Tee-off connections shall be through equal or reducing tees, otherwise ferrules welded to the main pipe shall be used. Drilling and tapping of the walls of the main pipe shall not be resorted to.

· Open ends of piping shall be blocked as soon as the pipe is installed to avoid entrance of foreign matter.

· Piping installation shall be supported on or suspended from structure adequately. The contractor shall provide clamps, hangers, etc. Proper lines and levels shall be maintained while installing exposed pipes.

· Pipe sleeves of diameter larger than the pipe by least 50 mm shall be provided wherever pipes pass through walls and the angular spaces shall be filled with felt and finished with retaining rings.

a) Vertical risers shall be parallel to walls and column lines and shall be straight 

and in plumb. Risers passing form floor to floor shall be supported at each floor by clamps.

b) The space in the floor cut outs around the pipe work shall be closed using cement concrete (1:2:4) or steel sheet, from the fire safety considerations, taking care to see that a small annular space is left around the pipes to prevent transmission of vibration to the structure.

c)  Riser shall have suitable supports at the lowest point.

· Where pipes are to be buried underground the same shall be treated in accordance to anti-corrosive protection before laying and the top of the pipes shall be not less than 100 cms below the ground level.

· Underground pipe shall be laid at least 2 mtrs away from the face of the building preferably along the roads, foot paths. As far as possible laying of pipes under road, pavement, large open spaces shall be avoided. Pipes shall not be laid under building and where unavoidable these shall be laid in masonary trenches with removable covers as per drawings.

· Pipe over ground are identified with color. Suitable identification shall be provided to indicate the run of under ground pipe.

· It shall be made sure that proper noiseless circulation is achieved in the system. If proper circulation is not achieved due to air bound connections, the contractor shall rectify the defective connections. He shall bear all the expenses for carrying out the above rectification, including the tearing up and refinishing of floors, walls, etc. as required.

PRESUURE TESTING

· All piping shall be tested to hydrostatic test pressure of at least one and a half times the maximum operating pressure, but not less than 10 kg/sq. cm. for a period not less than 24 hours. All leaks and defects in joints revealed during the testing shall be rectified to the satisfaction of the Engineer-in-charge.

· Piping repaired subsequent to the above pressure test shall be re-tested in the same manner.

· System may be tested in sections and such sections shall be securely capped.

· Pressure gauges may be capped off during pressure testing of the installation.

PIPE SUPPORTS

For installing pipes vertically or horizontally inside the building standard pipe supports of reputed make shall be used. Following supports shall be used:-

· Split pipe supports clamps with rubber lining for vertical, horizontal & roof hanging.

· Clevis Hangers for horizontal supports for pipes from 15 mm dia to 150 mm dia.

· Sprinkler Hangers for horizontal supports for pipes from 15 mm dia to 150 mm dia.

Fasteners and fully threaded rods shall be used for installing the pipe supports. The sizes of pipe supports and installation shall be in accordance with manufacturer’s recommendations.

(2) FIRE FIGHTING ACCESSORIES
This covers landing valves, first aid hose reels, hose pipes, branch pipes etc which are vital tools for fire fighting.

· LANDING VALVE:-  Landing Valves are provided in the system for connection of hose pipes for discharging water for fighting fire by fire brigade or trained personal. The landing valves shall be as per IS: 5290. The Landing valves are of single outlet type & double head outlet type.
Material Construction:- 
i) Body, outlet and cap etc. 
Bronze or Aluminium alloy or stainless steel.

ii) Spindle
Brass or Bronze body, stainless steel for aluminium alloy and stainless steel body.

iii) Hand Wheel
Mild steel or cast iron.

The water discharge shall be not less than 900 LPM for single head & 1800 LPM for double head valves at 7 kg/sq. cm pressure.

INSTALLATION:- 

· The landing valve shall be fitted to a T connection of the riser at the landing in such a way that the valve is in center of the internal hydrant opening and at a height of 1M from floor level.

· The valve base shall be vertical and the valve facing outside. There should be no hindrance in operation of the handle.

FIRST AID HOSE REEL: First aid hose reel is meant for delivering small quantity of eater in early stage of fire and can be operated even by untrained personnel, and thus provide a most effective fire fighting facility. It consists of a length of 20 mm hose tubing warped around a reel with water inlet pipe, stop valve, shut off nozzle. The entire assembly is mounted on a wall bracket and can swing 180 degree. The water inlet is connected to the riser pipe by mean of 37 mm socket and valve. The hose tube can be pulled out easily for the purpose of discharge of water on fire. First Aid hose reel shall be as per IS-884. The coupling, branch pipes & nozzle shall be as per IS: 8090.

MATERIAL OF CONSTRUCTION:-

· Hubs & sides


Aluminium Alloy/Mild steel/Aluminium sheets.

· Wall bracket


Cast iron/mild steel

· Hose tube (20 mm) 

Rubber (as per IS 444)/Thermoplastic (Textile 

Reinforced) Type 2

· Nozzle with Branch pipe  
Brass

· Stop Valve

      
Gun metal.

The water flow rate shall be not less than 24 LPM and the range of jet shall be not less than 6M.

INSTALLATION

· The length of hose tube shall be such that the nozzle of the hose can be taken into every room and within a range of 6M from any part of the room. (This is normally between 30 mtrs. to 40 mtrs.)

· There shall be no obstruction in swinging the hose reel and should be installed above landing valve where provided.

· The inlet valve shall be at 900 mm above floor level.

· Hose reel bracket should be firmly grouted on the wall with the help of rawl bolts.

FIRE HOSE DELIVERY COUPLING, BRANCH PIPE AND NOZZLES:
These are important accessories used for fire fighting operations.

MATERIAL OF CONSTRUCTION

· Copper alloy

· Aluminium alloy.

· Stainless steel.

DELIVERY HOSE COUPLING’S

The delivery hose coupling consist of male half & female half coupling. Groves are provided on outer side on both coupling for binding hose pipes with wires. In female coupling spring, loaded cam tooth is provided for holding male half coupling in position. Male half coupling & female half coupling are provided on both sides (i.e. on one side male & other side female) of hose pipes. Two or more pipes can be joined together with the help of these couplings instantaneously.

SIZES: These are available in two sizes i.e. 63 mm & 70 mm. normally size 63 mm is used.

BRANCH PIPE & NOZZLE

Branch pipe with nozzle are mounted at the end of hose pipe. Branch pipe is properly finished and free from sharp edges. During operation, a fireman has to hold the branch pipe. One end of branch pipe is fixed with hose coupling and the other end is threaded to fit the nozzle.

Nozzle is tapered pipe with one end threaded internally which is fixed on branch pipe. The size of other end normally nozzle of size 20 mm shall be used.

FIRE SERVICE INLET AND FIRE SERVICE CONNECTION

These are provided for connection of fire service hose pipes for either directly pressurizing the system with their pumps or filling water in the tank from a distance. In the first case non return valve with butterfly valve shall be provided for holding water pressure. These are fixed to 150 mm dia. pipe and located in MS Box made of 2 mm mild steel sheet with operable glass cover. These shall be as per IS: 904.

MATERIAL OF CONSTRUCTION

· Copper alloy

· Aluminium alloy

HOSE PIPES

· Hose pipes shall be rubber lined woven jacketed and 63 mm in diameter. They shall conform to Type-A (Re-in forced rubber lined) of IS: 636. They shall be flexible and capable of being rolled. Length of hose pipe will be 15 mtrs.

· The hose pipes shall be complete with male & female couplings at the ends.

(3) SPRINKLER SYSTEM

This covers the general requirement of selection, design, installation, testing, commissioning and maintenance of automatic sprinkler system for fire fighting in buildings used for other than industrial and storage purpose.

IS: 15105:2002:- Design and installation of Fixed Automatic Sprinkler, Fire extinguishers systems- code of practice.

IS: 9972:2002 Specification for Automatic Sprinkler Heads for Fire Protection Service.

Sprinkler Regulations: Published by Tariff Advisory Committee.

SPRINKLER SPACING, ARRANGENMENT & LOCATIONS

· Sprinkler heads may be installed on ceiling and or side walls. For selection of number of sprinkler & their location in a given area, following factors shall be considered

· Maximum Area Coverage per sprinkler

a) Side wall sprinkler



- 9 sq. meter.

b) Ceiling sprinkler




- 12 sq. meters.

· Maximum distance between sprinklers.

a) Side wall sprinkler



- 3.4 M

b) Ceiling sprinkler




- 4 M

· Minimum distance between sprinklers

- 2 M

· Maximum distance between sprinklers & boundary
- 2 M

While designing Sprinklers installation, the recommendation of sprinkler manufacture shall be considered. 

· Spacing below Sprinkler Heads: Clear minimum space of 0.5 m shall be maintained below the deflector of sprinkler head.

· Location Of Sprinkler In Relation To Building Structure:-
i) Ceiling sprinklers deflector shall not be less than 150 mm and more than 300 mm below the ceiling.

ii) Side wall sprinkler deflector shall not be less than 100 mm and not more than 150 mm below the ceiling.

iii) If depth of a beam in an area is less than 450 mm distance at (i) & (ii) shall be maintained and provision of beam shall not be considered. If the depth of a beam in an area is more than 450 mm, than the beam shall be regarded as a boundary.

· CONCEALED SPACES: Spaces between rods & ceiling more than 0.8 m deep shall be sprinkler protected as follows:-

a) Sprinkler heads shall be provided considering the space as any other area in the building.

b) Sprinkler heads may be connected individually with the range/distribution pipes below, which shall be sized by taking the room and concealed space sprinklers cumulatively.

c) Sprinkler heads may be connected with independent range/distribution pipes connected with common feed pipe. The common feed pipes shall not be less than 65 mm dia.

· OBSTRUCTION BELOW SPRINKLERS:- Sprinklers shall be fitted under the obstruction below sprinkler which are

a) More than 0.8 M wide and less than 150 mm from the adjacent wall or partitions.

b) More than 1 M wide.

· PIPE SIZING & DESIGN:- Sprinkler heads located shall be connected with pipe lines permanently charged with water. Depending upon location of sprinkler heads and site conditions, sprinkler heads may be connected with range and distribution pipes.
The pipe connecting the sprinkler heads are to be sized depending upon number of sprinkler heads and arrangement of their connection. Various pipes connecting the sprinkler heads are termed as below:

a) Range Pipe

b) Distribution Pipe.

c) Main distribution Pipe.

d) Riser.

Sizes of pipes shall be calculated from various tables and hydraulic calculations given in IS: 15105.

· COMPONENTS OF SPRINKLER SYSTEM:- Following types of valves are used in the installations:-

a) Stop Valve

b) Test Valve

c) Drain Valve

d) Flushing Valve

e) Check valve

f) Installation Valve & Alarm Valve

g) Pre action Valves

h) Subsidiary Valves

i) Alarm Device

j) Pressure Gauges.

The location of above valves shall be as under:-

· MAIN STOP VALVE:- Only one main stop valve shall be provided immediately after main alarm valve at a location which is readily available.
· TEST VALVE:- For testing hydraulic alarm or electric alarm by drawing water from down stream side, test valve shall be connected with down stream of water flow alarm.
· DRAIN VALVE:- For drainage system, drain valve 50 mm dia shall be provided down stream of installation valve/stop valve or any subsidiary stop valve. The outlet fitted with a brass plug shall be not more than 3 Mtr. above the floor.
· FLUSHING VALVE:-If the water used for sprinkler is not potable, Flushing valves shall be provided at the end of a distribution pipe. The valve size shall be same as distribution pipe. Valve outlet shall be fitted with a brass plug extended to suite the above floor but not more than 3 Mtrs.
· CHECK VALVE: - Check valve shall be provided where more than one water supply is available and same shall be fitted on each water supply pipe.
· INSTALLATION AND ALARM VALVE:- A Sprinkler installation shall be fitted with suitable main installation valve to control water supply to the installation valve to control water supply to the installation. The valve set shall comprise:-
a) a main stop valve

b) an alarm valve

c) a water monitor alarm gong

The main stop valve shall be placed in the vicinity of the main entrance of the protected area at an easily accessible place. The valve shall be secured open by a pad locked and protected and protected area at an easily accessible place. The valve shall be secured open by a pad locked and protected against damage. A location plate shall be fixed near the valve bearing the following words in raised letters: “SPRINKLER STOP VALVE”

Alarm valve shall be fitted on the main supply pipe immediately after the main control valve and before any connection is taken off to supply any part of the installation.

· ALARM DEVICE:- Water monitor alarm suitable for sprinkler service shall be provided very close to the installation and alarm valve. This alarm shall be provided on the outside of an external wall. The alarm device shall provide audibility level of 85 dB above the back ground noise level.

· PRESSURE GAUGES:- Pressure Gauges shall be provided at each of the following points:-

a) Immediately down stream of the alarm valve

b) Immediately up stream of the main stop valve.

Stop cock shall be provided before pressure gauges for removal without interruption of water supply of the installation. Pressure gauges shall be as per IS: 3624.

· SPRINKLER’S TYPE:- Sprinklers shall be as per IS:9972 and following types:-
According to type of discharge:-

a) Conventional Pattern

b) Spray Pattern

c) Side wall Pattern

According to mounting pattern: 

a) Pendent Sprinkler

b) Up right Sprinkler

c) Horizontal Sprinkler

d) Ceiling sprinkler.

According to release mechanism:-

a) Fusible element sprinkler

b) Glass Bulb Sprinkler

According to Orifice Size:-

a) 10 mm.

b) 15 mm.

c) 20 mm.

· SELECTION OF TEMPERATURE RATING: - Temperature rating of a sprinkler should not be less than 30 degree Celsius more than the highest anticipated temperature of the location of installation. Under glazed roofs or where there are roof sheets of PVC or similar plastic material, sprinkler shall be rated 79 degree Celsius to 100 degree Celsius
.

· SIZE OF INSTALLATIONS:- The number of sprinklers in an installation (excluding sprinklers provided in concealed spaces) shall not exceed 1000 Nos. As far as possible one area shall be controlled by one installation & alarm valve. If the area is quite large, more installation valves shall be exhibited near the installation valves.
· PROTECTION OF SPRINKLERS: - Any sprinkler installed in a position of risk or accidental damage shall be fitted with a metal guard suitable for sprinkler service.
· WATER SUPPLY ARRANGEMENT FOR SPRINKLERS: - An area to be protected by sprinkler is to be provided with Wet riser cum down comer system as well.
· SPRINKLER ANNUNCIATION PANEL AND ALARM:- Electrically operated alarm shall be provided for indication of operation of sprinkler in an area. Water flow switches shall be installed in main distribution pipes which shall be wired to sprinkler annunciation panel. In the event of operation of a sprinkler, the flow switch will operate and give signal to annunciation panel to indicate operation of sprinkler in the area. This will initiate an electrically operated alarm. The system shall be independent of fire alarm system. 

· After completion of work in sections, pressure testing at 7.5 kg/sq. cm pressure shall be carried out for 24 hrs.

· Sprinkler shall be re-conditioned or repaired. Used and/or defective sprinklers shall be replaced by new ones.

· Sprinklers shall not be painted after installation.

· SPARE SPRINKLERS:- A stock of spare sprinklers shall be kept in Fire Control Room so that prompt replacement is possible after operation/damage of a sprinkler head. A minimum of 5% of the installed capacity or 25 sprinklers of all types which ever is more shall be kept in stock. Spanners for sprinklers and Teflon tape shall also be kept along with spare sprinklers in readiness.
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1.0
TECHNICAL SPECIFICATIONS (ELECTRICAL WORKS)


SCOPE OF WORK
Scope of work covered under this tender shall be supply of the necessary

equipment, installation, erection, testing and commissioning of the system.   The skilled and unskilled labours as also lifting tools and tackle and any other materials and equipments that may be required will be provided by the Contractor. The actual extent of work vis‑a‑vis the distribution system shall be as indicated in the    drawings/specifications.

Scope of work covered under this tender shall be supply of the necessary

equipment, installation, erection, testing and commissioning of the system.   The skilled and unskilled labours as also lifting tools and tackle and any other materials and equipments that may be required will be provided by the Contractor. The actual  extent of work vis‑a‑vis the distribution system shall be as indicated in the   drawings/specifications, but not limited to the following


Following services but not limited to, will form a part of Contractors work and prices quoted will be deemed to include:

a)
Supply of all equipment / materials / accessories / consumable/ hardware / recommended spares  for  2 years/commissioning spares.

b)   
Packing and forwarding of above.

c) 
Transporting to site, receiving at site, unloading, and proper storage at site.

d) 
Inspection at site on receipt, periodic inspection and maintaining in proper condition during storage at site.

e) 
Transporting from stores to exact location of installation.

f) 
Positioning, aligning, fixing, assembling, and installation after carrying out proper cleaning and inspection.

g)  
Site supervision, testing for proper functioning / operation, and pre‑commissioning tests.

h) Removing dents/bends etc., if found, and bringing to original condition and touch                  of paints  for scratches, if any.

i) Commissioning after  all site tests and receiving approval from  Electrical  

           Inspector.

j)   
Operation of installation on  load .

k) Obtaining and maintaining comprehensive, storage cum erection insurance 

            including living / nonliving third party liabilities.

l)   
Final handing over of the installation.

m)        Insurance policy as per 1 above will be operative upto final handing over.

n) Getting the complete work approved from Electrical Inspector i.e. for all substation          equipments and liaison with Electric Supply company for power connections           etc as well as the DG sets.

o) Liaisons with electricity supply authority for getting power connection including           submission of all necessary test certificates.

p) Getting the complete work concerning the DG sets approved for operation from Electricity Board and the Pollution control Board having jurisdiction in the area of installation, including submission of any drawing if required. 

q) Necessary drawings and test certificates for approval of installation by Electrical Inspector and various statutory authorities.

Indian Standard Specifications


The particular specification for the work is as detailed hereinafter. These specifications shall be read in conjunction with the relevant Indian Standard


Tariff Advisory Committee Specifications and the obtainable local practice as detailed in various regional handbooks of practice and the work shall be executed accordingly. Where the specifications in any of the standards are at variance with the Specifications detailed herein, the most stringent amongst them shall govern.

Quality of Materials & General Standards of work

The nominated subcontractor under this contractor commits himself to use first class material and assumes full responsibility for the quality of all material incorporated or brought for incorporation in the work. The work shall be executed in accordance with best engineering practice and as per directions of Consultants.

Water and Power for Construction

Please refer relevant clauses under "General Conditions of the Contract".

Scaffolding

All scaffolding and ladders required for the proper execution of the work shall be provided by the nominated subcontractor.

Measurements

The mode of measurements, for quantification of 'variation' vide relevant clause of General Conditions shall be as per provisions of the relevant Indian Standards. All the measuring tapes and other accessories necessary, shall be provided by the nominated subcontractor.

Tools and Plant

The tenderer along with his tender furnish a list of tools, plant and machinery which he intends to use on the works. The nominated subcontractor is obliged to use all the machinery mentioned in his list of Consultants consider it necessary.

Drawings by Nominated Contractor

The Nominated contractor shall make following drawings. And obtain approval from GE/consultant before starting the work

· Layout of equipment, foundation details and miscellaneous accessories.

· General arrangement drawing  & control wiring drawing  of  Main L.T.Panel, PDBS, control panels, Power Panel, MLDB /SLDB /LDBs etc, cable routing, layout of cable trays, Rising Mains routing.

· GA drawings and schemes for DG sets.

· Necessary drawings and approval of installation by Electrical Inspector and various statutory authorities.

· Lighting and Power distribution Layouts, Circuiting plans, Conduiting Plans for each floor.

· As built drawing after completion of work.

Testing

The Nominated Subcontractor shall carry out tests on different equipment as specification in  the presence of the Client /Consultant in order to enable the Client /consultant to determine whether the plant and equipment comply with the specifications.

Guarantee


Equipment and the installation shall be guaranteed for a period of one years for defective materials or workmanship from the date, the plant and installation has been finally taken over. The Nominated Sub‑contractor shall rectify the defects or replace defective materials at his own cost during the guarantee period.

Approvals


The Contractor shall arrange to obtain necessary statutory approvals including following:‑

a)All statutory approvals from Electrical Inspector  including submission and approval of necessary drawings, arrangement of testing of CT’s/ PT’s and release of load and approval of DG set for operation.

b)Pollution control board – No objection certificate for operation of DG set.

Workmanship


Good workmanship and neat appearance are the prerequisites for compliance with the various sections of these specifications. Work shall be carried out in accordance with the statutory rules and regulations in force and conform to relevant I.E Rules and I.S. Specifications.

Tools and Spare Parts

All special tools and tackle required for erection and assembly of the equipment covered by the contract shall be obtained by the contractor himself.

All other materials such as foundation bolts, nuts etc. required for the installation of the plant shall be supplied and included in the Contract.

Tenderer shall quote separately for spares recommended by him for two years operation of each type of equipment covered by these specifications.

LT PANELS

2.0
All LT Distribution boards shall be sheet steel enclosed panel rated for 600V and suitable to withstand thermal and dynamic effects of short circuit currents as mentioned in the drawings.


The rated current capacities and incoming / outgoing feeders metering and protection of all LT Boards shall be as indicated in Single Line Diagram.

2.1
 STANDARDS


The panel and switchgear shall comply with following standards :

a) IS:13947 - Part 1, 2, 3, 4 and 5 - Specifications of Low Voltage Control gear and Switchgear.

b) IS:8623 - Part1 - Factory Built Assemblies upto 1000V.

2.2 The contractor shall submit the name of the manufacturer of the panel in the data sheet to be      presented with the bid.

The manufacturer shall be selected / approved by the Employer  before award of the contract, and the same cannot be changed once contract is awarded. The proposed manufacturer must have obtained CPRI test certificate for 3000A rated panel tested as per IS:8623 Part 1, for service short circuit of 55kA for 1 sec. 

2.3
Panel fabrication drawing shall be submitted to and approval obtained Owner/ Consultants before the fabrication of LT Distribution Boards is taken up.


 The fabrication drawings shall show :

a) All dimensional details in plan and elevation.

b) Switchgear layout plan in the panel.

c) Detailed internal wiring diagram of incomer modules.

d) Itemised Bill of Quantity of each module, listing all devices mounted with manufacturer, type, rating, quantity etc.

e) All the characteristics of Air Circuit Breakers, Moulded Case Circuit Breakers and Fuse-Switch Units and any other switchgear items as per requirements of IS:13947.

f) Characteristics of protective relays.

 
The contractor shall propose for the Engineer-in- charge's approval the name of the Panel manufacturer / fabricator. The Engineer-in-charge shall accord approval after inspection of the works of the proposed manufacturer and examination of necessary documents concerning the proposed manufacturer. Panel fabrication works may be taken up after obtaining approvals regarding manufacturer of panel and fabrication drawings.

2.4
The LT Boards shall be combination of 14 & 16 SWG sheet (16 SWG only for doors and non load bearing structures) steel, free standing, extensible, totally enclosed, dustproof, vermin-proof cubicle, flush dead front and modular construction suitable for 3 phase 415 V 4 wire 50 Hertz system. All boards shall be accessible from the front for the maintenance of switch fuses, busbars, cable terminations, meters, etc. Cables shall be capable of entering the board from top and/ or from bottom as per the GA drawing and site conditions. All panels shall be machine pressed with punched openings for meter etc. All equipment (meter, relays etc.) installed in such openings should have rubber gaskets around openings.

The boards shall accommodate colour coded Red, Yellow, Blue and Black for neutral air insulated bus bars, circuit breakers, switch fuse units with HRC fuses, necessary meters, relays, etc., as required and shown in the drawing and arranged in suitable tiers.

2.5
The switch board shall be fully compartmentalised in vertical tiers housing the feeder switches in different totally enclosed independent compartments. Each compartment shall be totally enclosed with sheet steel on all sides. Each compartment shall be self-sufficient with an inter-locked door with facility for padlocking. Each feeder must terminate in an independent labelled terminal block. Strip type terminal block accommodating several feeders together is not acceptable. Pressure clamp type terminals suitable for aluminum wires may be used upto switches of 25A and cable lugs for higher capacity. The entire enclosure shall meet with IS 2147. Feeder connections shall be out of solid insulated copper/aluminum wires or strips with bi-metallic clamps wherever required. Internal wiring, bus bar markings, etc. shall conform to IS:5578 and IS:11353. Internal wiring shall have terminal ferrules. Main switch should be at easily accessible height and the highest switch operating handle should not be over 1.75 M from floor level.

2.6    Bus bars shall be three phase and neutral and of Electrolytic aluminium or Tinned copper rated for a temperature rise of 35 degree C over the ambient temperature specified based on bare conductor ratings. Neutral bars may be of one half the size of the phase bars. The main horizontal bus bars shall be of uniform cross section and rated in accordance with the incoming switch. The vertical bus bars for the feeder columns may be rated at 75% of aggregate feeder capacity and shall be uniform in size. Bus bars interconnections shall be taped with PVC colour coded tape to prevent bar-to-bar easily accessible on removal of the front cover and shall be extendible on either side. All bus bar joints shall be made with zinc passivated / cadmium plated high resistance bolts, nuts and washers. Bus bars shall be totally enclosed, shrouded and supported on non-hygroscopic non-inflammable insulator blocks to withstand thermal and dynamic overloads during system short-circuits. An earth bus of GI strip or aluminium strip of equivalent rating of neutral conductor shall be provided.

 
One 5 Amp 3 pin plug with fuse and switch, independently wired from mains shall be provided on each panel.

 
All panels/sub panels shall be completely factory wired, ready for connection. All the terminal shall be of proper current rating and sized to suit individual feeder requirements.

 
Proper fire resistant insulated barriers shall be installed between the phases of bus bars wherever required.

2.7  All bus bars shall be provided in a separate chamber with proper shrouding and all   connections shall be done by clamping.

 
All connections between bus bars and switches shall be through solid copper strips of proper size to carry full rated current and insulated with good quality insulating tape. Insulated rigid copper wires of suitable size may also be used, but no flexible wires shall be permitted. All live parts shall be properly shrouded.

 
No flexible wiring shall be used for power connections. Bus Bars or rigid solid copper wires (only for connections less than 32A) shall be used.

2.8      The switchgear panels shall be provided with 240 V.A.C. space heaters to prevent moisture condensation controlled through a thermostat.

2.9     The Main LT Panel (MLTP) shall be supplied with at least 2 nos. exhaust fans as well as louvres.

2.10     Cable compartments of adequate size shall be provided in the main distribution panel boards for easy terminations of all incoming/out going cables entering either from top or bottom. Adequate cable supports to be provided to support the cables in the chamber. All incoming and outgoing switch terminals shall brought out to terminal blocks in cable compartments. Proper barriers with fire resistant insulated sheets shall be provided for all cable terminations.

2.11 
PAINTING
 
All sheet steel work shall undergo a process of degreasing, pickling in acid. cold rinsing, phospating, passivating in a seven tank process and sprayed with a high corrosive resistant primer, and then baked in an oven. The finishing treatment shall be with two coats of paint of approved shade powder coated.

2.12  ABELS
Engraved PVC labels shall be provided on all incoming and outgoing feeder switches. Circuit diagram showing the arrangements of the circuit inside the Distribution Board shall be pasted on inside of the panel door and covered with transparent lamination.

2.13
TESTING AND INSPECTION

All the Power panel / Distribution Boards shall be subject to tests specified in relevant Standards and test Certificate shall be furnished.

2.14 
All switch boards shall be subject to factory inspection before finishing and dispatch.

2.15 
Certificates for all routine and type tests for circuit breakers in accordance with IS:13947 Part-2 shall be provided. All routine tests as per IS:13947 Part-2 shall be performed after installation as part of the commissioning procedure.

2.16
All meters and relays shall be calibrated and tested through secondary injection tests.

2.17 
All primary and secondary wiring and apparatus connected there which shall withstand 2500 V for one minute. The panel shall be meggered before and after the high voltage test for phase-to-phase and phase-to-neutral insulation resistance with all switchgear in closed position. The meagre value should not be less than 2.5 Megan ohms between phases and 1.5 Megan ohms between phase and neutral, phase and earth.

AIR CIRCUIT BREAKERS

 
Air Circuit breakers (ABC) shall be air break horizontal type fully interlocked and meeting the requirements of IS:13947 Part-2. Breakers shall be rated for an operational voltage of 415V and insulation voltage of 600V, current as indicated on drawings. Rated service and ultimate short circuit breaking capacities shall not be less than 65kA at 415V. All other characteristics shall be as per requirements of IS:13947, Part-2.

 
ACBs shall be electrically operated with independent power dosing mechanism withdrawable alongwith cradle complete with AC motor, controls and with front of the panel operating handle, isolating plug with safety shutters, mechanical ON/OFF indicator, non-welded silver plated arcing chutes and main contacts, with trip-free peration. Breakers shall be capable of being racked out into 'testing', `isolated' and 'maintenance' positions and kept locked in any of the positions having electrical interlocking device. In the isolated and maintenance positions the isolating distances of main contacts as well as auxiliary circuits shall comply with requirements of IS:13947 for isolating function. Additionally, positive contact indication and requirements of Cl. 7.1.6 of IS:13947 Part shall be strictly followed. Breaker control circuit shall have anti-pumping feature built-in. T-N-C switches shall be provided on the panel front for breaker operation.

 
The ACB for transformer incomer may be provided with in- microprocessor based relays / releases or external / releases of ABB / GEC / AVK-SEG make. The ACBs for 2000kVA transformer incomer and outgoing shall be suitable for utilisation Category "B".

FUSE SWITCH DISCONNECTOR UNITS


Fuse switch disconnector units shall conform tom requirements of IS:13947, Part-3.


The units shall have quick-make, quick-break silver plated double break contacts with operating mechanism suitable for rotary operation in the case of cubicle mounting. The clearance between open poles, strength of actuating mechanism and reliability of indication of open position shall conform to requirements of IS:13947, Part-3 for equipment suitable for isolation. Means of locking the devices when main contacts are in open position shall be provided. The open position indication shall be by another means than the actuator. Rated operational current shall be as indicated in the drawings and other characteristics shall be as per IS:13947, Part-3, for utilisation Category AC-2BA.


Fuses shall be HRC cartridge type conforming to IS:13703 with a breaking capacity corresponding to system fault level. Fuses shall be link type having high rupturing capacity with fuse switch units with rupturing capacity of not less than 31 MVA at 415 volts with visible indication. Fuses shall be provided only in the phase conductors. Neutral, wherever provided, shall have suitable links only.

Moulded Case Circuit Breakers (MCCBs)

 
MCCBs shall conform to IS:13947, Part 2. The MCCBs shall be supplied with the following accessories. 

 a) 
Shunt trip 230V AC.

 b) 
Auxiliary contacts 1 NO_1NC

 c) 
Overload release 0.8-1.1 Irated adjustable

 d) 
Short circuit release 5.10xIrated adjustable

 e) 
Electronic trip unit in lieu of c) and d) above incorporating both features.

 f) 
Time delay element for short circuit discrimination wherever required as per scheme (Utilization Category B) / Motor duty application.

The short circuit breaking current (Service) shall be as per the prospective short circuit   levels of the switchboard.

MCCBs shall be provided with door operating mechanism and door interlocks.

INSTRUMENT TRANSFORMERS

The Current transformers shall comply the following features: -

 - 
Class I accuracy for metering and class 15 P 10 for protection with rated burden of 15 VA on secondary.

 - 
Error limit to specific class of accuracy.

 - 
Air or epoxy resin insulated with bar or wound primary.

METERS AND INDICATORS

The meters and relays shall comply the following: -

- 
MISC type with Class-I accuracy.

- 
KWH meters digital directly read out type.

 - 
A, V and KWH meters flush mounting type with selector switches and back up fuses for A & V meters.

- 
Maximum demand meters tri-vector with integration time of 30 minutes.

- 
Energy and demand meters to be tested by local supply Co.

Indicating lamps shall be jewel type with fuses. Phase indicating lamps shall be colour coded.

RELAYS
The cover current and earth fault relays shall comply the following features :-

 - 
Inverse time characteristic with definite minimum time over current having 50-200% setting.

 - 
Instantaneous earth fault having 20-80% setting.

 - 
Direct acting trip coil to suit 5A CT secondaries and with time delay dash.

 - 
Shut trip coils if source with associated charger.

- 
Discrimination of operating characteristics for trips and delay elements with up and    down stream switchgear.

STARTERS

The starters for rotating machines shall be as follows:‑

‑  
Upto 7.5 KW         

:   Direct on Line.

‑  
above 7.5 & upto 75 KW   
:   Star Delta

‑  
Above 75 KW          

:    Soft start

The starters shall comply the following features:‑

‑   
All starters shall conform to type-2 coordination as per IS:13947/4

‑   
Main and auxiliary contacts of required capacity with coils and 2 nos. NC and NO spare contacts each.

‑   
Automatic change over for star delta with adjustable thermal timer.

‑   
Bimetallic over load relays with single phase prevention.

‑   
Start stop push buttons with indication for On/Off/Trip. Stop Push Button shall be mushroom head stay put type.

‑   
Internal wiring and accessories including CT's wherever required.

‑   
Auto/Local/Remote Selector Switch with spare auxiliary contacts.

‑   
Provision for remote starting from field and from Control system and interlocking with wiring upto terminal block.

-
Overload relays shall have built-in Single phase protection or separate single phase protection relays shall be specified.

DISTRIBUTION BOARDS
Scope

The scope under this section covers light and power distribution boards.

Standards
The following standards and rules shall be applicable:‑

1)   IS:2675‑1966     :  
Enclosed Distribution Fuse  Boards and cut‑outs for Voltages not exceeding 1000V.

2)  IS:2607‑1976     :  

Air break isolator for voltages not exceeding 1000V.

3)   IS: 375‑1963     :  
Marking and arrangement of  switchgear busbars, main  connections and auxiliary  wiring.

4)   IS:2208‑1962     :  
HRC cartridge fuse links  upto 650V.

Distribution Boards.
The distribution boards shall be complete with: ‑

‑   
Sheet steel enclosure suitable for recessed, semi‑recessed or surface mounting.

‑   
Busbars, incoming and outgoing feeders.

‑   
Earthing terminals.

‑   
Circuit diagram indicating load distribution.

Enclosure and fabrication
The fabrication of the enclosure shall comply the following:‑

‑   
16 SWG, sheet steel enclosure.

‑
Wire race for individual phases.

‑   
Phase barriers of insulating materials for LDB's

‑   
Phase indicating lamps for incoming feeders

‑   
2 Nos. Earthing terminals.

Busbars
The busbars shall be as follows:‑

‑   
The copper bars suitable for incoming feeder with minimum 200A rating.

‑   
Individual phase and neutral bars located in respective phase cubicle for LDB's.

Miniature Circuit Breakers
The MCB's shall comply the following features:‑

‑   
Short circuit capacity of 9 KA or 25 KA as mentioned in BOQ.

‑   
Quick make, quick break non welding silver alloy contacts    

 -          suitable for manual and automatic operation.

‑   
Inverse time over load and instantaneous short circuit tripping mechanism with trip free operation.

‑   
Common operating handle and integral tripping for multiple MCB.

‑   
Pressure clamp terminals for users upto 4 mm2 and bolted lugs for higher rating.

‑   
Phenol formaldehyde moulded enclosure.

Installation and Testing
The distribution boards shall be mounted on necessary angle iron frame work concealed in wall.

Insulation resistance shall be tested with 1000V megger and the values should be as shown below: ‑

‑   
Between phases             
: 
2.5 meg. ohms.

‑   
Between phases & Neutral
: 
1.5 meg. ohms.

MAINS AND SUB‑MAINS

Scope
The scope under this section covers the following:‑

1.  
Power Cables.

2.  
Control Cables.

Standards
The following standards shall be applicable amended upto date.

1.   
IS:1554‑1964     ‑  PVC insulated electric cables (heavy type)

2.   
IS:1753‑1967     ‑  Aluminium conductors for insulated cables.

3.   
IS:3961‑1967     ‑  Recommended current ratings for cables.

Power Cables
The cables shall comply the following: ‑

‑    
650/1100V grade with standard aluminium conductors over 6 mm2 and stranded copper conductors upto 6 mm2.

‑    
Colour coded PVC insulation applied over conductor by extrusion.

‑    
PVC inner and outer sheathed applied by extrusion.

‑    
Steel armouring between inner and outer sheathed.

‑    
Size of cables to suit the duty and load section.

Control Cables
Control cables shall be 1.1 KV grade multicore copper conductor with PVC insulation and armouring.

Installations
1.   
Power cable laying shall strictly be as under: ‑

‑  
In full length without joints or splices.

‑  
Mark the routing on drawings and at site and got approved if th routes are not avilable on drawings.

‑  
Cable ladders or perforated cable trays to be used for cables laid indoors except for single cables.

‑  
Spacing of cable support for self supported cables on wall, ceiling or trenches shall be as follows:‑

Horizontal   

Vertical

run          

run

‑‑‑‑‑‑‑‑‑‑----  

---‑‑‑‑‑‑‑‑

- Upto 10 mm2     
350 mm. 

450 mm.

‑ 16 to 95 mm2      
350 mm. 

500 mm.

‑ 120 to 400 mm2   
700 mm

600 mm.

‑  
Plastic identification marks or every 15 m. for cables laid in doors.

· Cables laid under ground shall be at depth not less than 750  mm. with sand bedding and protective bricks or tiles extending 75 mm. on either side and non corroding lead identifications at 10 m. spacing in addition to markers above ground at bends,  and crossing.

‑  
Provide hume pipes, trenches or tunnels at built‑up areas and road crossings.

‑  
Provide loops of minimum 500 mm. radium at each ends.

‑  
Cable should be bend to a radius of 20 times the diameter of the cables with a minimum of 12 diameters at space restrictions.

2.   
Control cables shall be laid away from the power cables and shall be on suitable trays.

3.   
The power cable termination shall have the necessary brass glands and shall be as under:‑

‑  
Pressure clamp insertion type upto 4 mm2.

‑  
Tinned copper compression lugs for higher ratings.

4.   
Control cable termination shall be through crimping type lugs.

Testing
Power cables shall be tested after installation using 500V insulation resistance tester and the following readings recorded:‑


‑    
Continuity on all conductors.


‑    
Insulation resistance

a) 
Between Conductors

b)         All conductors and ground.

CONDUIT WIRING

Scope
The scope under this section covers conduit wiring for the following:‑

‑    
Lighting circuits

‑    
Power circuits

‑    
Equipment and Machinery

Standard
The following standards and rules shall be applicable:‑

1)  
IS:732 ‑ 1963       : 
Code of practice for Electrical Wiring installation (System Voltage not exceeding 650V).

2) 
IS:1646‑1961       : 
Code of practice for fire safety of Build‑ings (General) Elect‑rical Installation.

3)  
IS:1554                :    
PVC insulated cables.

4)   
IS:1087                :    
5A tumbler switches.

5)   
IS:2120                :    
15A tumbler switches.

6)   
IS:1293                :   
3‑pin plugs & sockets.

7) 
IS 9537
     : 




Conduits for electrical installations.

 
Parts 1,2,3 and 4

Conduit Wiring
The conduit wiring shall be from LDB, PDB, MCC, exchange, Fire Alarm Panel and shall be complete with:

‑    
Conduits and accessories

‑   
Wires & Interconnection

‑    
Control switches and sockets.

‑  
Outlet boxes with earthing & terminal connector.

Conduits
All conduits and accessories shall comply the following features:‑

‑    
Solid welded pipes with black enamelling.

‑    
Wall thickness of 16 SWG upto 32 mm. dia. and 14 SWG above 32 mm. dia.

‑    
Conduit accessories of similar wall thickness and include bends, elbows, junction boxes, reducers, cheese nipple, splitter couplings, plugs etc.

‑    
Junction boxes shall be with the required number of outlets and cover.

‑    
Flexible conduits made out of continuous length of spirally wound, interlocked strip steel with fired zinc coating on both sides.

Wires
Wires shall comply the following features:‑

‑    
PVC insulated copper solid conductors upto 4 mm2 and stranded conductors above 4 mm2.

‑    
660V grade wires for single phase circuits and 1100V grade for 3 phase circuits.

‑    
Colour coded as below:

Phase‑R   ‑ Red

Phase‑Y   ‑ Yellow

Phase‑B   ‑ Blue

Neutral   ‑ Black

Earth     ‑ Bare or Green if insulated.

Control switches and sockets
The control switches and sockets shall be or rated capacity and shall comply the following features: ‑

‑    
Control switches

‑  
Silver contacts with shrouded current carrying terminates.

‑  
Moulded area formaldehyde casing and cover plates.

‑  
MCB

  
Socket outlets
‑  
Brass or copper female outlets enclosed in urea formaldehyde or porcelain casing.


Control switches and fuse MCB.

‑  
Urea formaldehyde cover plate or sheet steel cover plate matching to wall finish.


Industrial outlets
‑  
Brass or copper female outlet enclosed urea formaldehyde or porcelain casing.

‑  
Aluminium alloy enclosure with cover.

‑  
Scraping in earthing terminals.

‑  
DP/TP MCB or rotary switch.

‑  
Boxes should be concealed or surface mounting type.

Outlet Boxes
The outlet boxes shall be fabricate out of machine pressed sheet steel and shall comply the following: ‑

‑    
Wall thickness of 2 mm. upto 200 mm. size and 3 mm. above 200 mm. size.

‑    
Terminal strip connectors & earthing terminals.

‑    
3mm. thick mild steel cover plate or acrylic  cover plate. 

‑    
Grouting Brackets.

‑    
Should be conceal mounting type.

Laying of conduits

The size of conduit shall be selected on the following basis: ‑

	Wire (mm2)
	CONDUIT SIZE MM. DIA.

	
	20
	25
	32
	40
	50
	63

	1.0
	4
	8
	10
	x
	x
	x

	1.5
	4
	8
	10
	x
	x
	x

	2.5
	4
	6
	8
	x
	x
	x

	4.0
	2
	4
	6
	x
	x
	x

	5.0
	x
	2
	4
	x
	x
	x

	10.0
	x
	x
	2
	4
	x
	x

	16.0
	x
	x
	x
	x
	4
	x

	25.0
	x
	x
	x
	x
	4
	x

	35.0
	x
	x
	x
	x
	x
	4

	50.0
	x
	x
	x
	x
	x
	4




Note : (x) indicates not acceptable.



The conduit laying shall be as follows:‑

‑    
On the routes indicated on the drawing or to be marked on the drawing and at site and got approved before laying.

‑    
Supported on saddles spaced at 500 mm. and run parallel or at right angles without crossing over or concealed as directed.

‑    
Conduit junction boxes/pull through boxes to be installed at spaces not 
more than 12 m. or two 90 Deg. C. The junction boxes shall be finish 
with ceiling or wall in case of concealed conduits.

‑    
Conduits to be kept at 100 mm. minimum from pipes and non‑electrical services.

‑    
Separate and colour coded conduits/runways to be used for:‑


a)  
Lighting circuits


b)  
Emergency lighting circuit


c)  
Power circuit


d)  
Low voltage circuits

‑    
Fixing screws to be rust proof round or cheese head screws.

‑    
Conduit buried in concrete to be fastened to the reinforcement and approved before casting the slab.

‑  
Conduits embedded in wall to be fixed by staples at 50 mm. intervals.

‑    
Conduits embedded in floor screed to be galvanised and painted with emalsified bitumen.

‑    
Conduits to be rendered continuous before pulling the wires.

‑    
Conduits to be free from sharp edges and burns and necessary PVC bushings to be provided at each junction box and out boxes.

‑    
Outlet boxes to have minimum size of 50 x 50 x 32 mm.

‑    
Flexible conduits are acceptable only at machine end and for short extension to (outlets) (not exceeding 500 mm.) in false ceiling.

Earthing

Bare earth conductors to be run along with the conduits and clamped at every 1.0 m. intervals and at both ends of threaded joints using copper earth clamps.

The number of earth wires to be provided are as follows:‑

‑
Single conduit           : 1 No.

‑
2 to 4 conduits          : 2 Nos.

‑
5 to 8 conduits          : 3 Nos.

‑
9 to 12 conduits         : 4 Nos.

The size of earth wire shall be equal to that of phase conductor for phase conductors upto 16sq.mm. in section subject to a maximum and minimum shown below:‑                





Copper  Aluminium  Galvanised

‑
Minimum (mm2)       
2.5        
4              6

‑    
Maximum (mm2)     
150                300           500 sq.mm

All outlet boxes, switch and socket boxes, sockets and light fitting to be earthed properly.

Wiring

The wiring in conduit shall comply the following:‑

‑    
Single core PVC insulated copper wire, preferably solid single strand.

‑    
Wire sizes: ‑

a. Light circuit point    

: 2.5 mm2

b. Light secondary point  
: 2.5 mm2

c. Power points           

: 4.0/6.0 mm2

d. Machineries            

: According to cable size.

‑    
Maximum 2 circuits (of same phase) per conduit.

‑    
No jointing of cables, only looping from points to points.

‑    
Control switches to be connected to phase conductor only.

‑    
In case stranded wires are used, all connections to switches, sockets etc. through crimped barrel ferrules and lugs.

‑    
2 way controls for all passage/staircase/corridor Lights.

Testing

The entire installation to be tested for:‑

a)   
Insulation resistance

b)   
Earth continuity

c)   
Polarity of single pole switches.

Test certificate shall be submitted for all tests.

L.T  POWER AND CONTROL CABLES

1.
Scope
The scope under this section covers the following:‑

1.  
Power Cables 1.1kV Grade.

2.  
Control Cables 1.1kV Grade.

2.
Standards
The following standards shall be applicable amended upto date.

1.  
IS:1554‑(Part-1)  
‑ PVC insulated electric cables (heavy type) upto 1100V

2.  
IS:7098‑(Part-1) 
‑ XLPE insulated electric cables (heavy type) upto 1100V

2.   
IS:1753‑1967     
‑  Aluminium conductors for insulated cables.

3.   
IS:3961‑1967     
‑  Recommended current ratings for cables.

3.
Power Cables
The cables shall comply the following:‑

‑    
650/1100V grade with standard aluminium conductors over 6 mm2 and stranded copper conductors upto 6 mm2 (as specified in BOQ).

‑    
Colour coded XLPE insulation applied over conductor by extrusion over 6 mm2 and PVC insulated cables upto 6 mm2 (as specified in BOQ).

‑    
PVC inner and outer sheathed applied by extrusion.

‑    
Steel armouring between inner and outer sheathed(if specified in BOQ)

‑    
Size of cables to suit the duty and load section.

4.
Control Cables
Control cables shall be 1.1KV grade multicore copper conductor with PVC insulation and armouring.

5.
Installation 

Power cable laying shall be strictly be as under:‑

‑  
In full length without joints or splices.

‑  
Mark the routing on drawings and at site and got approved if th routes are not avilable on drawings.

‑  
Cable ladders or perforated cable trays to be used for cables laid indoors except for single cables.

‑  
Spacing of cable support for self supported cables on wall, ceiling or trenches shall be as follows: ‑

Horizontal   

Vertical

run          

run

‑‑‑‑‑‑‑‑‑‑----  

---‑‑‑‑‑‑‑‑

- Upto 10 mm2     
350 mm. 

450 mm.

‑ 16 to 95 mm2      
350 mm. 

500 mm.

‑ 120 to 400 mm2   
700 mm

600 mm.

5.1
LAYING OF CABLES SUPPORTED FROM BUILDING AND TECHNICAL STRUCTURES, WALLS, CEILING ETC.

For laying cables along building steel structures and structures the cable shall be taken by clamping with MS saddles screwed to the MS flats welded to the structure.  MS saddles and flats are to be galvanised after fabrication.

For laying cables along concrete walls, ceilings etc. the cables shall be taken by clamping with MS SADDLES screwed to the MS flat welded on to the inserts.  Where inserts are not available the saddles shall be directly fixed in the walls using rowl plugs and MS flat spacers of minimum 6 mm thick.

The MS saddles shall be placed at an interval of not less than 500 mm both for horizontal and vertical runs.  However, at the bends it shall be placed within 300  mm and where terminating to the equipment/junction box the cable shall be clamped immediately before such termination.  In the area prevailing with corrosive atmosphere, PVC saddles instead of MS saddles shall be provided.

5.2
LAYING OF CABLES IN EXPOSED/EMBEDDED GI PIPES / CONDUIT

GI pipe/conduit for drawing cables in plat buildings shall be of medium class, hot dip galvanised, electric resistance welded, screwed type conforming to IS : 1239 (Part-I). GI pipes of the following sizes shall be used:

a) 20 mm nominal bore

b) 25 mm nominal bore

c) 40 mm nominal bore

d) 50 mm nominal bore

e) 65 mm nominal bore 

f) 80 mm nominal bore

g) 100 mm nominal bore

GI pipes/ conduit less than 20 mm dia. Shall not be used both in exposed and embedded condition. For installation of cables in GI pipe/conduit. Complete system shall be installed first without cables but having suitable pull wires laid in the pipes to facilitate cable pulling. GI pipe/conduit system shall be continues, both mechanically and electrically and shall be connected to all boxes and fittings. For long vertical runs, pull boxes shall be inserted at proper intervals in which, insulating cleats or other approved type of insulating supports shall be provided and the cable shall be secured to these in a satisfactory manner in order to support the weight of the cables.Insulated type end bushings shall be used where conductors enter or leave GI pipes.To facilitate pulling of cables in GI pipes, powdered soft stone, plastic soap or other dry insert lubricant may be used but grease of other materials harmful to the cable sheaths shall not be used.In case of 3 phase, 4 wire system more than one single-phase circuit, if not originating from the same phase, shall not be taken in the same GI pipe.In case of 3 phase, 4 wire system more than one single-phase circuit, if not originating from the same phase, shall not be taken in the same GI pipe. In case of 3 phase system, if three single-core cables are used these shall all be taken in the same GI pipe.  However, in case large size single core cables are involved then each single core cable shall be laid individual non-metallic rigid PVC pipes. The spacing of GI pipe supports shall be so designed that GI pipes are securely fastened in place depending on the size and number of GI pipes in the run.  The recommended spacing of GI pipe supports both for horizontal and vertical runs are as follows:

For GI pipes 20 mm dia nominal bore

2.5 m

For GI pipes 25-40 mm dia nominal bore

3.0 m

For GI pipes 50 mm and above dia nominal bore
4.0 m

Also the supports shall be placed within 900 mm of independently supported outlet boxes and other equipment.  Where small boxes are supported by the GI pipe, the multiple GI pipe run the spacing between two GI pipes shall be so arranged that a minimum of 12 mm space is provided between two GI pipes lock-nuts. Ends of GI pipe shall be cut square and the threads out in the field shall have the same effective length and the same dimensions and taper as specified for factory out threads.  Ends of pipe shall be reamed to remove burrs and sharp edge after threads are cut. All joints shall be made tight with a minimum of 5 threads engaged and a coating of red oxide shall be applied at the ends of pipes before screwing it into any screwed fitting. GI pipe shall be secured in each outlet box, junction boxes, panels, cabinet etc. by means of one lock-nut outside and one inside and shall be provided with bushing of approved insulating materials unless the pipe is directly secrewed into a threaded hub in the box. Bends of GI pipes shall be so made that the pipes shall not be damaged, and that the internal diameter of the pipe shall not be effectively reduced.  The radius of the curve of the inner edge of any field bend shall not be less than 8 times the GI pipe diameter.  In parallel runs of GI pipes of different sizes, the radius of bends of each pipe shall be minimum 8 times of the largest GI pipe in the rn. Junction boxes, if required, to be provided in embedded GI pie runs shall be of flush mounting type and where possible inspection covers shall be provided. Embedded GI stub-ups shall be fitted with couplings which shall be properly plugged to avoid damage to GI pipe threads or entry of foreign matters during construction. A minimum separation of 700 mm shall be maintained between hot pipe lines and electrical GI pipelines.  Also where required, electrical GI pipe shall be properly shielded from direct heat. Flexible pipes shall be of liquid tight galvanised heavy duty interlocked type generally conform to IS :3480-19766 with PVC jacket extruded over the pipe.  The adapter for coupling rigid GI pipe to flexible conduit and termination to equipment shall be of either cast aluminium or galvanised sheet steel.

Terminal blocks provided within the junction boxes shall be of non-tracking moulded plastic having cadmium plated brass link, clamping washers and screws.  The terminal block shall be of single unit type and group of terminals shall be mounted on galvanised sheet steel channel. In corrosive atmosphere, PVC pipes shall be used for cables up to1.1 kV grade.  Recommended sizes of PVC pipes to be used for power wiring are 20 mm, 25 mm, 32 mm, 40mm, 50 mm and 63 mm (outside dia manufactured in accordance with IS : 2509.

5.3
TRENCHING

The minimum width of trench for laying cable shall be 350 mm. Where more than one cable is to be laid in the same trench in horizontal formation, the width of trench shall be increased such that the inter-axial spacing between the cable, except where otherwise specified shall be at least 200 mm. There shall be a clearance of atleast 15 cm between axis of the end cables and the sides of the trench. Where gradients and changes in depth are unavoidable, these shall be gradual. The bottom of the trench shall be level and free from stone, brick bats etc.  The trench shall then be provided with a layer of clean, dry sand cushion of not less than 80 mm.  The cable shall be laid at a depth of not less than 750mm.

a) Bending Radius

The minimum safe bending radius for all types of PVC cables shall be taken as 12 times the overall diameter of the cable.  Wherever practicable, larger radius should be adopted.  At joints and terminations, the bending radius of individual cores of a multi core cable shall not be less than 15 times its overall diameter.

b) Separation

Cables of different voltages and also power and control cables should be kept in different trenches / on racks with adequate separation.  Where available space is restricted LV/MV cable shall be laid above HV cables.

Where cables cross one another, the cable of higher voltage shall be laid at a lower level than the cable of lower voltage. Power and communication cables shall as far as possible cross at right angles, where power cables are laid in proximity to communication cables the horizontal and vertical clearances shall not normally be less than 60 cm.

c) Laying

Cables may be laid direct in ground in pipes/closed duct or on racks as per requirements. Cables laid in trenches in a single tier formation shall have a covering of clean, dry sand of not less than 170 mm above the base cushion of sand before the protective cover is laid.

d) Sand Cushion

In the case of vertical multi-tier formation after the first cable has been laid, a sand cushion of 300 mm shall be provided over the initial bed before second tier is laid.  If additional tiers are formed, each of the a subsequent tiers also shall have a sand cushion of 300 mm as stated above.  The top most cable shall have final sand covering not less 170 mm before the protective.

e) Brick Protection

Unless otherwise specified, the cables shall be protected by second class bricks of not less than 200 x 100 x 100 mm (nominal size) as per building specification or protection covers placed on top of the sand (bricks to be laid breadthwise) for the full length of the cable.  Where more than one cable is to be laid in the same trench, this protective covering shall cover all the cables and project atleast 50 mm over the sides of end cables. The trenches shall be then backfilled with excavated earth free from stone or other debris and shall be rammed watered if necessary, in successive layers not exceeding 300 mm, unless otherwise specified, a crown of earth shall be formed to allow for subsidence.

Where road turns, or lawns are cut or kerb stone displaced, these shall be made good, and all excess earth removed from site.

f) Pipe Ducts

For road crossings entry into buildings and paved area cables shall be either drawn in ducts or in pipes of CI, GI or reinforced cement concrete.  Pipe shall be of atleast 100 mm dia.  For a single cable and 150 mm diameter for more than one cable depending on the diameter.  Top of pipe shall be not less than 750 mm from the top surface unless otherwise required.  All pipes shall be provided with a fish wire. Pipe ducts not used shall be plugged or both sides with lean cement mortar.  Where cables have been drawn the ends shall be plugged with bitumenised hessian tape once the cables for water proofing.

g)      Route Markers
Route markers shall be provided along straight runs of the cables at interval ot exceeding 50 Meter / at bends / at crossing  or as directed by the Engineer in Charge markers shall also be provided for change in locations and location of cable joints at no extra cost to the client/owner.

5.4
LAYING OF CABLES ON RACKS/TRAYS/BRACKETS/HOOKS

1.1 kV grade cables in plant/duct/buildings and concrete trenches shall be laid on brackets made of 50 x 50 x 6 mm MS angles or equivalent hollow sections bolted to the embedded inserts building steel structures.  All multi-core power cables for AC circuits laid on racks/trays shall be clamped by means of single or multiple galvanised MS saddles or nylon tie stips.  Single core 1,100 V cables multiple non-magnetic saddles.  The saddles shall be placed at an interval of 1000 mm in both horizontal and vertical straight run, at each bend and turnings from horizontal to vertical straight direction and vice versa.  1,100 V grade single-core as well as multi-core cables for AC circuits shall be laid touching each other. Multi-core control cables shall be laid touching each other on perforated tryas. Where there is possibility of technical damage cable rack/trays shall be adequately protected by sheet steel covers. For future installation of cables, provision shall be made to keep 20 per cent space as spare on each tray/rack/bracket. No joint shall normally be made at any intermediate point in through runs of cables unless the length of the run is more than the length of the standard drum supplied by the cable manufacturers.  In such cases when jointing is unavoidable, the same shall be made by means of approved  cable joint boxes/kits without any extra cost. All cable entry opening in the equipment shall be sealed against entry of creeping reptiles.

5.5
TRAY SPECIFICATION

Pre-fabricated perforated trays made of galvanised 2 mm thick sheet steel shall be laying control cables.  The trays shall have vertical edge of height not less than 40 mm on both sides.  The control/power cable shall be clamped by means of suitable PVC straps both for horizontal to vertical direction and vice-versa.  The clamps shall be placed at an interval of 1000 mm apart in horizontal run and 500 mm in vertical run.  The complete constructions fixing of tray to supports joining of trays shall be done by bolting and only GI bolts nuts shall be used.

5.6
CABLE TERMINATION AND JOINTING

Termination and jointing of aluminium conductor power cables shall be by means of compression method using compression type aluminium lugs.  Copper conductor control cables shall be terminated directly into screwed type terminals provided in the equipment.  Wherever control cables are to be terminated by means of terminal lugs, the same shall be of tinned copper compression type.

The power cable termination shall be as under:‑

‑  
Pressure clamp insertion type upto 4 mm2.

‑  
Compression lugs for higher ratings.

Control cable termination shall be through crimping type lugs.

5.7.
Cable Tags
Cable tags shall be out of 2 mm thick aluminium cash sheet each tag 40 mm in dia. with one hole of 2.5 mm dia., and cable tags are to be tied up with piano wires of approved quality and size. Tags shall be fixed at every 5 Mtrs. Tags shall also be fixed inside the panels beyond the glanding as well as below the glands at cable exterior.

5.8 
Testing

Power cables shall be tested after installation using 500V insulation resistance tester and the following readings recorded:‑

‑ 
Continuity on all conductors.

‑ 
Insulation resistance

a) 
Between Conductors

c) All conductors and ground.

LIGHTING

1.
INTRODUCTION

The lighting and point wiring works shall be based on the following codes and   practices.

IS 3646
Code of practice for interior illumination

IS 732:

Code of practice for electrical wiring 1989        installations

IS 1913
General and safety requirements for Part-1: Luminaires, Part-1: Tubular fluorescent 1978 lamps.

IS 3854:
Switches for domestic and similar purposes.

1988

IS 1293: 
Plugs and socket outlets of rated voltage 1988upto 250V and rated current upto and including 16A.

IS 9537:
Conduits for electrical installations.

1980 Parts1,

2,3 and 4

SP-30       
National Electrical Code, Indian Electricity Act.

2.0
LIGHTING FIXTURES

2.1 
All fixtures shall be complete with accessories and fixing materials necessary for installation.  

2.2
Fixtures and/or fixture outlet boxes shall be provided with hangers to adequately support the complete height of the fixture.  Design of hangers and method of fastening other than shown on the drawings or herein specified shall be submitted to the Engineer in charge/Consultant. 

2.3
Flush mounted recessed fixtures shall be installed so as to completely eliminate light leakage within the fixture and between the fixture and adjacent finished surface. 

2.4
Fixture shall be  completely pre-wired and constructed to comply with the regulations and standards. Fixtures shall bear manufacturer's name and the factory inspection label.

2.5
Wiring within the fixture and for connection to the branch circuit wiring shall be 1/0.8 - 0.5 mm2 copper conductor with radial insulation thickness of 0.6 mm. for 250 volt application.  Wire insulation shall suit the temperature conditions inside the fixture. 

2.6
Metal used in lighting fixtures shall be not less than 22 SWG or heavier if so required to comply with the specification or standards.  Sheet steel reflectors shall have a thickness of not less than 20 SWG.  The metal parts of the fixtures shall be completely free from burrs and tool marks.  Solder shall not be used as mechanical fastening device on any part of the fixture. 

2.7
Ferrous metal shall be bonderized and given a corrosion resistant phosphate treatment or other approved rust-inhibiting prime coat to provide a rust-proof base before application of finish. 

2.8
Non-reflecting surfaces such as fixture frames and trims shall be finished in a black enamel paint, unless otherwise specified. 

2.9
Fixture with visible frames shall have concealed hinges and catches.  Pendant fixtures and lampholders shall be provided with ball type aligners or similar approved means.   Recessed fixtures shall be constructed so as to fit into an acoustic tile ceiling or plaster ceiling without distorting either the fixture or the ceiling. Fixtures recessed in false ceiling shall be supported, as a rule, from the true ceilings. Fixtures with hinged diffuser doors shall be provided with spring clips or other retaining devices to prevent the diffuser from moving. 

2.10
Detailed catalogue for all fixtures or, if so required by the Architect/consultant, sample fixtures shall be submitted for approval by the Architect/Consultant before orders for the fixtures are placed.  Shop drawings for non-standard fixture types shall be submitted for approval to the Architect/Consultant. 

2.11  
Lamps shall be supplied and installed in all lighting fixtures furnished under this contract. 

2) 
Lamps used for temporary lighting service shall not be used in the final lamping of fixtures units. 

3)
Lamps shall be of wattage and type as shown on the       drawings / specifications.  Where not shown, the details shall be ascertained from the Architect/Consultant before procurement. 

4)  
Lamps for permanent installation shall not be placed in the fixtures until so directed by the Architect/consultant, and this shall be accomplished directly before the building portions are ready for occupation. 

2.12
Fluorescent light fixtures shall be supplied complete with ballast, starter and capacitors. Ballasts shall be completely enclosed inside sheet steel casing, and shall have a corrosion-resistant finish.  Ballasts shall contain a thermosetting type compound not subject to softening or liquefying under any operating conditions or upon ballast failure.  Compound shall not support combustion.  All ballasts shall be of copper wound and shall be of high power factor.  

2.13
All fluorescent fixtures shall be provided with separated wiring channel with cover plates and an earth terminal.  All screws shall be of chromium plated brass.  Lamp and starter holders shall be out of tough moulded plastic with spring loaded rotor type contactors rendered shock and vibration proof.  Condensers shall be low loss Polypropelene dry film be neatly clipped and shall be conforming to IS:1569-1963.

Fluorescent lamps shall have bi-pin bases conforming to IS:3323 and a minimum approximate rated and guaranteed life of 5000 hrs.  

3.0    Power Distribution and wiring for lighting

Main power distribution for lighting of apartments is Sub-Power Panels for each apartment from which individual Lighting DBs and Power DBs of each apartment are fed.

3.1
Lighting Distribution Boards (LDB's) are used for feeding lighting loads and Power Distribution boards(PDB's) are used for feeding, 15A sockets, other equipment loads. 

Distribution of outgoing circuits is typically in line with norms specified in National Electrical Code for buildings, section 11.

 EARTHING

1.
EARTHING

All substation equipments shall be earthed as per Indian Standard code of practice for earthing (IS. 3043-1987) ruling as on date. The required characteristics earth electrode system are:-

a) 
A suitably low resistance under all variations due to climatic conditions.

b)
Earthing conductor shall be of GI .

c) 
Current carrying capability for all currents for the durations that may as arise in normal operating conditions or during fault or surge discharge conditions, without undue increase in resistance or detoriation of quality of material or joints.

d) 
Earth electrode installations should be durable and of such material to avoid corrosions.

e)
The neutral point of transformer shall be earthed by not less than two separate and distinct connections with earth each having its own electrode at the substation earthing grid.

2.
Type of Earth Electrodes and Installation
All earth electrodes shall be  GI plates of not less than 600 x 600 x 6.3 mm. The electrode shall be buried in ground with its faces vertical and top at a buried in ground than 4.2 mtr. below ground level or as shown in the typical drawing. The earth plate shall be set vertically and shall be so arranged it is embedded in an alternate layer of coke and salt for a minimum thickness of 150 mm.

3.
Size of Earthing strips for main grid
The earthing strips for the main earthing grid shall be 50 mm x 6 mm GI strips. The earthing grid shall interconnect all earth electrodes, as also serve for body earthing of all electrical equipment.

4.
Location of Earth Electrode
Normally an earth electrode shall not be situated less than 2 mtr. from any building. Care shall be taken that the excavations for earth electrode may not affect the column footings or foundation of the building in such cases electrodes may be farther away from the building. The location of earth electrode will be such where the soil has reasonable chance of remaining moist as far as possible. Entrances, pavements and road ways are definitely avoided for locating the earth electrode.

5.
Method of connecting earthing lead/strip to earth electrode and equipment.

In case of plate earth electrode the earthing lead/strip shall be securely bolted to the plate with two bolts, nuts, checknuts and washers. All materials used for connecting the earth lead strip with electrode shall be GI.

All metal conduits or non current carrying metal work of electrical equipment shall be connected to the earth station with two separate and independent leads of appropriate size as below :

Metal Conduits:Bare earth conductor of same section as phase conductors.

Non Metallic Conduits:Insulated earth conductors of same section as phase conductors.

3-Phase Motors

Upto 5.5 KW  
-
2 Nos. 8 SWG GI Wires

5.5 KW upto 15 KW
-
2 Nos. 4 SWG GI  Wires

15 KW upto 37 KW 
-
2 Nos. 25x3 GI  Strips       

37 KW upto 75 KW 
-
2 Nos. 50x6 GI Strips       

The earthing conductor/lead/strip inside the building shall be properly supported with GI clamps and screws.

Earth strips outside the building shall be laid at least 600 mm. below the finished ground level.Overlapping in earth strips at joints shall be minimum 75 mm.  The joints below the earth shall be welded and protected with two coats of bitumin and covered with hessian tape. Sweathed lugs / joints of adequate capacity and size shall be used for all joints above ground termination of conductors. Lugs shall be fitted to the equipment body to be earthed after the metal body is cleaned of paint and other oiling substance and properly tinned.

6.
Method of Installing Watering Arrangement
Wherever possible earth electrodes shall be located as near the water tap, water drain or a down take pipe as possible. However, a watering pipe of 20 mm. dia of medium class GI pipe shall be provided and attached to the plate earth electrode as shown in the drawing.

A funnel with mesh shall be provided on the top of this pipe for watering the earth. The watering funnel attachment shall be housed in masonry enclosure of P.C.C. not less than 300 x 300 mm. deep and A cast iron frame with cover having locking arrangement shall be suitably embedded in the masonry enclosure.

A test link shall also be provided in the masonry enclosure.

7.
Protection of Earth lead/strip
In case of road crossing the lead/earth strip shall be protected from mechanical injury by using medium class GI pipe or hume pipe of suitable size.

8.
Mode of Measurements
Providing an earthing station complete with earth excavation, earth electrode with earth strip upto test link which is provided in the masonry chamber, test link G.I. watering pipe, funnel with wire mesh, soil treatment, C.I./MS cover etc. complete in all respect shall be treated as one unit of measurement. Earth lead/strip connecting to the equipments/earth stations, shall be measured and paid at unit rates covering the cost of earthing strips, clamps, excavation of earth and back filling, labour etc. complete in all respect.

D.G. SETS

1.
GENERAL INSTRUCTION

1.1
Scope of Work

The Contractor's Scope of work covers design, construction, manufacture, packaging, erection, testing and commissioning of Diesel Generator set 320 KVA - 1 No. housed in sound attenuated and weatherproof enclosure alongwith all accessories and 1 No. AMF Panel, including the follow up and obtaining of all approvals / permits or licences that are required for the installation.

All equipment shall be designed for an average ambient temperature of 50oC.

The work shall be executed strictly in accordance with the "Schedule of Works", technical data and specifications attached as well as referred codes and standards and other recommended practices.

1.2
Drawings and Specifications

The specifications lay down the minimum standard of equipment and workmanship. Should the tenderer wish to  depart from the provisions of the specifications either on account of manufacturing practice or any other reasons, he should clearly draw attention in his tender, to the point  of departures and submit all relevant information, drawings and specifications which must clearly  show the merits for the  deviations to be appreciated. In the absence of any deviations, it will be deemed that the offer is in line with specifications, drawings and the statutory provisions and local codes.

The contractor shall prepare fabrication and working drawings and all work shall be to approved working drawings. Approval of drawings does not relieve the contractor of his responsibility to meet with the intents of the specifications. The scope of such drawings shall include but not limited to, GA drawings of DG sets, panels and other equipments, layout plants, wiring of cooling and full systems.

Equipment data shall be submitted as per Annexure-I. Tenderers not submitting data in full will do so at the risk of their tenders being evaluated with such information as may be available with the consultants.

Four prints of each of the completion drawings incorporating all modifications made from time to time shall be submitted after completion of the work together with detailed literature as stipulated under "Testing and Handing Over".

1.3
Testing and Handing Over

The contractor shall carry out tests on the equipment at site to satisfy himself that the installation is working satisfactory. Necessary adjustments, load balancing and synchronizing as required shall be carried out during this period and before offering the installation for test in the presence of the representatives of the client in order to enable them to determine the performance of plant, equipment and  installation in general complies with the specifications. All fuel required for precommissioning trials shall be arranged by the contractor. During precommissioning, after ensuring satisfactory performance of the separate components especially the safety devices, the D.G. set shall be run on NO-LOAD for six hours. After no-load test, full load test shall be consucted continuously for 72 hours. During full load trial, all tests including over-load test as specified elsewehere shall be conducted. Fuel only for full-load trial shall be arranged by the Employer.

At least four sets of test readings shall be taken for each item tested and the results submitted.

The plant shall be handed over after satisfactory testing alongwith six sets of documentation each consisting of :

1)
Detailed equipment data as approved by the Consultant.

2)
Manufacturer's operation instruction and maintenance manuals.

3)
Set of "As Built" drawings.

4)
Approved test readings.

5)
List of recommended spares.

In case, the test results are not satisfactory, the contractor shall carry out, at his cost, all modifications acceptability within a period not exceeding one month from the date when the readings were rejected. Failure to do so will entitle the Employer to forfeit the Security deposit  and have an agency carry out the rectifications at the Contractor's risk, cost and responsibility.

The Contractor is also responsible for training one member of clients maintanance team for proper operation and maintenance of the D.G. Sets.

1.4
Performance Guarantee

All equipment and the entire installation shall be guaranteed to yield the specified ratings and design conditions plus/minus 3% tolerance for a period of 25 months after commissioning of the plant. Any equipment found short of the specified ratings by more than the allowable tolerance as determined by the test readings shall be rejected.

1.5
Defects Liability

All equipment and the entire installation shall be guaranteed against defective materials and workmanship  for a period of 24 months reckoned one month after the plant is commissioned and handed over to the clients alongwith the handing over documentation and in case the testing of the plant is delayed for any reason, the defects liability shall extend for a minimum period of 6 (Six) months from the date the test readings are accepted, whichever is later.

2.0
CODES AND STANDARDS

The Diesel engine, generator, their components and auxiliaries shall comply with the latest edition of the following standards, unless they are in variance with any specific clause of this tender.

IS:2253Designation of type of construction and mounting arrangement of rotating electrical machines.

IS:4728Terminal marking for rotating electrical machines.

IS:4722Rotating electrical machines.

IS:7132 Guide for testing 3-phase synchronous machines.

IS:7816Guide for testing of insulation resistance of rotating machines.

IS:13947Low Voltage switchgear and controlgear.

Part - 1 General Rules.

Part - 2Circuit Breakers.

IS:803Design fabrication and erection of vertical mild steel cylindrical welded oil storage tanks.

BS:5000     Alternators

ISO:3046/

BS:5514     Reciprocating IC engines

3.1
OPERATION PHILOSOPHY

320 kVA D.G. shall be suitable for continuous operation during mains power failure.    The AMF panel shall include all circuitry for sensing of mains failure on occurrence PLC – Logic, D.G. Start Stop, Engine controls & Alarms, Battery charger etc.

3.2
ENCLOSURE

The enclosure for DG sets shall be fully weatherproof and sound attenuated. The enclosures shall incroporate internally mounted exhaust silencers and of extremely rugged construction. It should be made of highly corrosion resistant materials. The main housing shall be GI with polyester powder coating. It should have excellent access for maintenance with full length doors on the side required as per site plan. It should have internal cooling fans and should incorporate fuel tank.

4.0
DIESEL ENGINE

4.1The diesel engine shall be multi-cycle, multi-cylinder type with rated electrical output. Engine shall be rated in accordance with the specification given else where in this tender, and shall be capable to delivering the rated load CONTINUOUSLY at the stated crank shaft speed under the conditions specified in latest edition of BS:5514.

Cylinder housing and crank case shall be of high grade cast iron with overhead valves.

Crank shaft shall be manufactured from solid forging with hardened crank pin main bearing journals. The entire shaft shall be truly balanced.

Pistons shall be of close grained cast iron or of aluminium alloy and provided with necessary compression and scrapper rings and a fully floating gudgoen pin.

Wet sump force feed lubrication system shall be provided. Lubrication system shall be complete with necessary gear pump, piping, oil cooler, etc. relief valve and oil filter with replaceable filter elements.

4.2
Cooling

The engine shall be water cooled with suitable radiator fan. The cooling water circuit shall be fitted with corrosion resistors.

4.3
Fuel System

Fuel injection equipment shall be driven by the timing gear train and complete with oil strainers injections, etc. Fuel is to be supplied from the tank with necessary piping, shut-off valves, etc. Fuel tank may be incorporated in the soundproof enclosure or a separate tank of 990 litre capacity fabricated out of 3 mm MS sheet steel.

4.4
Filtration

Lube oil filtration shall be through strainers which are capable of being cleaned when the engine is running. Air filtration shall be through oil bath or cleanable microvee dry type filters.

4.5
Engine Exhaust

The engine exhaust piping shall be amply sized for  minimum back pressure and connected to the engine manifold through flexible connection. An heavy duty industrial silencer shall be interposed in the exhaust piping and installed inside the canopy. The exhaust piping shall be suitably insulated by three layers of mineral wool, each layer 50 mm. thick and held in place by chicken wire mesh and then covered with 22 gauge Aluminium sheet on the portion which is visible and sand cement plaster which is hidden and not visible. The external portion of the piping shall be painted with 2 coats of heat resistant aluminium paint. The extended part of the exhaust piping shall terminate at least 6m above the canopy topp level.

4.6
Enginer Governor

The governor is to be driven by bevel gears from  the engine camshaft with manual adjustment of engine speed between +5% and -10% of rated speed. The governor shall control the engine speed with class 'A' limits permissible under B.S. 5514. An emergency governor shall be provided to trip the engine set at above normal speed and at the same time shut-off fuel supply.

The engine cooling water temperature shall be monitored by a two point thermostat which should actuate an audible cum visible alarm at one point and trips the engine at the second point.

Likewise the low oil pressure cut-out shall trip the engine with visible indication.

Other safety controls and indicating instruments shall be as shown in specification elsewhere in this tenderor as per manufacturer's requirement.

4.7
Engine Starting

The engine shall be electrically started with suitably rated high performance maintenance free lead acid storage batteries and shall be capable of at least for 6 (six) consecutive starting kicks and the continuous drain for signals and controls before the cell voltage goes down to 1.8 V.

The battery shall be complete with associated battery charger and necessary stand and flexible copper battery leads of not less than 50 Sq. mm in size. The starting system shall be complete with necessary relays, solenoid valves for fuel, starting cooling water pumps, control and indicating panels as specified and required.

4.8 
Mounting and Installation

The D.G. shall be skid-mounted and mounting with anchor-bolts etc. shall not be permissible.

A common rigid bed plate shall be provided for the engine and alternator which shall be flexible coupled. The coupling must be done after ensuring proper alignment of generator and shield and engine shaft.

The entire engine set shall be mounted on suitable vibration mounts isolating the D.G. set from the building floor. Nominal base concrete pads shall be provided below the anti-vibration mounts and the set shall be installed in it.

4.9
Noise Reduction
The sound proof canopy shall restrict the sound level to a value of 75 dBA at any point 1 M. from the equipment in any direction.

4.10
Specifications for Engine

BHP as recommended by D.G. set manufacturers for base load operation.

Rating 

Air temperature
-
50oC.

Overload for one hour
-
10% of rated BHP

Continuous operating time  
-
DG set shall be rated for  continuous operation.

Governor                   
-
Class A2 (BS 5514)

Electronic Governor with speed control device, engine shut-off at 10% overspeed, manual / remote governor control - compatible with requirements of clause 7.5.

Starting method            
-t
24V D.C. maintenance free lead acid  heavy duty batteries of the suitable size to ensure reliable engine starting; starter motor, dynamo, regulator with cut-off, battery cables, and suitable battery charging systems.

Air humidity               
-
65%

Coupling                   
-
Flexible.

Cooling System

1)
 Type                

-
Water Cooled with radiator. 

Exhaust System

1)     
Running length   
-  
Approx. 5 mtrs.  / As required for Pollution 


With insulation and  

norms

aluminium cladding & 

M.S. support structure 


2)     
Silencer            

-    
1 No. each 

3)     
Flexible connection 

-    
1 No. each.

4.11 
Safety Controls and Instruments
1)     
Over speed Governor 
-
Trip @ 10% over normal with audible and visual alarm.

2)
Two point           

-    
Audible & visible alarm

       
thermostat               


at first point Trip

       
for water                


engine  at second point 

       
temperature              


with  trip indicator.    

3)     
Lube oil 


-    
Gauge to be provided

       
temperature  



Audible & visible alarm           

4)     
Low oil pressure    

-    
Gauge to be provided Trip Engine

5)     
Fuel failure        

-    
Audible & visible alarm

6)     
Oil pressure gauge  

-    
Yes

7)     
Thermometers  for

       
water cooling       

-    
Yes

8)     
Lube oil            

-    
Yes

9)     
Water pressure 

       
gauge               

-    
Yes

10)    
Hour counter        

-    
Yes

5.0
ALTERNATOR

5.1
Alternator shall be 3-phase, 4 wire 50 cycles 433 volts conforming to BS:5000 and other relevant IS codes. The alternator shall have the rated capacity at 0.8 power factor. Design of alternator shall be such as to suppress radio interference.

The alternator shall be specially designed for parallel operation and should be supplied with suitably heavy damper winding on pole faces and any other facilities as required for this purpose.

The alternator shall be of fabricated steel construction throughout with two bearings, a dynamically balanced rotating field, conforming to IS:4722 salient pole construction with heavy damper windings. The unit shall be screen protected and drip-proof  (Minm. IP44) with a large terminal box for outgoing cable connections suitable for cables Aluminium bus-duct., as per SLD. An adopter box shall be provided wherever necessary.

Alternator winding insulation shall be of class 'H' insulation with temperature rise limited to 'B' limits. All windings shall be fully impregnated for tropical climates with high quality oil resistant varnish.

Ventilation to the alternator shall be by means of fans fitted on the rotor.

5.2 
Excitation System
The machine shall have A.C. brushless exciter and reliably rated silicon  diode rotary rectifier assembly with a self contained excitation system with transistorised automatic  voltage regulator (AVR). Positive voltage build-up shall be ensured by permanent magnets in the exciter field. Special windings shall provide power via a silicon rectifier to the exciter field. Constant output voltage control shall be achieved by a transistorised regulator which adjusts the exciter field current to compensate for all normal variations.

The exciter capacity shall be at least 20% more than the maximum requirement at any time.

The exciter winding shall be insulated with class 'F' insulation. The AVR shall be provided with 

-
Under frequency,Short circuit and over voltage  protections

-      
Manual voltage control switch and adjustor,

-
Cross current compensation for parallel operation,

-
Voltage build-up circuitry,

-      
Stator and Field current limiters.

Voltage regulation shall be within + 2% under all conditions of load, power factor and temperature including cold to hot variation. Voltage drift shall be negligible. There shall be no radio or television interference. The total harmonic content of the voltage shall be less than 5% and deviation from sinewave less than 5% for a power factor 0.8 lag to unity with symmetrical distortion free consumers in the circuit.

The voltage regulation achieved shall be within +2% of the nominal voltage under the following conditions :

-
Between no load to nominal load with P.F. of 0.8 lag to unity.

-
With the machine cold or warm.

-
At a speeddrop of approximately 3% of nominal speed.

The excitation system should be such that the alternator is capable of starting up induction motors having a starting KVA of not less than 1.8 times the alternator rated KVA.

The AVR (Automatic Voltage Regulator) shall be mounted in the AMF Panel. Scope of work is inclusive of control cabling between the alternator and the AVR installed in the AMF Panel.

5.3 
Specifications for Alternator
Continuous Rating @ 50oC  :    320 KVA - 1 No., 
 

rating as per manufacturer at 

0.8 power factor 3 phase 415V 

50 Hz,  neutral brought out.

Enclosure
:    
IP44 (IEC)

Winding
:    
Class 'H' Insulation with temperature rise to class 'B' Insulation limits.

Overload Capacity
:
10% overload capacity for one hour and 50% overload for 1 minute.

Short circuit capacity
:    
Capable of withstanding without damage 3 phase line to line, line to earth or two lines to earth short circuit for a period of 3 seconds when operating at rated speed and with an excitation corresponding to 50% overvoltage at no load.

Excitation system
: 
Brushless solid-state excitor with AVR as in Clause 5.2.

AVR
:
Must provide voltage regulation within +2% of nominal voltage from no load to full load with power factor from 0.8 to unity. Moreover AVR should be provided with:

-
Under frequency and short circuit protection,

 -
Manual voltage control switch with adjuster,

 -
Cross current compensation for parallel operation,

 -
Stator and field current limiters,

  -
Other features as required.

6.0 
FUEL FACILITY
:    
Either incorporated in enclosure or

Day Tank
:    
M.S. Sheet Fabricated minm. 3 mm thick for suitable capacity with visual calibrated indicator, inlet and outlet connections, low and high level limit switches, drain plugs, valves, filling cover etc. alongwith necessary stand / supporting arrangement from the wall.

Hand  pump with 

Necessary hose pipes 

for filling in above tank
:
 As required.

Fuel oil filters


:
 Cleanable filters to be provided.

Piping                     
:
Heavy duty steel pipes with welded fittings, inclusive of all fittings and accessories.

D.G. Control/AMF  Panel ( For 320 kVA DG set)

· The Panel shall consist of cubicle made out of 14 SWG CRCA MS sheet for outdoor weatherproof installation, provided with removable gland plates for cable entry and have adequate space for entry and termination of cables specified in enclosed Single Line Diagram Panel shall be fully wired, with ferrule markers etc and complete in all respects.

Panel shall be comprising of the following :-

-
630 A  35 kA   Aluminium   bus bars for 3 phase and  neutral, cross section  1 amp = 1.6 mm2 Al.

· 630 A Al drops from main busbars to the MCCB, inter connections and outgoing connections.

· 1 set-  630A, 35 kA , 4Pole MCCB with microprocessor based releases for overload, short circuit, earth fault; shunt trip, auxiliary contacts and rotary type door operating handle. 

· 1 set – 630A, 4 pole Contractor.

-
1 set-  3 Nos. CTs 630/5A class-1 burden 20 VA.

CONTROL, RELAY,  & METERING:

-
1 No. 0 - 500 V Voltmeter  96 sq.mm. size with selector switch

-
1 No. 0 - 630 A  Ammeter  96 sq.mm. size with selector switch 

-
1 No. 0 - 400 KW  Kilowatt meter  Digital type 

-
1 No. 0.5-1-0.5 Power factor meter.

-
1 No. 3 ph. energy meter (KWH meter) Digital type

-
3 Nos. Indicating lamps RYB

-
1 No. Indicating lamp MCCB on

-
1 No. Indicating lamp Contactor on

-
1 No. Under voltage relay with timer

-
1 No. Over voltage relay with timer

-
Set of required Control Fuses and Auxiliary contactors.

1 set-  (for DG set) of the following:-

· 1 No. digital frequency meter

· 1 No. digital RPM indicator

· 1 No. 0-30 V DC voltmeter 96 sq.mm

· 1 No. 0-30 A DC ammeter 96 sq.mm

· Indication lamp. Generator running

· 12 Nos. push buttons for : engine start / stop, engine speed raise / lower, alternator voltage raise / lower, emergency trip,/close, lube oil priming pump on, auxiliary on/off. 

· 1 engine control switch with key.

· 12 Window annunciator : Generator on, breaker on, static battery charger on, Over Current trip. Earth fault trip, HWT trip,  Low Lube oil Pressure trip, lub oil priming pump on,  over speed  trip,

· 1 Static Battery Charger with transformer and rectifier unit with on/off switch and trickle boost selector switch and Auto- off- manual selector switch.

· Set of required Control Fuses and Auxiliary contactors.

· Engine cranking / Engine starting relay 3 attempt

· DG start stop Push Buttons and Auto- Off- Manual selectrol switch.

· Emergency stop Push button  

· Push Buttons for Lube oil priming pump and auxiliaries if any.

· Push Buttons for Speed Raise/ Lower.

· Push Buttons for Voltage Raise/ Lower.

· Digital gauges - (i) Water temp - engine inlet / outlet


(ii) Lube oil temp - engine inlet / outlet.

(iii) Radiator Water temp - inlet / outlet  one each for each DG set.

Auto Mains Failure (AMF) logic

Auto mains fail sensor relay with automatic voltage monitoring, timers and contactor arrangement  to start the Generator and switch over the load to the generators in case  of mains fail complete with internal wiring and interconnections with DG set and panels.

AMF panel shall have PLC for logic as specified in BOQ. For transfer of power from normal to DG power supply and  from DG supply  to normal   power shall be automatic and shall generally be as follows:

· In case of failure of normal power supply,

DG set to start after a pre set time of three seconds on any of following condition:

(a) total absence of voltage

(b) failure of any phase

(c) under voltage below 10% (adjustable setting) or over voltage above 10%(adjustable setting)  of rated voltage of the transformer supply.

DG to take six seconds to build up full speed.

· In case of resumption of normal power supply, 

(a) After one minute of resumption of normal supply when all three phases are available, DG MCCB/Contactor to open. 

(b) DG to over run for three minutes and stop automatically.

(c) DG to ready for next operation automatically.

Sound Attenuation Enclosure
The Sound Attenuation Enclosure shall consist of the following :

· Sound proof, Weather proof enclosure housing DG set with all accessories, day tank, engine controls and  DG Control/AMF Panel. The enclosure shall have adequate space for entry and termination of cables sizes indicated above.

· Confirms to statutory noise level and pollution norms.

· The Enclosure shall be of modular construction with the provision to assemble and dismantle easily.

· The Enclosure shall be fabricated 14SWG CRCA sheet. High class sheet metal fabricated enclosure shall be provided for reducing the noise level of DG set & shall also act as a weather proof housing. DG set will be a integral part of acoustic enclosure and whole construction will be on multi-fold sheet channels other structural sections.  Enclosure construction shall be fully bolted keeping in view the major service requirements. All doors shall be provided with specially designed hinges and lockable handles. Battery, Fuel tank shall be housed inside the enclosure.

· The sheet metal components shall be seven tank pretreated and is PURO Polyester based powder coated (inside as well outside) for long life.

· Nuts-bolts, hardware shall be Zinc coated.

· In-built Fuel tank provided with breather, drain plugs for filling & draining diesel from outside the Enclosure.

· The fuel level shall be indicated with the help of fuel gauge meter.

· Drain plugs shall be provided outside the Enclosure for draining mobil oil from outside the end.

· Battery shall be provided in a tray inside the Enclosure.

· Doors shall be gasketed with high quality EPDN gaskets to avoid leakage of sound.

· Sound proofing of enclosure shall be done with high quality glass wool/ rock wool in the form of slabs of 100 mm thickness and 64 kg/ metric cube density confirming to IS 8183.

· The rock wool shall be further covered with fiber glass sheet and perforated powder coated sheet.

· A special Residential silencer shall be provided to control exhaust noise, connected withengine exhaust outlet by flexible SS bellow.

· Specially designed sound attenuators shall be provided to control sound at air entry & exit points inside the Enclosure. Suitable openings with acoustic hoods shall be provided for increasing the inflow of air required for combustion & forced ventilation.  Air intake system as per the recommendations and engine requirement shall be provided. Acoustic hoods with noise splitters shall be provided to block and reduce the sound leakage.

· The enclosure design and layout of the equipment shall be such that there is easy access to serviceable parts.

· Adequate ventilation shall be provided to meet air requirement for combustion & heat removal.  Acoustic enclosure shall designed in such a way that there are no hot pockets around engine and it is provided with suitable designed engine radiator and additional axial flow fan which shall not allow the temperature to rise more than 7oC

· There shall be an arrangement for illumination inside the Enclosure.

· DG panel shall be mounted inside Enclosure itself.  All parameters shall be visible from outside & all push buttons accessible through a separate door.

· Engine/Alternator used for maximum Silent DG set carries a warranty for their respective model.

Noise level shall be 75 dB(A) at distance of 1 mtr.

3.23.9 
Exhaust Pipe Line


Each set shall have a  ____________ mm dia (To be filled by DG set supplier) MS class "C" pipe complete with flanges, bends as required. Insulation with 50 mm thick mineral wool covered with chicken mesh and clad with aluminium foils.


Silencers and Flexible connections shall be provided as required.


Exhaust pipe support by means of clamps and bolts on M.S. angle support structure of suitable size to be provided. 

2.8 
BATTERY CHARGER
The battery charger shall be a selenium full wave rectifier type suitable for the batteries used and including normal and trickle charging.

This shall have suitable scaled voltmeter, ammeter and an 'ON' indicator.

The battery charger shall be normally fed from mains source and should keep the batteries in a charged state ready to start the DG set at any instant incase of mains failure.

2.9 
LIST OF EQUIPMENT

Each Diesel Generator set comprising of the following :-

i)
Engine and Alternator with coupling.

ii)
Base frame with anti-vibration pads as per manufacturers.

iii)
Soundproof and weatherproof enclosure for DG set.

iv)    
Starting system complete with 24 V starter motor, 24 V battery charger/charging alternator, fully charged lead acid storage  batteries complete with stand and flexible battery connector leads, full cabling between battery, charger and engine.

v) 
Day tank for fuel with piping to and from the engine complete with valves.

vi)
Exhaust silencer, flexible connection and exhaust piping with insulation as specified not exceeding 30 Mtrs. (excluding the silencer)for each set.

vii)
AMF Panel

viii)
Lubricant and chemicals for first fill including supply and replacement after commissioning and performance testing.

3.0 
DETAILS TO BE FURNISHED BY SECCESSFUL CONTRACTOR
3.1
The successful bidder shall supply the following details within 10 days of award of contract ( 3 copies each)

a)
Overall general arrangement  (GA) drawings with skid-mounted DG sets, fuel system, cooling system, panel etc.

b)
GA drawings of AMF.

c)
Wiring diagrams of AMF.

d)
Peformance curves of equipment.

e)
Final data sheets, in case of any deviation from tender document.

f)
Utility requirement and schemes with ratings of all equipment.

Approval of above documentation shall be obtained before manufacturing.

3.2
The following test reports shall be furnished at the time of inspection of DG sets (2 copies each) at the manufacturer's works.

a)
Test procedures

b)     
Start-up and operating instructions

c)     
Installation instruction

d)    
Mill test reports

e)     Manufacturer's test report

3.3
The following docuemntation should be submitted after commissioning, before issue of Acceptance and Handing over certificate from clients ( 6 copies each)

a)    
Final performance and acceptance test reports

b)    
Maintenance manual including repair and maintenance instructions

c)
All as-built documentation - GA, plans, schemes etc.

d)     
Lubrication list with specifications.

e)     
Spare parts manual with list, specifications and itemised supply rates.

TECHNICAL PARTICULARS OF D.G. SETS

(TO BE FURNISHED BY THE BIDDER)

(IN ADDITION TO FURNISHING THE DATA BELOW, BIDDER

SHALL ALSO ENCLOSE TECHNICAL LITERATURE, CATALOGS ETC.)

1.0    
ENGINE

1.1    
Make and Type

1.2    
Rating

1.3.1  
Rated engine power at standard operating conditions, KW.

1.3.2  
Rated engine power for continuous base load operation at 0.8 PF.

1.4    
Speed (rpm)

1.5    
Piston speed (M/S)

1.6    
Compression ratio

1.7    
Firing pressure (kg/Sq.cm)

1.8    
Injection pressure (kg/Sq.cm)

1.9    
Compressor - type and capacity (kg/Sq.cm)

1.10   
Break mean effective pressure (kg/Sq.cm)

1.11   
Fuel consumption    
- 
100% Load

       
(gms/KW Hr.)       
- 
75% Load

                           

- 
50% Load

            


- 
25% Load

1.12   
Type of Air filter

1.13   
Lube oil consumption @ 100% load (litres/hr.)

1.14   
Type of lube oil filters.

1.15   
Cylinder arrangement and No. of cylinders.

1.16   
Cylinder Bore & Stroke (mm)

1.17   
Fly wheel           
- 
Diameter (mm)

                           

- 
Weight   (Kg)

1.18   
Provision for 10% overload  for one hour.       - Yes/No

1.19   
Engine governor type Regulation (%).

1.20   
Guaranteed noise level (dBA) at 1 M from the engine.

1.21   
a)
 Heat exchanger size (m x m) & capacity).

       
b)
 Fan capacity (cum/Hr. @ ..........mm H2O).

            c)
 Water pump rating (considering cooling towers at a distance of 50 M from generators)

 i)  
Discharge litres / Min.

 ii)
Head meters (considering 50 M distance from pump to CT).

       
d)
 Cooling Tower Capacity (TR.)

       
e)
 Design entering and leaving water temp. at engine oC.

       
f)
 Design secondary water temperature at inlet / Outlet of heat exchanger oC.

       
g)
 Pressure drop across the heat exchanger, Kg/cm2
1.22
Exhaust

       
i)   
Pipe size

       
ii)  
Maximum allowable backpressure (in mm H2O)

1.23   
Permissible over speed ...........%

2.0
ALTERNATOR

2.1
Make & Type

2.2
Rating              KW

                           
KVA @ 0.8oF @ .......Altitude

2.3
Speed       rpm

2.4
Voltage (V)

2.5
Class of insulation 

            a) 
Rotor

b) 
Stator

2.6
Excitation System   

       
a) 
Type

       
b) 
Rate of response (Secs) (To 5% of steady state)

       
c) 
Motor starting KVA permissible (KVA), Voltage dip %

2.7
Voltage regulation (%) (as per condition in clause 5.3).

2.8    
Sub-transient reactance (%)

2.9    
Transient reactance      (%)

2.10   
Provision / facilities in alternator for parallel operation.

3.0 
CONTROL GEAR

3.1    
AMF Panel overall dimensions 

3.2    
Make of ACB and Switchgear

3.3    
Make of protection relay

3.4    
No. of starts before shut-off.

4.0
SERVICE TANK (DAY TANK)

4.1    
Size (m x m x m)

4.2    
Capacity :     a) Litres

            b) 
No. of hours of     running    

4.3    
Material and thickness

5.0
STARTING DEVICE

5.1    
Battery :      
a) 
Number

                      

b) 
Capacity

                      

c) 
Voltage

                      

d)
No. of permissible consecutive starts.  

5.2    
Charger make & description

6.0
PHYSICAL DIMENSIONS

6.1
Diesel Generator Set :

       
a) 
Length (M)

       
b) 
Width (M)

       
c) 
Height (M)

       
d) 
Weight (Kg)

7.0
Diesel Generator loads for civil foundation design

a)
 Outline drawing of the DG set with details of loading points and loads.

b)
 Any unbalance forces

c)
Short circuit forces (or peak value)

d)
 Total load with C.G. of different points.

8.0
List of recommended spares for three years.

ASSISTANT ENGINEER.IV
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