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TECHNICAL SPECIFICATION – ELECTRICAL WORK

A - GENERAL SPECIFICATION FOR ELECTRICAL INSTALLATION 
Complete Installation will be done complying with the requirements of the followings :

	a)
	Indian Electricity Act, 1910.



	b)
	Indian Electricity Rules (1956) amended upto date.



	c)
	Code of practice for Electrical wiring installations (system voltage not exceeding 650v) IS  732-1963 Revised



	d)
	Code of practice for Electrical wiring installations  (system voltage exceeding 650v) IS 2274-1963.



	e)
	Rules and Regulations, Regional Council of Fire Insurance Association of India for Electrical   wiring.


RULES AND REGULATION 

ISI  SPECIFICATIONS 
	I.S. NO
	 I.S. TITLE 
	   MATERIAL EQUIPMENTS 

	694 
	 PVC Insulated Cables 
	PVC Cables

	1293/3854 
	Switch socket outlet
	5A/15A/Switch sockets.

	3043
	Code of practice for earthing. 
	  Earthing.

	3646 
	 Interior illumination
	Luminaries/Fittings.

	5216 
	Guide for safety of installation
	Procedure & practices.    

	1248
	 Electrical Indicating
	  Instrument.

	1534
	Ballast for fluorescent  Luminaries.
	 tubes. 

	1653/266
	P.V.C. conduit
	

	2667/3837
	Code of practice for  electrical wiring  installation
	Wiring

	371
	Ceiling Roses 
	 Luminaries

	1567
	 Metal clad switches.
	

	2268
	Electric call bells/Buzzers
	  Call bells.

	37A 
	Fans & Regulators 
	Fans


	I.S. NO
	 I.S. TITLE 
	   MATERIAL EQUIPMENTS 



	1169  
	 Fans & Regulators
	 Pedestal type

	2312
	Exhaust Fans
	Exhaust fans

	1947
	 Illumination     
	Flood lights

	418
	Electric lamp 
	 GLS Lamps.

	2412 
	 Tubular Fluorescent lamps
	 Tube lights 

	3854 
	 Switch for domestic & Similar purpose.
	Switch.

	1293
	3 pin plug socket outlet 
	 Socket.

	3106
	For  selection,  instal​lation and maint. elect. fuses.
	

	5908
	For methods of measure​ments of electrical installations.
	


	1
	Earthing :


	1.1
	16 SWG bare copper conductor or 1.5 sq.mm. pvc  insulated (1.1KV) grade Cu. wire shall be provided as earthing for all light fittings from local control box to individual fittings through the conduits and junction boxes.



	1.2
	14 SWG bare copper conductor or 1.5 sq.mm. pvc  insulated (1.1KV) grade Cu. wire shall be provided as earthing for socket outlets of 5/15A/20A.



	1.3
	The flexible metallic tubing is not a reliable earth continuity conductor and hence will not be used for earth​ing.



	2.
	 POINT WIRING :



	1.
	Point  wiring  shall be in PVC conduits (heavy gauge) as mentioned in Bill of Quantity.  It shall be on surface in case of false ceiling and false wall, and concealed in ab​sence of false walls,  false ceilings.



	2.
	The wiring throughout the installations shall be  such that  there  is no break in the neutral wire,  in  the form of a Switch or Fuse Unit.



	3.
	All  runs  of wiring and the exact  positions  of  all  points  shall  be  according  to  the  layout  or  the specifications  given  by the Consultant  and  in  the absence of same, the Contractor shall mark the same on the  plan  and  approve it  from  the  Consultant/ Site Engineer before actual commencement of work.


	4.
	 In any system of wiring no bare or twist joints  shall be  made at intermediate points in the run  of  cables unless  the  length of Final  sub-circuit, sub-main  or main  is  more  than the length of  standard  coil  as given by the manufacturer of the cable. If any jointing becomes  unavoidable such joint shall be made  through proper cut-outs or through proper junction boxes  open to easy inspections.



	5.
	Where 4 wire 3 phase wiring is done the neutral  shall be in one color and the other three wires in  another colour.(R,Y,B)



	6.
	DEFINITION :- Wiring from local switch board  through  control  switches  shall be considered as  one  point. Wiring  from the first fitting to the next fitting  in the  same circuit shall be considered as  half  point, or as group of two /three / four / five/ six etc.



	
	The number of points shall generally be  measured  as under:



	5.1
	From  individual  control switch  to  first  light/fan fitting  shall be one point subsequent fitting in  the same circuit shall be considered as given above & Bill Of Quantity.



	5.2
	 If  a socket outlet is tapped from the  same  lighting  circuit it shall be treated as half point.



	5.3
	If  a separate circuit is used for a socket outlet  it will be considered as one point.



	7.
	Each point wiring shall comprise the following  :



	7.1
	Supply  and installation of 20/25 mm PVC with  accessories  such  as  bends, inspection tees, elbows, two ways, 3 ways, 4 ways, junction box etc.



	7.2
	 Supply  and pulling of wires from the local  board  to  single various points.



	7.3
	Supply and  fixing of control switch  boards, switches, socket  outlets, lamp holders etc. for individual points. 



	7.4
	Supply and Installation of multiway  enclosed PVC junction boxes and 3 way/10 Amps. terminal blocks  for light and fan fitting.



	7.5
	Supply and fitting/fixing of hardware such as  clamps, saddles, screws, bolts, nuts, frame work as required.



	7.6
	Supply, laying and termination of earthing  conductors  for socket outlets,  fittings and installations etc. 



	8.
	WIRES & CABLES :-



	
	Colour Identification of Cores of Non-flexible  cables and Bare Conductors for Fixed Wiring.


	
	Function
	Colour  Identification   of core  of rubber  or  p.v.c.    insulated non-flexible cable, or of sleeve or disc to   be applied to  conductor or cable core.

	
	Earthing
	Green-and-Yellow or Green

	
	Live of a.c. single or three-phase Circuit   
	

	
	Phase R of 3-phase a.c. Circuit 
	Red

	
	Phase Y of 3-phase a.c. Circuit.
	Yellow.

	
	Phase B of 3-phase a.c. Circuit.
	Red

	
	Positive of d.c.2-wire Circuit 
	Red

	
	Negative of d.c. 2-wire Circuit 
	Black


	9.
	All  the  conductors of the wires/cables shall  be  of copper unless/otherwise mentioned.



	9.1
	Single core armoured cable shall not be used any where.



	9.2
	1.5 sq. mm. (3/0.8 mm) P.V.C. insulated wires 1.1 KV grade shall be  used  upto  maximum load current of 3A Amps.



	9.3
	2.5 sqmm (3/1.04 mm)  P.V.C. insulated wires 1.1 KV grade shall be  used  upto maximum load current of 10 Amps.



	9.4
	4 sq.mm. ( 7/0.85 mm)  P.V.C. insulated wires 1.1 KV grade shall be  used  upto maximum load current of 20 Amps



	9.5
	Wires  and cables of the sizes including and  above  4 mm**2 for aluminium and 7/.036 SWG for copper will  be terminated;  copper  solderless  crimped  sockets  and  copper soldered sockets respectively.



	9.6
	Looping  of conductors and tee-joints in power  wiring shall not be employed. Power and heating sub-circuits shall be kept  separate and distinct from fan and lighting sub-circuits.



	10.
	CONDUIT INSTALLATION :-



	10.1
	PVC conduit system shall be  mechanically  and  electri​cally continuous across joints.



	10.2
	Conduit installation shall be of surface type in  case  of  False  ceiling  or false walls  and  shall  be  of concealed  type  in  absence of false  wall  or  false ceiling.  



	10.3
	In  case of false wall/ceiling where sufficient  space or false covering is not available the conduits are to be concealed.



	10.4
	All conduit pipes shall be confirming to I.S: 1653



	10.5
	The routing of conduits shall be marked on ceiling, walls or structures in accordance with the drawings; as per layout  approved  by  the Consultant. The installation shall be undertaken after approval of the same  by  Consultant.  Any changes  suggested  by  the Consultant shall be followed by the Contractor. 



	10.6
	All bare threaded portion shall be treated with anticorrosive preservative or covered with approved plastic compound.



	10.7
	The conduit shall be of 16 gauge or MMS upto 25 mm dia and 14 gauge or HMS  above  32  mm dia, reputed  and  approved  make conforming to IS specification.



	10.8
	Conduit  length  exceeding  8 meter  length  shall  be provided with junction boxes.



	10.9
	Conduits  shall  be  supported on  walls,  ceiling  or structure  by means of distance saddles at  a  spacing not  exceeding  1.75  M  horizontally  and  2.0  metre vertically for conduits of 20 mm size.



	10.10
	All  conduits  shall  however be  supported  within  a distance  of 225 mm at either end of  junction  boxes, lighting  fittings, switches or equipment  enclosures. In  case  of right angle bends and  offsets,  conduits shall  be supported within 150 mm at either  end.  The  distance saddle shall maintain a minimum clearance  of 3  mm. between the conduits and the surface  on  which conduit is being installed.



	10.11
	 Inspection  boxes,  elbows or tees shall  be  used  as specified or specifically approved by the  Consultant. Solid bends shall be provided as far as  possible.



	10.12
	All   conduits  installation  shall  be  carried   out accurately and neatly. All conduit runs shall be truly  horizontally  or  vertically,  threading  of  conduits shall be done to close tolerance.



	10.13
	When  conduits are to be concealed the  conduit  pipes shall  be firmly tied to the steel reinforcement  with steel wires at intervals not greater than 1 meter  and on  both  sides of accessories  like  junction  boxes, beds, coupling etc.



	10.14
	For concealed conduits uses of Tees, elbows and  sharp bends  shall  be avoided as far as  possible.  And  no length  of conduit shall have more than two bends  from            outlet  to outlet. (Use 2-way/3- way Junction  Box  if possible)



	10.15
	All conduit runs shall be thoroughly cleaned of dust, moisture  etc.  by blowing compressed air  or  by  any other suitable means. 



	11.
	CONDUIT WIRING :-

	i)
	The No. of wires to be drawn through conduit shall  be as given in the below table.

	
	CONDUCTOR  OF  CABLE  Nominal cross Number and sectorial area dia in mm area mm**2       of wires 
	SIZE  OF  CONDUIT (mm)

  20        25     30   

	
	1.0              1/1.12 
	   5          10     14 

	
	1.25             3/0.75
	   5          10     14  

	
	1.5              1/1.40
	   5          10     14 

	
	 2.0              3/0.925  
	   4            8     12  

	
	2.5              1/1.80 
	   5            8     12 

	
	 3.0              7/.75 
	   4            6     10 

	
	 4.0              1/2.24
	   3            6     10  


	ii)
	Conduit  wiring  shall generally be carried  out  with single core P.V.C. insulated wire.



	iii)
	The  conduit  installation  with  Tie  wire  shall  be complete  in all respects before the cables are  drawn in conduits.



	iv)
	An approved unbricating compound (such as soap,  stone powder,  flakes  or  talc) shall  be  applied  to  the  insulated wires before they are drawn in conduits. The wire  shall  be  neatly bunched  together  to  prevent twisting or kinks.



	v)
	The  number of wires run in one conduit shall be  such that it permits easy drawing in of wires.



	vi)
	The  wires  passing through the conduits shall  be  of opposite  polarity or conductors of opposite  polarity should be bunched together.



	12
	CONCEALED CONDUIT WIRING:-



	12.1
	Concealed  point  wiring shall be  provided   through 20/25 mm dia. Conduits concealed  1"  to 1.5" deep inside the  walls,  beams, columns, slabs etc.



	12.2
	The  control  boxes and distribution  boxes  shall  be flush  type  concealed  deep in  the  wall  with  only  operating switch levers emerging out on the wall.



	12.3
	 All  the control boards shall be at an height of  1500 mm. from floor level ( or refer HT. mentioned in drawings.).



	12.4
	Chipping  and digging  walls, beams, columns, slabs  etc. for concealing   conduits  and   replastering with necessary material to form even surface will be  under            Contractors scope of work.




	13.
	INSTALLATION OF CABLES :-



	13.1.
	All  the cables shall be conforming to IS  1554,  with PVC  insulation,  PVC  sheathed,  1100V  grade   steel armoured with stranded copper/Aluminum conductors.



	13.2
	Cable  supplied  shall be of reputed make  having  ISI mark.



	13.3
	No  cable joints are allowed, unless it is  absolutely essential and will be carried out only after.

	13.4
	The  cable  shall be tied with Nylon ties  at  regular intervals of 1 meter for horizontal length. In case of vertical run cable shall be tied at every 500 mm width with metallic cable ties. At the cable bend ties shall be  provided  at 150 mm interval from  the  centre  of bending radius to avoid any sharp bends. 



	13.5
	Cable  entry and exit of distribution boards shall  be done by appropriate glands and lock-nuts.



	13.6
	All  cables shall be terminated with crimped  soldered copper lugs of proper sizes.



	13.7
	Armouring  of cables shall be terminated  at  earthing stud provided on each distribution boards.



	13.8
	The  cable to be laid in the ground shall be  laid  at 750  mm depth from ground level and sandbed of  75  mm shall be provided. Width of trench will be approved by            Corporation/Consultant depending upon no. of cables to  be laid. Bricks are to be laid on the cables and  then the back filling with screened soil.  



	13.9
	Trench excavation, supply of sand bricks back  filling and  all  associated  necessary  work  and  supply  of material  for  same shall form Contractor's  scope  of  work.



	13.10
	For cables laid in the ground, cable markers are to be provided on the cable route at every bend  at every 15 metres for straight run.



	13.11
	The cables crossing through floors, walls etc.  should  be  through  G.I.  pipe and sealed with  fire  barrier material and bushes.



	13.12
	 Where  groups  of  H.V., L.V.  control  and  telephone  cables  are to be laid along the same  route  suitable barriers   to  segregate  them  physically  shall   be            employed.



	13.13
	The communication cable shall be at least 600 mm  away  from power cable.




	
	CABLE TERMINATION :-


	13.14
	P.V.C.  insulated steel armoured 1100 V  Grade  cables are  to be terminated with help of Siemens glands  for larger size cables and flange type glands (brass)  for 2.5 mm**2 cables. Crimping type copper lugs are to  be used  for end terminations. All standard practices  to  be  followed and anti corrosive inhibiting flux is  to be  used.  Brass  nuts bolts  with  plain  and  spring  washers are to be used.



	13.15
	Any  accessories  other than above such as  cable  and  box,  jumpers  etc. for cable  terminations  shall  be   included in the scope of termination of cables.



	13.16
	Spliced  ends  of cable shall be  immediately  crimped with  lugs. Base  conductor shall not be left  open  to atmosphere. 



	13.17
	All  the strands of a conductor must be fitted in  the lugs  and no cutting of strands will be allowed  under any circumstances.



	13.18
	He appropriate size of holes shall be drilled on  the cable  gland plate so that the gland after  lightening is firmly secured with the gland plate. Any additional holes  in the gland plate shall be plugged to make  it vermin proof.
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	FUSES :



	
	Tinned Copper Fuse Wire Table


	
	Approximate sizes of fuse elements composed of tinned copper wire for use in semi-enclosed fuses.



	
	The  figures  are an approximate guide only  and  the current at which the fuse will blow will depend  upon the  construction of the holder in which the wire  is used.


	S.W.G. 
	Diameter  in inches       
	Current rating of fuse in  amperes
	Approximate fusing current



	40
	0.0048      
	 1.5    
	3

	39
	0.0052
	2.5
	4

	38
	0.0060
	3
	5

	37
	0.0068
	3.5
	6

	36
	0.0076   
	4.5
	7

	35
	0.0084
	5
	8

	34
	0.0092
	5.5
	9

	33
	0.0100
	6
	10

	32
	0.0108
	7
	11

	31
	0.0116
	8
	13

	30
	0.0124
	8.5
	13

	29
	0.0136
	10
	16

	28
	0.0148
	12
	18

	27
	0.0164
	13
	23

	26
	0.0180
	14
	28

	25
	0.020
	15
	30

	24
	0.022
	17
	33

	23
	0.024
	20
	38

	22
	0.028
	24
	48

	21
	0.032
	29
	58

	20
	0.036
	34
	70

	19
	0.040
	38
	81

	-
	0.044
	43
	98

	18
	0.048
	45
	106

	17
	0.056
	65
	135

	16
	0.064
	73
	166

	15
	0.072
	78
	197

	16
	0.064
	73
	166

	15
	0.072
	78
	197

	14
	0.080
	102
	230

	13
	0.092
	130
	295


	i)
	A fuse carrier shall not be fitted with a fuse element larger than that for which the carrier is designed.



	ii)
	The  current  rating of a fuse shall  not  exceed  the current  rating of the smallest cable in  the  circuit protected by fuse.



	iii)
	 Every  fuse shall have its own case or cover or in  an adjacent conspicuous position, an indelible indication of  its appropriate current rating for  protection of the Circuit which it controls.
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	SOCKET OUTLETS & PLUGS:-


	i)
	The  socket  shall be so wired that the phase  or  the line  is  connected  to one of the  pins  through  the  switch controlling the socket and not directly.



	ii)
	Three  pin socket outlets of 5A shall be earthed  with 16 SWG bare copper conductor or 1.5 sq.mm. pvc insulated wire (1.1 KV grade ).



	iii)
	Three  pin socket outlets of 15/20A shall  be  earthed with 14 SWG bare copper conduct or 2.5 sq.mm. pvc insulated wire( 1.1 KV grade).



	iv)
	20 A socket outlet shall be industrial type (MDS-make) with provision of circuit breaker.



	v)
	The  isolated  socket outlets shall  be  installed  at distance  mentioned in layout or as specified  by  the Consultant.  However,  the  socket  outlet  shall   be installed at a distance not less than 23 cms. from the floor level and shall  be  away  from  danger   of            mechanical injury.



	vi)
	A socket outlet shall not embody fuse terminals as  an integral  part of it but the fuse may be  embodied  in plug.



	vii)
	Every plug containing a fuse shall be  non-reversible  and shall  be pulled through separate conduit  system  (not to be mixed with light, fan point etc.)
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	 SWITCHES 


	i)
	 Quick make and break switches shall be used.



	ii)
	All  single pole switches shall be fitted in phase  or line conductor.



	iii)
	Termination of wires at switches or plug points  shall be carried out by looping the conductor at end instead of straight strand connection.




	iv)
	The Switches for various appliances etc. on the boards shall be marked as according to the numbers  mentioned in the single line wiring diagram.



	17.
	CEILING ROSE 


	i)
	No  ceiling rose shall be used on a circuit  having  a voltage normally exceeding 250 volts.



	ii)
	Wiring  done from the ceiling rose shall be done  only  by flexible wires. ( TWIN 23/0.0076)



	iii)
	Not  more than two flexible chords shall be  connected to one ceiling rose.



	iv)
	The  maximum permissible weights of  lighting  fitting suspended by flexible chords shall be as follows:



	
	14/.0076       -     1.5 kg. 



	
	23/.0076       -     2.2 kg.



	
	 40/.0076       -     4.5 kg.



	v)
	A  ceiling rose shall not embody fused terminals as  a  integral part of it.



	vi)
	 In  kitchen, toilet, service rooms the flexible  chords shall be P.V.C. insulated and sheathed. 




	
	B - LIGHTING FIXTURE SCHEDULE


	1
	LUMINARIES


	1.1
	All light fittings are to be provided with lamps/tubes.



	1.2
	Luminaries  are to be as per the  makes  and  catalogues indicated.



	1.3
	Installation of light fitting shall include making  of connections and proper suspension, support and mounting.



	1.4
	For suspended fluorescent light fittings suitable length of conduits, ball and socket on junction box are to  be provided. 



	1.5
	The majority of the fittings are to be installed in  the false  ceiling  and  electrical Contractor  has  to  be  co-ordinate with false ceiling work for installation.



	1.6
	The necessary opening in the false ceiling for fixing of lighting  fittings  will be provided  by  false  ceiling Contractor.  The  cut-out  details are to  be  given  by electrical Contractor.



	1.7
	The suspension of light fittings for recess mounting  in the false ceiling will be to suite site condition.



	1.8
	The design, manufacture and performance of Luminaries shall comply to all applicable statutes, regulation  and safety codes.



	1.9
	The  Luminaries shall be designed for minimum  glare  and continuous  operation without reduction in lamp life  or without deterioration of material and internal wiring.



	1.10
	The fittings shall be designed for low temperature  rise and it should be complete with copper choke, starter, re​flector etc.



	1.11
	The power factor improvement  capacitor   shall   be  incorporated. 



	1.12
	Outdoor  fixture shall be provided with totally  weather proof.



	1.13
	Each  Luminaries shall have terminal for loop in  loopout and  tee  off connection. All internal wiring  shall  be  flexible copper suitable to withstand high temperatures.



	1.14
	The Luminaries shall be provided with earthing  terminal, conduit knockout etc.



	1.15
	Aluminum  used for mirror optic light fitting shall  be of high purity and non edging type.




	1.16
	The  reflectors/louvers/diffusers of fittings should  be easily approachable and easy to clean without  removal, of light fitting.



	1.17
	The ballast shall be designed to have low power loss and shall  be  mounted  using  anti  vibration  fixing.  The ballast  should be totally enclosed. The ballast  should be all copper wound.



	1.18
	The ballast  which  produce  humming  noise  shall   be replaced free of cost by the supplier.



	1.19
	The  starter  shall  be  of safety  type  and  shall  be  replaceable  without disturbing reflector or  the  lamps and without use of any tool.



	1.20
	 The starter shall have brass contact.



	1.21
	The  Luminaries  with diffuser shall be of  acrylic,  non  yellowing, non edging type.



	1.22
	Fluorescent tubes shall be of day light colour  type  and shall be suitable for use in any position. 



	1.23
	The wiring to the fixture shall have termination through  junction  box  (10 Amp. terminals- 2  nos;  1  No  for earthing ).



	1.24
	The light fitting shall be fitted as according to the dis​tance measurements as mentioned in the layout drawing.



	1.25
	Supply of conduits, junction boxes and  other  hardware shall form part of Contractors scope of work.



	1.26
	The Contractor shall test, check each  fitting  before  installation.



	2.
	EMERGENCY LIGHTING :



	2.1
	Installation of emergency light shall be done on walls at a height specified, and locations specified in the layout         or as mentioned by the Consultant. 



	2.2
	The emergency light shall be placed on decoration wooden brackets at strategic points  as  indicated  in   the drawings.



	2.3
	The  Contractor shall test, check every  emergency  light before installation.



	2.4
	The emergency light fittings shall be provided with three pin plug to be directly connected to 5 Amp. socket outlet point.



	2.5
	The  emergency light fittings shall be provided with  Nicad dry type storage battery.




	2.6
	The  emergency  light  fittings shall be  have  in  built charging/ discharging unit.



	2.7
	On  failure  of Main supply, the emergency  light  should instantly  switch  on  & the power shall be  fed  by  the  storage battery.



	2.8
	The battery capacity shall be sufficient to provide light output for 4 hours.



	2.9
	The  battery should get re-charge on  resumption of  main supply.



	2.10
	The  external  indication  shall  be  provided  for  the battery in charge/discharge positions.



	3.
	CEILING FANS :


	3.1.
	Ceiling  fan  of  size 36"/42"/48"/56"  sweep  shall  be installed in areas without false ceiling.



	3.2
	Ceiling  fan  shall  be installed or  mounted  on  hooks  complete  with  the  help  of 19  mm  dia.  conduits  of appropriate size such that it shall be at a distance  of 1.25 ft from the ceiling and horizontal distances as per the measurements given in layout.



	3.3
	The  control  of  the fans shall be  from  local  switch board. Individual fans shall have dimmer control of  400  W, after individual switches.



	3.4
	Ceiling fans including their suspension shall conform  to IS:  374  specification  for Electric  ceiling  fans  and regulators (Revised ).



	3.5
	All  ceiling fans shall be wired to ceiling  roses or  to special  connector boxes to which fan rod wires shall  be connected  and  suspended  from hooks  or shackles with         insulators between hooks and suspension rods. There shall be no joint in the suspension rod, but if joints be unavoidable then such joints shall be screwed to  special couplers of 5 cm. minimum length and both ends of  pipes shall  touch  together  within  couplers  and  shall   in addition be secured by means of split pins, alternatively  the two pipes may be welded.



	3.6
	Canopies  on  top  and bottom  of  suspension  rod  shall effectively hide suspension and connections to fan motors   respectively.



	3.7
	Unless  otherwise  specified, all ceiling fans  shall  be hung not less than 2.75 m above the floor.


	3.8
	Fan  clamps shall be of suitable design according to  the nature  of construction of ceiling on which these  clamps  are  to  be  fitted. In all cases  fan  clamps  shall  be         fabricated  from tested new metal of suitable sizes  they shall  be as close fittings as possible. Fan  clamps  for reinforced  concrete  roofs  shall be  buried  with  the         casting and due care shall be taken that they shall serve the  purpose.  Fans  clamps for wood beams  shall  be  of  suitable flat iron on two sides of beam and according  to         the  size and section of the beam. One or two mild  steel bolts  passing  through the beams shall  hold  both  flat irons  together.  Fan clamps for steel  joints  shall  be         fabricated  from tested flat iron to fit in  rigidity  to the bottom flange of the beam. Care shall be taken during fabrication that the metal does not crack while hammering to  shape,  other fan clamps shall be made  to  suit  the position but in all cases care shall be taken to see that they are rigid and safe.



	
	  NOTE: All fan clamps shall be so fabricated  that  fans revolve steadily.



	3.9
	Digging  out and fixing hooks as per the layout  in  the ceiling and the required hardware & material shall  form Contractor's scope of work.



	3.10
	The  Contractor  shall  test,  check  each  fan   before  installation.



	4.
	EXHAUST FANS :


	4.1
	Exhaust fans of sizes 12", 15", 18", 24" shall be installed as per the distances mentioned in the layout or specified by the Consultant.



	4.2
	For  fixing of an exhaust fan, a circular hole  shall  be provided in the wall to suit the size of the frame  which shall be fixed by means of rag-bolts embedded in the wall. The  hole  shall  be neatly  plastered  with  cement  and brought  to the original finish of the wall. The  exhaust fan  shall be connected to exhaust fan point which  shall be  wired  as near to the hole as possible by  means  for flexible cord, care being taken that the blades rotate in the proper direction. 



	4.3
	Digging, replastering of wall for installation of exhaust fan  and provision of hardware & other material shall  be under Contractor's scope of work.



	C
	COMMUNICATION SYSTEM



	1.0
	TELEPHONE CABLES


	
	Telephone pair cables and switch board cables and wires shall  be on annealed tinned electrolytic copper conductors, insulated  and sheathed  with good quality PVC compound as per BS:6746,  twisted pairs  bunched  together inconnectrio layers so  as  to  minimise cross-talk and wrapped with Melinex of PVC tape.




	
	Cables shall be manufactured to standard specifications ITD-S/WS-113B, Delton make.



	
	Conductor  resistance at 20oC, 0.5mm=Max. 98 ohms/Km;  0.6mm=Max. 64 ohms/Km; and 0.71mm=Max. 46 ohms/Km.



	2.0
	SCREENED CABLES 


	
	Screened  cables shall be as per standard specification of  I.T.D. No. S/WS-113 C.



	3.0
	CONDUITS FOR TELEPHONE NETWORK


	
	The rates for conduit work include:



	a)
	All necessary spacers and fittings.



	b)
	 Inspection, junction and outlet boxes as required.



	c)
	 3 mm  thick perapex sheet covers for inspection and junction boxes.



	d)
	All fixing accessories such as clips, nails,  screws etc.



	e)
	2 mm dia G.I. pull wires in conduit work.



	f)
	Providing and fixing approved saddle, hooks and grouting  the same as required in the case of all exposed  conduit work.



	g)
	Embedding  conduits and accessories in walls, floors etc., during  construction  and/or cutting chases and  making  good  as necessary in the case of concealed conduit work.



	h)
	Painting all inspection, junction and outlet boxes.



	i)
	Providing and fixing approved fixing devices for support  of expo conduits and grouting the same as required.



	j)
	 Painting  of  perspox sheet cover from inside  to  suit  the colour of the surrounding wall.



	4.0
	TELEPHONE WIRING



	4.1
	SYSTEM OF WIRING :-



	
	The  system of wiring shall consist of PVC insulated  copper, conductor  wires in metallic or non-metallic conduits  as  called for. All conduits shall be concealed unless otherwise called for.




	4.2
	GENERAL :-



	
	Prior to laying of conduits, the Contractor shall submit  the shop  drawings  for  conduit  layout  indicating  the  route   of conduit, number and size of conduits, location of junction/inspection/pull  boxes, point outlet boxes and other details. The  shop drawings  shall be got approved by  the Consultant and then  only conduit laying can be started. Any modifications and  suggestions shall  be approved by the Consultant before   the laying of  conduits is commenced.



	4.3
	MATERIALS  :-



	A)
	Conduits : Conduits for  exposed/ underground/ below floors, R.C.C. slab and concealed in walls shall be HMS conduits.



	B)
	P.V.C. Conduits (ISI only) :

PVC conduits shall be rigid  unplasticised, heavy gauge having 1.8 mm wall thickness upto 25  mm diameter  and  2.0 mm wall thickness for all sizes above 25 mm diameter only HMS & MMS conduits shall be used .



	C)
	PVC Conduit Connections ( ISI only) :-

PVC conduits shall  be joined by means of screwed or plain couplers depending on whether the  conduits are screwed or plain. Where there are long runs  of straight  runs   of straight conduit inspection boxes   shall  be provided at intervals as approved by the Consultant. The  threads pipes and sockets shall be free from grease and oil and shall  be  thoroughly cleaned before making the screwed/plain joints. Proper jointing  materials as recommended by manufacturer shall be  used for jointing PVC pipes. Use PVC couplers and connectors  for  PVC pipe  connections and terminating in boxes. All the joints  shall be  fully watertight. Junction boxes and running joints shall  be provided at suitable places to allow for subsequent extensions if without undue dismantling of conduit system. As far as possible , diagonal run of conduit and adaptable boxes , back outlet  boxes, switch boxes and the like must be provided with entry spouts  and smooth PVC bushes.



	4.4
	 BENDS IN CONDUIT :-

Where necessary, bends or diversions may be achieved by means of  bends  and/or  circular inspection boxes  with  adequate  and suitable  inlet  and outlet screwed joints. In case  of  recessed system  each junction box shall be provided with  a  cover properly  secured  and flush with the finished wall  surface,  so that the conductors inside the conduits are easily accessible. No bends shall have radius less than 2.5 times the outside  diameter of  the conduit. Heat may be used to soften the PVC  conduit  for bending.


	4.5
	FIXING CONDUITS  :-  

Conduits and junction boxes shall be kept in position  while the  walls,  slabs and floors are  under  construction and  proper hold-fasts shall be so arranged as to facilitate easy drawing  of wires through them. Adequate junction boxes of approved shape and size shall be provided . Where conduits cross expansion joints in the  building, adequate expan​sion fittings  or  other  approved devices shall be used to take care of any relative movement. All conduits shall be installed so as to avoid water pipes. Conduits shall  not come in contact with any wooden members unless  otherwise  stated. Conduits stubs in floor slabs shall be   kept  as short  as  possible above the finished floor level  in  order  to avoid any damage to them. After the conduits, junction boxes  and outlet  boxes  are installed in a posi​tion ; their outlets  shall be properly plugged  or covered so that water, mortar, insects or any  other foreign matter does not enter in to  the conduit  system.  Exposed  con​duits  shall be fixed by means  of  spacer  bar saddles  at intervals not more than 1000mm in normal run & 500 mm from  both sides of  fittings or accessories.  The  sad​dles  shall   be  of  galvanised  mild steel,  flat,  properly   treated, and  painted. Conduits shall be laid in a neat and organized manner  as directed  and  approved by the Consult​ant. Conduit run  shall  be planned  so  as not to be con​flict with any  other  service  pipe lines/  ducts.  Where  exposed conduits are  suspended  from  the structure  they shall be clamped firmly and rigidly to hanger  of designed  to be approved by the Consultant. Where hangers are  to be  anchored  to  reinforced concrete,  appropriate  inserts  and necessary  devices for their fixing shall be left in position  at the time of concreting. Making holes or open​ings in the  concrete generally be not allowed. In case it is unavoidable prior permission of the Consultant shall be obtained.  



	D
	 LOCAL AREA NETWORK

	
	SCOPE OF WORK :

	1.
	Supply & installation of PVC conduit with all accessories.

	2.
	Supply & installation of Brass outlets.

	3.
	Supply & installation of heavy gauge M. S . box with openable cover.

	4.
	Cutting of chases/opening in floors walls & recementing the same after conduit laying.

	5.
	Preparation of layouts, Charts, Schematics & "as built" drawings.

	
	SUPPLY 


	
	PVC conduit :

Conduits & all accessories are as per ISI specification. inside with min. wall thickness of 2 mm. The conduits shall be delivered to the  site of construction in original bundles and each length of the conduit shall be with the label of manufacturer.




	
	FLOOR OUTLETS

Floor outlet should be fabricated from 2mm thick M.S. sheet steel with top openable cover, gasketed and painted.


	
	INSTALLATION 



	
	CONDUCTING

Conducting will be carried out by chiseling the floor and laying and clamping the conduit in the floor & recementing to original level & finish.  



	
	DOCUMENTATION

Three sets of "as built" cable layout (one retraceable print), single line diagram wiring charts, cable termination details and telephone faults location charts will be submitted.




                   TECHNICAL SPECIFICATION
	
	Unarmoured co- axial cable:

The cable shall be of plain copper conductor of 0.81 mm dia. over dielectric 2.95 mm, impedance 53.5 ohm, attenuation (db/100 mt. 200 MHz) should be  max. 23, capacitance 93.5 pf/mt. and max. R.F operating voltage should be 1.9 RMS KV. The cable shall be polythene dielectric, braided with fine copper wires and overall polythene jacketed confirming to B.S. 2316 (UR series)  American Military standard MIL-C- 17 (RG series ) The cable manufacturers approval certificate shall be submitted. The inspection  will be carried out at manufacturers place if required. The cable test report shall be submitted along cable delivery.



	
	PVC SCREENED UNARMOURED CABLE :

The cable shall be of annealed copper conductor of 0.5 mm  dia. polythene insulated, cores colour coded, twisted into pairs, laid up, pvc taped, screened unarmoured and overall polythene jacked confirming to ITD   specs NO. S/WS - 113C.

The offered cable shall be multipair & DOT approved make. The cable manufacturer's DOT approval certificate shall be sub​mitted. The inspection  will be carried out at manufacturers place if required. The cable test report shall be submitted along cable delivery.



	
	REPEATER : 

2 Part, 3 part,  4 part, 6 part repeater shall be of D-link type.



	
	ACCESSORIES :

Electrolink, TEE, B & C, barrel & Terminator shall be used for installation. Soldering shall be carried out with temperature controlled soldering stations.



	E
	SMOKE  DETECTION & FIRE ALARM SYSTEM :

The Fire Detection System should be designed so that it protects the entire building including corridors and pas​sages, service plant rooms  etc., but excluding car parking area.  Generally the type of detectors to be used should be "Ionization Smoke Detectors", "Temperature detectors" may be installed in very small area only  and where the fire load so warrants.  The application or selection, however, will depend on the technical characteristics of the particular make of detector offered by the Tenderer.



	
	Each floor will be divided into two wings ( East & West or South / North ) and each wing will be provided with a wall mounted control panel in the lobby. Each wing, in turn will be subdivided into a convenient number of zones with each zone wired up with the required number of detector for fast fire response and efficient functioning of the system. Each floor control panel shall be connected through control cables to the main control panel located in the control room. The main console panel shall give an audio/visual indication of the floor and wing from which a signal has been transmitted. The floor control panels shall give an audio/visual indication of fire as well as fault conditions thereby indicating the particular zone from which a signal has been received.  Individual detectors located in closed cabins shall be wired to visual response indicators located just outside the area housing that particular detector,  to enable authorised or fire fighting personnel to pin point at a glance the affected area, immediately on entry in to the affected zone and thereby proceed with fire fighting opera​tions without loss of time. The technical requirements of the important components of the fire detection system are as follows :


	1.
	Main Control Panel :



	1.1
	The Main Control Panel shall be fabricated from 16 SWG CRCA M.S. Sheet. It should be suitable for wall mounting. The Main Panel shall be of minimum  12 zones. All components should be so designed/chosen that the reliability of Control Panel shall not be affected due to deterioration resulting from variation in temperature, humidity and corrosion over the years.  The panel shall be completely dust and vermin proof. All manual controls should be of robust design/con​struction, positive in location to avoid accidental opera​tion.  Manual controls should be clearly labeled to clearly indicate mode of operation and their functions.



	1.2
	The panel should have Electronic solid-state Circuitry with different colour LED lamps to indicate origin in fault  or fire, Fault and Fire alarms with distinct and discrete audible sound, audible signal acknowledge/silence button including LED lamps to indicate its operation.



	1.3
	The panel should be provided with Test facility to check fire alarm circuit and indicators should also be provided.  The main panel shall be located at centrally to have easy visualization.



	1.4
	 Failure of any indicator circuit should not prevent the Fire alarm from sounding.



	1.5
	A switch to actuate alarm main control panel to one or more floors should be provided.



	1.6
	The panel should have Public Address System with Talk Back facility with all floors ( Please refer Bill Of Quantity).



	1.7
	The main control panel shall be provided with following indicators.



	a)
	Power ON

	b)
	Fire in the Zones

	c)
	Wiring Faults

	d)
	Charger Fault

	e)
	Battery Fault

	f)
	Faults repeats from Floor control panel

	g)
	Main Failure

	h)
	Auxiliary faults

	i)
	Zone Isolation



	1.8
	The panel shall be suitable for operation on 230 Volts AC, supply and backed up with 24 volts D.C.  Battery supply.  The battery should be self charging and of Nicad type.

	1.9
	The Panel shall be provided with following auxiliary func​tions.

	a)
	Public Address System.

	b)
	Tripping of Air Handling Units; A/C Plant and window  air conditioners, fire dampers etc.

	c)
	Tripping of Fume Extraction fans in Kitchen.


	1.10
	The Panel should be painted as per the required shade to be decided at later date by Corporation/Consultant.



	1.11
	The control panel shall be complete with inter connections, interlocking wiring, 'Lamp/alarm/Test push button', circuit labels comprising of the white engraved letter on black PVC sheets printed circuit diagrams fixed on the inner covers of the panels.



	2.00
	Floor Control Panel :


	2.1
	The panel shall be fabricated from 16 SWG CRCA M.S. sheet.  It should be suitable for wall mounting.  The panel shall be of minimum 4 zones and two panels per floor.  All the compo​nents should be so designed/chosen that the reliability of control panel shall not be affected due to deterioration resulting from variation in temperature, humidity and corro​sion over the years.  The panel shall be completely dust and vermin proof.  All manual controls should be robust design/construction positive in location to avoid accidental operation.  Manual controls should be clearly labeled to clearly indicate mode of operation and their functions.



	2.2
	The panel should have Electronic solid-state Circuitry with different colour LED lamps to indicate origin in fault or fire, Fault and Fire alarms with distinct and discrete audible sound, audible signal acknowledge/Silence button including LED lamps to indicate its operation.



	2.3
	The panel should be provided with Test facility to check fire alarm circuit and indicators  should also be provided.  The panel shall be located at suitable place near each staircase  for easy visualization.



	2.4
	Failures of any indicator circuit should not prevent the fire alarm from sounding.



	2.5
	A switch to actuate alarm from main control panel to one or more floors should be provided.



	2.6
	The panel should have Public Address System with Talk back facility with all floors.



	2.7
	The floor control panel shall be provided with following indicators.



	a)
	Power ON

	b)
	Fire in the Zones

	c)
	Wiring Faults

	d)
	Charger Fault

	e)
	Battery Fault

	f)
	Main failure

	g
	Auxiliary faults

	h
	Zone Isolation




	2.8
	The panel shall be suitable for operation on 230 Volts AC supply and backed up with 24 volts D.C. battery supply.  The battery should be self charging and of Nicad type.



	2.9
	The panel shall be provided with following auxiliary func​tions.

	a)
	 Public Address System



	b)
	Tripping of Air Handling Units; A/C Plant and window air conditioners, fire dampers etc.



	c)
	Tripping of fume extraction fans in Kitchen.



	d)
	The panel should be painted as per the required shade to be decided at later date by Corporation/Consultant.



	e)
	The control panel shall be complete with interconnections, interlocking wiring, 'Lamp/Alarm/Test push button, circuit labels comprising of the white engraved letter on back PVC sheets printed circuit diagrams fixed on the inner covers of the panels.



	3.0
	Detectors :


	3.1
	A high degree of operational safety.  Only high-quality well designed detectors, signal panels and auxiliary equipment, tried over many years, are acceptable.  The reliability should be high and design simple, with the least number of components not subject to wear.



	3.2
	High Sensitivity.



	
	The type of detectors selected must be the best choice is the aerosal sensitive ionization detector responding to combustion gases and smoke. The detector should have widest possible response spectrum and should be easily replaceable with another type of detector. In case of alarm, the responding detector must be quickly identifiable by means of appropriate alarm indicator.  The detectors must be incorporate components subject to wear so that the reli​ability is improved.  The detectors must not be influenced significantly by environmental criteria and disturbances, and  should be of such design as to ensure the system's stable operation.



	3.3
	The various types (radiation, heat or photo electric smoke detector) must however, be available within a compatible system. They must be interchangeable without requiring different mounting bases nor alterations in the signal panel.



	3.4
	Combustion gas detectors must respond to both visible and invisible aerosols.  Size and colour of the aerosols should not have a decisive influence on the response of the detec​tor.  To ensure the system's stable operation, the detectors should preferably be built on the dual chamber system.  For economic security, it should be possible to connect about 10 detectors, per zone.




	3.5
	Circuit lengths upto about 250 Metre should not influence the number of detectors per  zone, the wire's section and  the operation of the detector.  Each detector must incorpo​rate an alarm indicator lamp which must blink until the alarm is canceled at the signal panel.  The detector must not be affected by a failure of the indicator lamp.  It should be possible to duplicate the indicator lamp outside.

	3.6
	The detectors should be of dual chambers, dual source with 2 radioactive source of Am 241 having capacity of not more than 1 Microcurie.  The smoke detector shall be suitable for 24 V. DC supply and should have a common interchangeable base.  Detectors should have a  facility for adjusting the sensitivity depending on the area.  The detector shall require only 2 core cable/2 wires for connecting it to the respective zone of the control panel.



	3.7
	The detectors should be able to withstand wide voltage fluctuations range from 16 to  30 V.  without affecting its performance.  Smoke detector should also have transient noise protection, solid state switching for remote lamp head removal signal.  Each smoke detector should have built in LED response indicator in the base which will come 'ON' as soon as the detector actuates.



	3.8
	The detectors must be vibration and shock proof, and a certificate to that  effect should provided. The detector components should not get damaged due to static over voltage and be so designed as to be practically immune to environ​mental criteria such as air currents, humidity, temperature fluctuations air flows etc. None of these influences should release false alarms. Principle of operation to prove detec​tor stability under environmental conditions should be given as also a  circuit diagram of the detector itself.



	3.9
	After resetting the alarm, the detector must resume opera​tion without readjustment of any kind.



	3.10
	The following standardized control units should be avail​able:



	a)
	Switching unit for fully or semi-automatic switch ON/OFF of individual zones or complete zone units.



	3.11
	All the main switching circuits for control units must be supervised and any fault must automatically  release an acoustically and visual signal.



	3.12
	The acoustical alarm shall have two stages alarm facility whereby only an " alert alarm" is initiated automatically by the operation of a smoke detector, followed by an " evacua​tion alarm" to be operated manually from the main control room, should the need arise.



	3.13
	The "alert alarm" shall be an interrupted acoustical signal, whereas the "evacuation alarm' shall be continuous.  The alarm should be silenced only by the manual operation of a push button provided on the main control panel.




	3.14
	An indicating light with inter-changeable labeling must be provided to identify each detector zone.



	3.15
	Remote signaling in various  places must be possible.  Each detector zone must be connectable and disconnectable indi​vidually.



	3.16
	Switches and lamps must be easily identified even in closed.  An "alarm off" switch is particularly important.  On "Alarm Off" position, all acoustical  alarm signals are to stop while visual signals are to maintain the alarm indication.  The alarm indicator lamp, in particular must stay on.

	3.17
	A test switch must permit the checking of any signal detec​tor without tripping audible alarms.  Test alarm must auto​matically stop after some time - say 15-20 secs. Continuous functioning of push button, alarm zones or certain vital detection zones must be ensured during test alarms or in "Alarm off" position.



	4.0
	Portable telephone hand set shall be of approved make and shall be in accordance with the communication standards.



	5.0
	Break glass type - Manual Call points :


	
	Each floor will have at least two manual call point. The call points shall form integral part of the fire detection system.  manual call points shall be wall counted type.  The housing should be Mild Steel Thermo Plastic and should be dust proof.  Once the glass is broken alarm should sound on the floor as well as on the main control panel and visible indication should glow on the Manual call point to indicate it's operation.  The push buttons to be used shall be either Kaycees or Siemens make.  Provision for inserting a handset for direct communication to Main panel shall be made near the manual call point, within the tendered rate.



	6.0
	Electronic Hooters :


	
	Depending on the floor area and it's layout, external audi​ble alarm devices shall be provided with a minimum of a pair of devices in parallel. The circuit feeding power from Zonal panel to these alarm devices shall be a ring circuit.  If ring circuit is not provided then design provision to give fault signal on zonal panel in the event of short circuit or disconnection of power to sounders shall be made.



	7.0
	Cables :


	7.1
	The PVC insulated cables shall be in accordance with IS: 1554 Part-I. The cable conductor shall be of standard copper.



	7.2
	The cables shall be laid as per standard practice with spacers, saddles, screws, fabricated supports etc.  The cables shall be cleated at regular interval of 1.0 Mtr.




	7.3
	The cables shall be terminated with 'SIEMENS' type compres​sion glands with number of ferrules, polarity marking for 24 Volts DC System.



	7.4
	All end termination’s shall be provided with crimping type copper lugs.



	7.5
	The inter-connections between the main control panel, floor control panels and fire detectors shall be carried out by means of 660/1100 Volt grade, heavy duty, twin or multicore PVC armoured control cables with copper conductors or by mean of copper wires drawn in suitably sized concealed conduits.



	8.
	 Power Supply :



	a)
	The fire detection system will normally be fed with power from a constant voltage, ripple free, pure D.C., stabilized power supply unit operating on 230 Volts, 50 Cycle A.C. mains.



	b)
	In the events of mains failure the system shall automatical​ly switch over to battery supply of the required operating voltage. The batteries shall be heavy duty cells and shall be supplied complete with a battery charger.  The battery supply shall be capable of keeping the system running for a minimum of 12 hours.



	9.
	Wiring System :


	
	All the cables/wires used shall be I.S.I. approved.  Normal​ly 2 x 1.5 mm2 copper wires per detector zone should be sufficient.  The wires shall not require a greater section even when used with the maximum length and maximum number of detectors/per zone.



	10.
	 Remote Response Indicators :



	
	The unit shall consist of red colour LED/lamp housed in a well painted cast aluminum enclosure and should be suitable for connecting it to the detector base via 2 core cable. LED/lamp of this response indicator should come 'ON' as soon as the detector actuates.



	11.
	Signal Panel :


	11.1
	The control units must be enclosed in a dust proof casing and protected against handling by unauthorised persons.  Surface as well as flush mounting must be possible.



	11.2
	Standard voltage of 240 V.a.c. should be considered. An emergency power supply must be provided to keep the system energized at least for 12 hours.



	11.3


	After atleast 4 hours of emergency power supply, a 15 minutes alarm/with all important signaling devices must still be guaranteed.




	11.4
	The emergency power batteries must be constantly maintained at full capacity and automatically recharged.  An audiovisu​al alarm should be provided on the main panel for semi- discharged condition.



	11.5
	The signal panel should be designed to take up individual standardised units so that it can easily be enlarged as the system demands.  Simple screws or plug connections are not to be done.



	11.6
	The following provisions shall be included in the local/main console panel.



	a)
	Smoke dampers of the respective affected floors shall open automatically when the local panel is actuated.



	b)
	Smoke exhaust fans shall be simultaneously started from the main panel, when anyone of the local panel is actuated.



	c)
	The air handling unit of the affected floors shall be tripped off by the local control panel. The main air conditioning plant shall be shut down by the main panel if the same has not been switched off within a period of about 5 minutes from the time of sounding emergency in any of the zones.

	12.
	Fire Extinguishers :


	12.1
	The extinguishers shall be provided on each floor for extin​guishing fire resulting from Electrical system and any other than Electrical System.



	12.2
	The different type of extinguishers shall be properly dis​tinguished with the help of labels.



	12.3
	Co2 Gas type extinguishers shall be used for fighting fire in Electrical rooms such as main and floor distribution panel, A.H.U. room etc. Extinguisher shall confirm to IS 2878.



	12.4
	 Light Water type extinguishers shall be used for fighting class "B" fires involving inflammable liquids in areas such as Kitchen, Cafeteria, Record Room etc.



	12.5
	Halon extinguishers shall be supplied for cabins, conference room and other small areas.  They shall be suitable for use in commercial office, cafeteria and Electrical rooms also.



	12.6
	The extinguishers shall be  manufactured from M.S sheet having all welded construction coated with bead and Tin alloy internally and externally by Electrolytic deposition process.  The extinguishers shall be hydraulically tested to a pressure of 25 kg/cm2,



	12.7
	The extinguishers shall be located ideally to approach them and for immediate use even of fire.




	12.8
	The extinguishers to be installed in various areas mentioned shall have proper mounting arrangements to suite Architec​tural aesthetic requirements.



	13.
	Co-ordination :


	
	The Contractor has to co-ordinate with electrical/Air-conditioning and any other Agencies if required for fulfill​ing the requirement of intertripping for Air conditioning Air handling units, plant, main electrical panels, fire dampers etc. The Contractor shall clearly indicate his requirements for provision of above in his tender.



	14.
	 Drawings :


	14.1
	The Contractor has to prepare all the working drawings for each floor, panels, mounting details etc.  The same shall be submitted for approval and record to the Corporation/Con​sultant.



	14.2
	The Contractor shall also prepared "as built" drawings for complete system and each floor after completion of works.  The 5 copies of drawings shall  be submitted to the Corpora​tion/Consultant.



	14.3
	The Contractor shall prepare drawing and display suitable location to be approved by the Corporation/Consultant.

	15.
	Manuals :



	
	The Contractor has to submit three copies of Operation and Maintenance Manuals to the Corporation/Consultant.



	16.
	Training :


	
	The Contractor is responsible for training the operating  staff of the Corporation for the operation and maintenance of the system.



	
	

	
	


