INDIAN INSTITUTE OF SCIENCE EDUCATION AND RESEARCH THIRUVANANTHAPURAM
CONSTRUCTION OF CIVIL STRUCTURES AND OTHER INFRASTRUCTURE FACILITIES FOR RESIDENTIAL AREA UNDER PHASE I OF IISER CAMPUS AT VITHURA, THIRUVANANTHAPURAM-BALANCE WORKS
TECHNICAL SPECIFICATIONS 

CIVIL WORKS

1.0 GENERAL 

1.1 The work shall be carried out in accordance with the Architectural Drawings, Structural Drawings, all services drawings and other approved shop drawings. The Contractor is required to co-ordinate and co- relate all drawings and in case of any differences noticed the contractor shall immediately bring to the notice of the PMC/Engineer-in-Charge and shall obtain his final decision before proceeding with the concerned work.

1.2 Unless otherwise specified in the schedule of quantities, the rates for all items of work shall be considered inclusive of pumping out or bailing out water throughout the construction period. This shall include water encountered due to any reason whatsoever.

1.3 The work shall be executed and measured in metric units given in the schedule of quantities, drawings, etc., (FPS unit wherever given is for guidance only).

1.4 All stone aggregate and stone ballast shall be hard stone variety to be obtained from   sources and quarries approved by the Engineer-in-Charge/PMC.

1.5 Coarse sand shall be obtained from sources to be got approved by the Engineer-in-Charge. Whenever required, the coarse sand shall be screened and washed to suit the requirement of the specification. Nothing extra shall be payable on this account. 
1.6 The rates for all items, unless clearly specified otherwise shall include all inputs of materials, labour, T & P, taxes, duties, scaffolding, wastages, profit, overhead, watch & ward, all incidental charges and shall also cover all obligations of the Contract.

1.7 Care shall be taken to avoid or reduce to the absolute minimum any cutting and demolishing of masonry work constructed to carry services pipes etc.  Where pipes are encased in the hollows of double walls the outer wall shall be constructed after the piping or conduit works are complete in all respects and tested.  In case it is found absolutely necessary to cut for taking any services, the same shall be made good during finishing to the satisfaction of the Engineer without any extra payment.

1.8 All works shall be carried out as per the specification given in this document. For items/components not covered in this document CPWD specification shall be followed.

2.0 DELIVERY, STORAGE AND HANDLING OF CHEMICALS

2.1 All chemicals (Anti- termite, Epoxy, Polymer, Water Proofing Compound, Plasticizers, etc.) shall be procured in suitable packing in sealed containers and to be stored in a condition as recommended by the manufacturer.
2.2 All such material shall be got approved and documents deposited with the PMC/Engineer-in-Charge. However, the material shall be in the custody of the contractor. Day-to-day account of receipt, issue and balance shall be regulated by the Contractor and proper account shall be maintained at the site of works in the prescribed form which shall be submitted to the PMC. The originals of the challan/cash memos of the quantity of various chemicals procured shall be made available on demand and a copy deposited.
2.3 Empty container shall not be removed from site till the completion of the project.
2.4 Contractor shall follow all safety norms pertaining to handling/storage and application of chemicals. Necessary protective and safety equipment, hand gloves, goggles, etc. shall be provided to all the concerned worker/ staff.
3.0 STONE WORK

The hard rock obtained from excavation shall be properly stacked by the contractor at site of work. The method of measurement shall be as laid down in KSR vide item no 34 on page 52 of KSR 2012. The hard rock obtained from excavation shall become property of contractor for which he will be charged @ Rs. 391/- per cum by the Employer.  The measurement shall be recorded in MB and signed by the PMC, the Engineer and the Contractor. Nothing extra shall be paid for stacking and transport of such material to any destination as felt necessary by the Contractor, making the excavated rock suitable for use in required sizes and cleaning & sorting, if required, for use in any work. If the same is not suitable for use at the site the Contractor shall take it away from site on approval of the Engineer.

4.0 ENVIRONMENT PROTECTION

The following facilities shall be provided and maintained by the contractor at the site.  No additional payment shall be made on this account unless otherwise provided for in the BOQ.

4.1 Provide sufficient level of sanitation / safety facilities for construction workers to ensure the health and safety of the workers during construction, with effective provision for the basic facilities such as sanitation, drinking water and safety of equipments/ machinery. 

4.2 Identify roads on-site that would be used for vehicular traffic. Strengthen vehicular roads (if these are unpaved) by increasing the surface strength. This can be achieved by improving particle size, shape and mineral type that make up the surface base. Add surface gravel to reduce source of dust emission. Limit amount of fine particles (smaller than 0.075mm) to 10-20%. Limit vehicular speed on site 10km/h.
4.3 Ensure that water spraying is carried out by wetting the surface by spraying water on.

i) Any dusty material.

ii) Areas where demolition work is carried out.

iii) Any unpaved main road and

iv) Areas where excavation or earth moving activities are to be carried out.

4.4
Cover and enclose by

i) Providing dust screen, sheeting or netting to scaffold along the perimeter of a building.

ii) Covering stockpiles of dusty material with impervious sheeting.

iii) Covering dust emitting load on vehicles by impervious sheeting cover before they leave the site and.

iv) Transferring, handling/storing dry loose materials like bulk cement and dry pulverized fly ash inside a totally enclosed area/system.

4.5
Adopt measures to prevent air pollution within and in the vicinity of the site due to construction activities. Best approved practices shall be followed (as adopted from international best practice documents and codes).

4.6
The contractor shall ensure that there will be adequate water supply/storage for dust suppression, devise and arrange methods of working and carrying out the work in such a manner so as to minimize the impact of dust on the surrounding environment and deploy suitable trained and experienced personnel to ensure that these methods are implemented. Prior to the commencement of any work, the method of working, plant equipment and air pollution control system to be used on-site shall be made available for inspection and approval of the Engineer-in-Charge to ensure that these are suitable for the project.  The following steps shall also be taken:-

All dangerous parts of machinery shall be well guarded and all precautions for working on machinery are taken,

Maintain hoists and lifts, lifting machines, chains, ropes and other lifting tackles in good condition,

Use of durable and reusable formwork systems to replace timber formwork and ensure that formwork where used is properly maintained,  

Ensure that walking surfaces or boards at a height are of sound construction and are provided with safety rails and belts. Provide protective equipment such as helmets.

Provide measure to prevent fire. Fire extinguisher and buckets of sand to be provided in fire-prone area and elsewhere.

Provide sufficient and suitable light for working during night.

Ensure that measures to protect workers from materials of construction, transportation, storage and other dangers and health hazards are taken.

Ensure that all agencies appointed by the Contractor the construction firm / division / company has sound safety policies.

Comply with the safety procedure, norms and guidelines (as applicable) as outlined in NBC 2005 (BIS 2005c).

Adopt additional best particles and prescribed norms as in NBC 2005 (BIS 2005).

Ensure that the vegetation is cleared only from the areas where work will start right away or area to be disturbed due to any sort of construction activity like for vehicular movement, stacking of materials, labour hutments, workshops etc. Vegetate / mulch areas where vehicles do not ply. Apply gravel / landscaping rock to the areas where mulching / paving is impractical.
Employ measures to segregate the waste on-site into 3 categories - inert, chemical or hazardous wastes. Recycle the unused chemical / hazardous wastes such as oil, paint, batteries and asbestos. The inert waste is to be disposed off at approved dump yard and landfill sites.

5.0 PRESERVATION AND PROTECTION OF LANDSCAPE DURING CONSTRUCTION

Following provision shall be made at the site by the contractor to preserve and protect landscape. Nothing extra shall be paid on this account unless specifically provided for in the BOQ.

5.1 Shall preserve the existing landscape and protect it from degradation during the process of construction to minimize the disturbance such as soil pollution due to spilling of the construction material and it’s mixing with rainwater. The plan including soil erosion control management plan shall be prepared accordingly for each month and got approved from the Engineer-in-Charge. The application of erosion control measures includes construction of gravel pits and tire washing bays of approved size and specification for all vehicular site entry/ exists & protection of slopes greater than 10%. Sedimentation Collection System and run-off diversion systems shall be in place before the commencement of construction activity. Preserve and protect the existing vegetation by not-disturbing or damaging specified site areas during construction. The trees that are identified to be retained on site shall be protected during the construction period using the following measures :

i) The damage to roots is prevented during trenching, placing backfill, driving or parking heavy equipments. The dumping of trash, oil, paint and other material is detrimental to plant health. These activities should be restricted to the areas outside of the canopy of the trees.

ii) The trees shall not be used for any vertical support and their trunks shall not be damaged by cutting and carving  and by nailing posters and advertisements or in any other way.

iii) The lighting of fires or carrying out heat or gas emitting construction activity within the ground covered by canopy of the trees is not permitted.

iv) Young trees of saplings identified for preservation within the construction site shall be protected using tree guards of approved specification.

v) The levels of soil around existing vegetation shall be retained. Lowering or raising the levels shall not be allowed unless specifically directed. 

vi) Maintenance activities shall be performed, as and when needed, to ensure that vegetation remain healthy.

5.2 A construction area shall be divided into two or more sections (staging) to minimize the area of soil that will be exposed at any given time. Staging shall be done to separate undisturbed land from land disturbed by construction activity and material storage. Measures shall be taken for collecting drainage water run-off from construction areas and material storage sites and diverting water flow away from such polluted areas. Temporary drainage channels and perimeter dike/swale shall be constructed to carry the pollutant laden water directly to the treatment device or facility. The plan shall indicate how the above was accomplished on site well in advance of the commencement of the construction activity. 

5.3 Spill prevention and control plans shall clearly state measures to stop the source of the spill. Measures are to be taken to contain the spill and to dispose the contaminated material and hazardous wastes in approved manner.  It shall also state the designation of personnel trained to prevent and control spills. Hazardous wastes include pesticides, paints, cleaners and petroleum products.

5.4 A soil erosion and sedimentation control plan should be prepared by the contractor which shall be applied effectively. Measures for preservation of top soil shall be taken as described below:

Top Soil shall be stripped from the areas proposed for buildings, roads, paved areas and external services. It shall be stockpiled in designated areas and refilled during plantation of the proposed vegetation. The top soil shall be separated from the sub soil debris and stones larger than 50 mm in diameter. The stored top soil may be used for the finished grade for planting areas post construction or cordoned off undisturbed areas on site. Stockpiled top soil should not be compacted to help process of aeration. It should be stabilized on the top by temporary seeding or plastic sheets to avoid wind and water erosion.

6.0 ANTI-TERMITE TREATMENT

The work shall be carried out by trained personnel having experience in application of Anti-Termite Treatment. Material to be used shall be Herbal product called Osolin-AT-CT for construction and Osolin AT-WT for wood treatment or other approved brand. 

i. OSOLIN AT-CT

Application

a) Column Bed :  The product shall be hand sprayed in evenly rammed & prepared foundation column beds before PCC, on to bottom & sides upto a height of 300mm Or 1 foot (In case of column & plinth beam foundation)without mixing water and applied @ 0.13 litres/sqm OR upto plinth level.

b) Column or footings :  The treatment shall be continued on all the sides of vertical & horizontal surfaces of the footings upto 300mm above plinth level.

c) Plinth Beams :  All the outer and inner plinth beams shall be treated by the product on all 4 sides, upto the interior flooring levels.

d) Interior Flooring, Plinth  protection and Flagging area: Osolin       AT-CT shall also be sprayed over the rammed & prepared sub floor earth (ie before laying sub base PCC). The plinth protection and flagging area shall be sprayed @ 0.13 litres/sqm.

e) In all the above said stages, the product should be carpet sprayed on to the specified surface only and need not be injected by drilling holes or by any other method.

f) The sprayer nozzle may be set to Rain sprinkle spray so that the product can clearly reach the mud surface and cover up the surface homogenously.

ii) OSOLIN AT-WT (Wood Treatment) 

a) The product is to be applied by brush to cut section wood rafters and beams both in New construction and shall be sprayed on wide ply boards.

b) Application

New Frames and Furniture :  Apply ATC(WT) by a brush to all wooden section surfaces coming in contact with the masonry work before primer, painting or varnishing. Apply the product on the needed surface keeping it in FACE UP position. Spray the product to wide wooden surfaces. 

iii) Guarantee

The Contractor shall be responsible to keep the building including wood work and joinery free of Termite infestation for a period of 10 years from the date of completion of the project. A Guarantee Bond on Non Judicial stamp paper of appropriate value to this effect shall be submitted. During this Guarantee period of 10 years any defect with regards to termite infestation noticed shall be rectified by the Contractor
7.0 CEMENT

7.1 Unless otherwise specified or called for by the contract, cement shall be Portland Pozzolona Cement (IS : 1849) in 50 kg. bags. The use of bulk cement will be permitted only with the approval of the Engineer-in-Charge. Changing of brands or type of cement within the same structure shall not be permitted unless otherwise necessitated and approved by the Engineer-in-Charge.
7.2 Contractor will have to make his own arrangement for storage of adequate quantity of cement. Storage, handling, etc., of cement shall be as specified in CPWD specification.
7.3 Conformity of cement to IS specification is to be produced from the manufacturer by the contractor including manufacturer’s test certificate. Should  anytime, the Engineer-in-Charge has reason to consider that any cement is defective, then irrespective of it’s origin and or manufacturer’s test certificate, such cement shall be tested immediately at a national / approved test laboratory and unless the results of such tests are found to be satisfactory, it shall not be used in the work. In case of such additional tests, the cost of testing shall be born by the contractor.
7.4 Cement brought to site and cement remaining unused at the completion of the work shall not be removed from site without the clearance from Engineer-in-Charge.
7.5 The record of cement received at the store, issued indicating the source of supply, brand name etc. and consumption shall be regulated and proper accounts maintained as per CPWD. The theoretical consumption of cement shall be worked out as per procedure.
8.0 STEEL

8.1 Contractor shall procure reinforcement bars (Fe 415 / Fe 500 / Fe 550) conforming to CPWD / BIS code. Manufacturer’s test certificate as well as independent laboratory testing for samples as per BIS codes shall be provided. In case of non-conformity, the same shall be rejected and shall be removed from the site.
8.2 For checking nominal mass, tensile strength, yield stress, bend test, re-bend test, etc., specimen of sufficient length shall be cut at random at frequency as specified in the relevant IS code.
8.3 In case additional number of tests is required by the Engineer-in-Charge, the same may be ordered by the Engineer-in-Charge. In such case, the charges for the testing shall be born by the contractor / department in the manner indicated below :
i) By the Contractor, if the results show that the steel does not conform to the specification.
ii) By the Department, if the results show that the steel conforms to the specification.   
8.4 The records of steel received at the store, issued to site of work, and consumption shall be regulated and proper accounts maintained as per CPWD. The theoretical consumption of cement shall be worked out as per procedure followed by CPWD.
9.0 CONCRETE AND RCC WORKS
The work in general shall be carried out as per the CPWD specifications.
9.1 CONCRETE
The concrete shall be procured from a Ready Mix Concrete Suppliers (plants) approved by the Engineer – in – Charge.  Site batching plant produced concrete shall also be permitted on approval by the Engineer-in-Charge. The mix design and other parameters of the RMC including transporting and placing etc. shall be strictly as per the CPWD SPECIFICATIONS 2009 FOR CEMENT MORTAR, CEMENT CONCRETE AND RCC WORKS, unless specified otherwise which shall be informed to the RMC supplier by the Contractor .The Contractor shall be wholly responsible for ensuring the property of concrete, as required at site, irrespective of the fact that the RMC plant/supplier /batching plant shall be approved by the Engineer-in-charge. Engineer-in-charge or his representatives shall be at liberty to inspect the operations, quality of various ingredient materials and take samples, if required, verify quantity of various ingredients being used at the RMC plant /batching plant and take samples of concrete at the RMC plant/batching plant and also at site, as desired. The Contractor shall satisfy himself that the quality of materials including various ingredients is as per the specifications.  In case the aggregates tested do not comply with any requirement of specifications, the source for the same shall be rejected.  The aggregates shall be stored in such a way as to prevent mixing with foreign material as well as intermixing amongst them.  Different sizes of coarse aggregate shall be stored in separate compartment to prevent intermixing at the partition.

9.2 BATCHING OF CONCRETE 
i) Various ingredients of the plain cement concrete and Reinforced Cement Concrete shall be mixed by weigh batching only. The measuring equipments shall be maintained in clean and serviceable condition.  The calibration certificate shall be made available from RMC supplier approved agency and calibration shall be subject to third party check also, as directed and   decided by the Engineer-in-charge and this shall be mandatory and binding on the Contractor and his RMC supplier. The weigh batching shall be done by converting the proportion of ingredients into their masses considering their specific gravity, density, voids, absorption, bulking etc. The decision of Engineer –in- Charge in this regard shall be final and binding.  The various grade of concrete to be used shall be as specified in item and as directed by the Engineer-in-charge.

The design mix for reinforced cement concrete shall be for ‘MODERATE’exposure condition.

ii) The Ready mix concrete plant / or site Batching plant should have the computerized weigh batching conforming to IS: 4925 with arrangement for automatic dosing of admixture and adequate production capacity.  The minimum cement content in concrete shall be as specified in the relevant IS code.
9.3 CONCRETE TESTING
Samples from fresh concrete shall be taken as per IS: 1199. Random sampling procedure shall be adopted to ensure that each concrete batch shall have a reasonable chance of being tested. At least one sample shall be taken from each shift of work.  Samples of concrete for each batch shall have to be taken by the RMC supplier also tested and results submitted to the department for record. Procedure of testing, its acceptance criteria etc. shall be regulated in accordance with the Specifications. 

9.4 TRANSPORTING
i) The period between mixing of concrete and placing it in final position shall be kept to a minimum and the delivery of concrete shall be coordinated with the rate of placement, to avoid delays in delivery and placement.  The concrete shall be supplied / transported through transit mixers and general construction of transit mixer and other requirements shall conform to IS: 5892.

ii) Concrete shall be handled from the place of mixing to the place of final deposit by methods, which prevent segregation, or loss of any ingredients and contamination.

iii) Where concrete is conveyed by chutes, the chutes shall be made of metal or fitted with metal lining.  The approval of the Engineer-in-Charge shall be obtained for the use of chutes in excess of 3 metres long and in such cases the concrete shall be remixed if so required by the Engineer-in-Charge or closed bottom buckets shall be used.  If concrete is placed by pumping, the conduit shall be primed properly.  Once pumping is started, it shall not be interrupted as far as possible.  Concrete shall not be dropped in to place from a height more than 1.5m.

9.5 PLACING
i) Concreting of any portion of the work shall be done in presence of the    representative of the PMC/Engineer-in-Charge and shall be done only after approval.
ii) Concrete can be laid using pumps, buckets, cranes, trolleys etc. as required as per the site conditions. However, nothing extra shall be payable on account of using any particular method of laying concrete. 
iii) Concreting shall be carried out continuously between construction joints shown on the drawings or as agreed by the PMC/ Engineer-in-Charge.  The Contractor shall closely follow the sequence of concreting wherever it is specified in the drawings. If concreting is interrupted before reaching the predetermined joint an approved construction joint shall be provided. Construction joints shall be minimized as far as possible. The surface film of the first placed concrete should preferably be removed while the concrete is still green to expose the aggregate and leave a sound irregular surface. However care shall be taken not to disturb the concrete already laid.
iv) Concrete shall be deposited as nearby as practicable in its position to avoid re-handling and shall not be dumped in large quantities at any point. 
9.6 CURING   
Moist curing using jute, canvas, hessian or similar materials may be adopted. 

9.7 CONSTRUCTION JOINTS
Construction joints in PCC/RCC shall be provided only at places as per approved structural drawings. It shall not in any manner structurally or functionally affect the structure. If, any additional construction joint is required to be provided, it shall be done with approval of the Engineer-in-Charge/PMC.
9.8 TREATMENT TO THE EXPANSION JOINT

Before commencement of work, shop drawings showing location of each type of joint shall be submitted for approval. Detailed shop drawings on this basis suited to the exact site conditions and dimensions for each separate area shall be prepared by the Contractor and got approved from the PMC/Engineer in charge well before proceeding with the work.
9.9 MISCELANEOUS
i) Cover blocks of same mix of concrete shall be used. No other type of cover blocks shall be permitted.
ii) Cement slurry if added over base surface (or for continuation of concreting) for bond, its cost shall be deemed to have been included in the respective items, unless otherwise, explicitly stated and nothing extra shall be payable nor extra cement considered in the cement consumption on this account.
iii) Centering and shuttering for concrete and reinforced concrete wherever required shall be in steel and / or plywood to produce a smooth and uniform finish on all exposed surfaces. However, all props, bracings, scaffolding etc., shall be in steel. The entire responsibility of planning, design, erection and safety of formwork shall lie with the Contractor.

iv) The portion of shuttering in elevation (and not segmental) shall be measured for payment.  For shuttering curved in elevation the steel / ply shuttering shall be fabricated to achieve the curved profile as per the architectural drawings.

v) The crushed stone/ crushed gravel sand meeting relevant IS standards shall not be permitted to be used in work subject to the approval by the engineer in charge. 

9.10 SOLID/ HOLLOW CEMENT CONCRETE (CC) BLOCK WORK

i) Precast CC blocks shall be procured from approved manufactures or manufactured at site. Nothing extra shall be payable on account of adding any admixture for making pre-cast blocks or for steam curing. 

ii) The CC blocks shall have nominal size of 400mm  x 200mm x 100m and 400mm x 200mm x 200mm respectively for 100mm and 200mm thick masonry wall, and shall confirm to IS 2185.

iii) The samples of CC blocks (each sample consisting of 6 specimens) shall be chosen randomly from the lot and tested for various parameters specified below.  One samples shall be tested for every 100 cum or part thereof.

iv) Following parameters shall be tested.

a) Compressive strength.

b) Water absorption

c) Density

d) Dimensional Tolerances.

The material shall meet following parameters :  

a) Compressive strength shall be no less than 5.0 N/sq. mm.

b) Water absorption shall not be more than 5%.

c) Density shall be not less than 1500 kg/cum.  

d) Dimensional tolerance in the size shall be not more than + 5mm   for length and + 3mm for height and width.

Top course of all plinth, parapets, steps and top of walls below floor and roofs shall be laid with solid blocks, properly radiated and keyed into position to form cut (meru) corner. Where blocks cannot be cut to meru corners, cement concrete 1:2:4 ( 1 cement : 2 coarse sand : 4 graded stone aggregate 20 mm nominal size) equal to thickness of the coarse shall be provided in lieu of cut blocks. No additional payment shall be made on this account.

Nothing extra shall be payable on account of chasing the CC block masonry work for embedding pipes, electrical boards / boxes etc. and also filling the chases with cement mortar 1:4 (1Cement:4coarse sand).  The chasing shall however be carried out using machine cutters so as not to disturb the joints in the masonry and without any cracks being developed in the masonry. 

All other specifications for 100 mm thick and 200 thick block work shall be as describes for full brick and half brick masonry work respectively. 

For unsupported lengths of 100 mm thick walls exceeding 3.5 m, 100 x 200 mm wide R.C. mullions shall be provided at 3.5 m centre, tied to the lintels at door height.  Similarly, continuous R.C. beam of size 100 x 150 mm shall be provided at door height for 100 mm thick wall. Such RC mullion/ bands shall be measured and paid separately.

10.0 SPECIFICATIONS FOR WOOD WORK, FACTORY MADE DOOR / WINDOW SHUTTERS AND WOODEN FIRE RESISTANT DOOR (FRD) SHUTTERS

10.1 WOOD WORK in frames 

i) The work shall be carried out in accordance with the architectural drawings issued by the department. The architectural drawings shall at all times be properly correlated and architectural requirements have to be fully satisfied.
ii) The surface of the frames abutting the masonry or concrete and the portion of the frames embedded in floors shall be given ‘Herbal Anti-Termite Treatment Osolin - WT’ as directed by the Engineer-in-Charge. Care shall be taken so that the treatment does not streak and does not come over to the exposed face of the wooden frames; otherwise the woodwork shall be rejected and redone by the Contractor at his own cost. Nothing extra shall be payable on this account.
iii) Screws used for woodwork shall be fully threaded, counter sunk stainless steel screws, grade 304 and they shall be suitably concealed or plugged.
iv) Hinges to be used for fixing shutters shall be brush finished stainless steel ball bearing hinges of minimum grade 304 and of the make as approved by the Engineer-in-Charge. The sizes and the number of the hinges per shutter shall be as per the item description.
v) Wood used for manufacturing of the door frames, internal & external lipping, beading, etc., shall be seasoned as per the requirement of the CPWD specification.
vi) The glue used for the joinery work in the woodwork, for ply wood board, for fixing the laminates/ veneers etc. shall be PVAc based adhesive, Fevicol SWR of Pidilite Industries Ltd. Or equivalent.
vii) The frames shall have to be  inspected and approved by the Engineer-in-Charge /PMC before being painted or otherwise treated and before fixing in position. 
viii) The frames shall be fixed to the abutting masonry or concrete with dash fasteners of approved quality and size at 600 mm center to center unless otherwise specified in the drawing. 
ix) Wherever required necessary recesses or openings shall be made for conduiting/ electrical switch boards etc. as per direction of Engineer-in-charge/PMC. Nothing extra shall be paid for making such openings nor shall any deduction be made for such openings.
x) Wooden framework fixed in position shall be measured for finished dimensions without any allowance for wastage or for dimensions beyond those specified in the drawing. Length of each member shall be measured overall so as to include the projection for tenons and overlaps. Length, width and thickness shall be measured correct to a centimeter and volume shall be worked out in cubic meter.
10.2 FACTORY MADE DOOR / WINDOW SHUTTERS
i) Factory made doors and windows shall be procured from one of the approved manufacturers as specified. The Contractor shall, within a period of one month after the issue of letter for commencement of work, intimate the name of manufacturer from which the factory made shutters for doors and windows are to be procured. 

ii) The work shall be carried out in accordance with the architectural drawings issued by the department. The architectural drawings shall at all times be properly correlated and architectural requirements have to be fully satisfied.

iii) The exact size of different door and window shutters and their numbers shall be checked as per actual site dimensions before placing the order for manufacturing of door shutters. 

iv) SPECIFICATION FOR SHUTTERS
i) The factory made flush door shutters shall be ISI marked. For the flush door shutters with laminate and veneer, flush door shutters shall conform to ISI parameters except for laminate and veneer. The material used for manufacture of shutter shall be as follows :
a. TIMBER: As specified in the items and conforming to I.S: 2202 (Part-I). The Contractor shall obtain the species of timber to be actually used by the manufacturer of the shutters and submit the same for the approval of the Engineer-in-Charge.

b. The shutters shall have external lipping of second class teak wood of minimum 12mm thickness. The veneer / laminate shall mask the external lipping as per the details given in the architectural drawings. For the shutters fixed on floor springs, the thickness of the external lipping shall be 20mm including moulding and making necessary grooves as per the architectural drawings. The lipping shall be fixed using adhesive as specified and shall be factory pressed. 

ii) When the laminate and veneer finish is provided in combination on the surface of the door shutters the difference between the thickness of the laminate and the veneer shall be adjusted in the thickness of the ply veneering below the laminate and the veneers to ensure that the top surface of the laminate and natural wood veneer are in flush finish. Nothing extra shall be payable on this account.

iii) The contractor shall produce paid voucher & the test certificate from the door shutter manufacture in the kiln seasoning, chemical impregnation.
iv) SEASONING AND PRESERVATIVE TREATMENT
i) Timber shall be kiln seasoned by a suitable process conforming to IS: 1141 before being planed to the required sizes.

ii) The maximum permissible moisture content in timber shall be 10 percent except for frames where it can be upto 12%.

iii) The preservation of timber shall be done as per IS-401. 
v) DIMENSIONS AND TOLERANCES 
The shutters shall be supplied as per the specified size with allowable tolerance of 3mm over the specified dimension for which no extra payment shall be made. No tolerance on the lower side will be allowed on the overall dimensions of shutters.  The manufacturing tolerance of individual members of shutters will be +/- 1mm in thickness and +/- 2 mm in width.

vi) INSPECTION 

The Contractor shall get fabricated one shutters of each type of door / window and inform the Engineer-in-Charge who shall arrange for the visual inspection of the sample. The samples inspected by the Engineer-in-Charge or his representative shall be signed by him as a mark of identification. These inspected samples of each type will be delivered by the Contractor at site. Contractor shall give notice in advance before every consignment is ready at factory site for inspection and testing before dispatch. The final approval of the door and window shutters is subject to testing.
vii) TESTING
i) In any consignment all the shutters of the same type and size and manufactured under similar conditions of production shall be grouped together to constitute a lot. Samples shall be selected and inspected separately for each lot for determining its conformity or otherwise, to the requirement of the specifications.

ii) NUMBER OF TESTS AND CRITERIA FOR CONFORMITY:
a) The numbers of shutters to be selected for inspection / testing from a lot shall be as in the table given below:

	LOT SIZE
	FOR CHECKING DIMENSIONS, TOLERANCE CONSTRUCTION, WORKMANSHIP AND FINISH
	SAMPLE SIZE FOR TESTING OF MATERIALS.

	
	Sample size


	Permissible no. of

Defective shutters
	

	
	
	
	

	26 to 50
	5
	0
	1

	
	
	
	

	51 to 100
	8
	0
	1

	
	
	
	

	101 to 150
	13
	1
	1

	
	
	
	

	151 to 300
	20
	2
	2

	
	
	
	

	301 to 500
	32
	3
	4

	
	
	
	

	501 to  

10000
	50
	5
	8

	
	
	
	

	1000 to above
	80
	7
	10


b) The sample size indicated in column 2 of table shall be inspected for dimension and tolerance construction and workmanship and finish.  A lot shall be considered as having satisfied the requirements of the specifications in these respects, if the number of defective shutters in the sample does not exceed the corresponding permissible number of defective shutters given in column 3 of the table above. If the number of defective shutters exceeds the permissible number of defective shutters, the lot as a whole shall be rejected and the Contractor shall have no claim whatsoever on this account.

c) The sample size as per column 4 of table shall be     tested in an approved test house. The timber shall be tested for the moisture content (IS- 1708) and preservative treatment (IS-401 and other relevant IS standards).   A lot shall be considered as 

having satisfied the requirements of the specifications in these respects only if all the tests are satisfactory.  If any sample fails to meet the requirements of the specifications in respect of any test, the whole lot shall be rejected and the Contractor shall have no claim whatsoever on this account.

viii) Flush doors shall be tested as per the relevant Specifications.

ix) The opening for the vision / glazing panel in a flush door shutter shall be made as per the architectural drawings. Wherever vision / glazing panel are provided near the edge of the shutter, it should be kept minimum of 150 mm away from the edges .The opening shall be made by machine cutting, in a workman like manner. Further, the periphery of the opening shall be strengthened by providing additional wooden framing in the core. An internal lipping of second-class teakwood, minimum 3mm thick, shall be provided on the cut edges of the panel opening using stainless steel nails, screws, etc. Nothing extra shall be payable on this account. 
10.3 FIRE RESISTANT DOOR (FRD) SHUTTERS
i) Hollow Metal Fire Rated doors as per IS 3614 Part-1 & Part-2 for stability and integrity. Grained Galvanized steel confirming to IS 277 with the following specification. Recommended fire door shall have doros tested at CBRI or ARAI for maximum rating of 2 hrs with vision panel. Test certificates should be available for vision lites / panels as part of the fire door assembly. Independent glass test certificates will not be accepted. Manufacturer test certificate shall cover doors both single and double leaf and all doors supplied should be within the tested specimen, deviation in specification and sheet thickness other than what is mentioned in the test certificates are not allowed. Proper label confirming the type of door and the hourly rating is mandatory. Approved manufacturer Shakti Met-dor or approved equivalent.

Door frame shall be double rebate profile of size 143 x 57 mm made out of 1.60 mm (16 gauge) minimum thick grained galvanized steel sheet. Frames shall be Mitered and filed assembled with self tabs. All provision should be mortised, drilled and tapped for receiving appropriate hardware. Rubber door silencers should be provided on the skirting jamb. Frames should be provided with back plate bracket and anchor fasteners for installation on a finished plastered masonry will opening. Once frame installed should be grouted with cement and sand slurry necessary for fire doors on the clear masonry opening.

Door leaf shall be 46 mm thick fully flush double skin door with or without vision lite. Door leaf shall be manufactured from 1.2 mm (18 Gauge) minimum thick grained galvanized steel sheet. The internal construction of the door should be rigid reinforcement pads for receiving appropriate hardware. The infill material shall be resin bonded honeycomb core. All doors shall be factory prepped for receiving appropriate hardware and provided with necessary reinforcement for hinges, locks and door closers. The edges should be interlocked with a bending radius of 1.4 mm. For pair of doors astragals has to be provided on the meeting stile for both active and inactive leaf. Vision lite wherever applicable should be provided as per manufactures recommendation with a beading and screws from inside. The glass should be 6 mm clear borosilicate fire rated glass of relevant rating of the door. All doors and frames shall be finished with etched primer coating, stove zinc phosphate primer and stained with wood paint of approved wood finish. The door leaf and frame shall have passed minimum 250 hours of salt sprey test. Rate should include supply and installation of door and hardware set.

(ii) 
TESTING OF FRD SHUTTERS

a) Destructive Testing for fire resistance of the door shutters along with door frames shall be done in a accredited laboratory approved by Engineer-in-Charge. The shutters shall be able to resist thermal stresses and should not fail on account of shrinkage, cracking or distortion or any other reason, during testing for the duration for which it is fire rated.  The cost of samples of door shutters along with the frames, packaging, sealing,  transportation of samples to the approved laboratory and testing charges etc., shall be borne by the Contractor. At least one finished sample (door shutters fixed to the door frames with hinges) of door shutters (double leaf) for Two-hour fire rating and one sample of door shutters (single leaf) for Two-hour fire rating shall be tested. The shutters along with the door frames shall, therefore, be procured from one of the approved manufacturer and in one lot only. The glazing / vision panel opening of required size and shape shall be made in the door shutters as per the architectural drawings and fire rated glass panel as per the drawing and item description shall be fixed in the opening including the beadings as specified. 

The samples shall be randomly chosen by the Engineer-in-Charge, from the lot (of shutters along with frames) procured and brought to the site of work for fixing. Therefore, the Contractor shall procure additional numbers of complete door assembly (shutters and frames), fire rated glass, stainless steel hinges, G.I angle beadings, wooden beadings etc. taking into account the samples required for the destructive testing. No claim for hindrance shall be entertained from the Contractor on this account. If the first selected shutters fail to pass any of the test requirements, two further samples shall be selected for the testing. Should the test samples from both these additional samples pass, the material represented by the test samples shall be deemed to comply with the requirement of the test. Should the test samples from either of these additional samples fail, the entire lot shall be rejected and replaced by the Contractor at his own cost. Nothing extra shall be payable on this account and no delay shall be accepted on this account. 

10.4 VENEERS AND LAMINATES

i) Each type of laminate and veneer shall be obtained from only one of the approved manufacturers as specified.  Adequate spare quantity shall be ordered to cover for any damaged sheet and for replacement by the Contractor till the completion of the work.
ii) The laminates shall be made out of superior quality paper impregnated with melamine and phenolic resin and shall have scratch/ wearing resistant melamine plastic surface. The laminates shall be resistant to boiling water, stain and chemicals.
iii) The veneers shall be natural wood decorative veneers made out of hard and durable quality wood. The grains and colour of the veneers shall be well matched and there shall not be any visible variations. The thickness of the veneers shall not be less than 0.4 mm.   The melamine polishing over the veneer shall be paid separately. The veneer shall confirm to IS 1328.
iv) The Contractor shall ensure that the edges of the laminates do not come out or chip / peel off during cutting and fixing of the laminates. Defective work on this account shall not be accepted and shall be redone by the contractor at his own cost.
v) The wooden lipping, laminates, veneers, beadings etc. shall be fixed to the plywood board using high strength cross linked PVAc based adhesives, “Korlok 472 “ of National or “ Fevicol SWR “ of Pidilite Industries Ltd. 
vi) Veneering with natural wood veneers:-The veneers shall be natural wood decorative veneers of approved finish made out of hard and durable quality wood. The grains and colour of the veneers shall be well matched and there shall not be any visible variations. The actual thickness of the veneer shall not be less than 0.5 mm and the composite thickness with ply backing shall not be less than 3.5 mm. The veneers shall conform to IS 1328-1996. The veneers shall be fixed to plywood board / panels by hot or cold pressing in approved pattern with necessary adhesive & nails etc. complete as per architectural drawings. Wherever required necessary recesses or openings shall be made for conduiting/ switch boards etc. as per direction of Engineer-in-charge. Nothing extra shall be paid for making such openings nor shall any deduction be made for such openings.
11.0 STRUCTURAL STEEL WORK
11.1 Scope of Work
The work covered by this specification consists of supplying, fabricating and erecting structural steel complete in strict accordance with this specification and the applicable drawings.
11.2 Shop Drawings
The shop drawings of structural steel work based on construction drawings shall be prepared by the contractor and submitted to the Engineer in charge/PMC. Necessary information for fabrication, erection, painting of structure etc. must be furnished in advance
11.3 Painting
Painting shall be strictly according to I.S. 1477 (Part l - Pretreatment) and I.S. 1477 (Part II - Painting).
Painting should be carried out on dry surfaces free from dust, scale etc. 
One coat of shop paint (Zinc Chromate) shall be applied on steel except where it is to be encased in concrete or where surfaces are to be field welded.
12.0 STAINLESS STEEL WORKS

12.1 Stainless Steel Frame Work and Hand Rail

Providing, fabricating and fixing in position stainless steel frame/hand rails stainless steel pipes, plates, flats, etc., as shown on drawing, description and as directed by the Engineer-in-Charge. The work shall also include cutting, welding, grinding, bending to required shape and profile, hoisting, buffing and polishing, cutting chase, embedding in masonry / concrete, rigidly fixed etc. all complete at all floors and levels. All railings shall be measured in running meter for a particular type.

12.2 Testing of Material

The stainless steel sections shall be tested in an independent laboratory as approved by the Engineer-in-Charge. One sample of each type of stainless section shall be tested for SS grade. This sample shall be selected randomly from site or factory / workshop. If the sample fails the tests, the material shall be rejected and removed from site by the contractor and replace with satisfactory material at his on cost. One sample for each lot shall be tested. The cost of testing and sample shall be born by the contractor.      
12.3 Stainless steel jali for door and window shall be made from SS grade 304. 
13.0 SPECIFICATIONS FOR FLOORING, WALL LINING / VENEER WORK

The work shall be carried out by approved workmen specialized in the trade.

13.1 Marble / Granite Work

This section shall cover marble, granite and marble/granite veneering to walls, flooring and counter top work as detailed below.
13.2 Material

Marble/Granite shall be hard, sound, dense and homogeneous in texture in accordance to the sample & of the required size and thickness approved by the Engineer. It shall be reasonably uniform in colour, texture, pattern & shape and free from stains, cracks, decay and weathering and of specified quality, size and thickness. The slabs shall be pre-polished or matt flamed finished as specified in the factory before delivery. Before placing order samples of the flooring shall be installed at the site and got approved. The granite slabs in external and internal wall veneer work shall be mirror polished in the factory with Silicon Carbide abrasives starting from no. "00" upto no. 5 and then using buff/lead strip rolls with tin oxide for final mirror polish.  For flooring and counter top the final tin oxide polish shall not be used.
13.3 Specialist Sub-Contractor

The supply & installation of the granite work shall be carried out by the approved renowned specialist agency experienced in the trade.  The Specialist agency will be approved by the Engineer after executing necessary samples of relevant veneering, cladding and flooring works.  The work will commence only after approval of relevant shop drawings for Marble / Granite. 
13.4 Marble/Granite Work (Wet Fixing)

i) Preparation
Every stone shall be cut to the required size and shape, so as to be free from any waviness and to give truly vertical and horizontal joints.  In exposed masonry, the faces that are to remain exposed in the final position and the adjoining faces to a depth of 6 mm shall be fine chisel dressed in both directions or polished as required to a depth of 6 mm so that when checked with a 60 cm straight edge no point varies from it by more than 1 mm. for veneering work. No dressing or polishing shall be done at the back of the stone, so as to ensure better grip with the backing. The dressed slabs shall be of the thickness, as specified with permissible tolerance of (±) 2 mm.
ii) Fixing with Mortar
Mortar for fixing shall be as specified in the description of the particular item and as per the specification of mortar mentioned in CPWD Vol. – II (specification).
iii) Laying with Mortar
The stone shall be wetted before laying. Before installing the stone slabs the backing shall be plastered, cured and all surfaces imperfections removed.  Pre-polished stone of the required size shall then be installed in position.  The adjoining slabs shall be secured to each other and to the backing by means of stainless steel cramps, pins & dowels and araldite.  The material for cramps shall have high resistance to corrosion under condition of dampness and against the chemical action of mortar or concrete in which cramps are usually embedded.
All the joints shall be full of mortar.  Special care shall be taken to see that grounding for veneer works are full of mortar.  If any hollow groundings are detected by tapping the face stones, these shall be taken out and re-laid.  The thickness of the face joints shall be uniform, straight and as fine as possible and pointed with mortar as specified.


The veneering shall be carried in truly plumb. All courses shall be laid truly horizontal and all vertical joints truly vertical.

iv) Protection

The work shall also be suitably protected from damage, mortar dropping and all other extraneous materials and rain during construction.  
13.5 Marble/Granite Flooring and Counter Top

i) Dressing of Slabs

Every stone shall be prepolished and accurately machine cut to the required size and shape so that a straight edge laid along the side of the stone is fully in contact with it.  For patterned flooring actual dimensions shall be taken at the site and shop drawings in suitable scale prepared to identify correctly the sizes and shapes of all stones.  Each stone shall be marked with a suitable identification number. All angles and edges of the granite slabs shall be true, square or angular as required and free from chippings and the surface shall be true and plane.

The thickness of the slabs shall be as shown in the drawing with allowable tolerance of ± 2 mm. In respect of length and breadth of slabs a tolerance of ± 5 mm will be allowed.
ii) Laying

Sub-grade concrete or the R.C.C. slab on which the slabs are to be laid shall be cleaned, wetted and mopped. For patterned work the stone shall first be laid in position loose to ensure achievement of the required pattern and any adjustments required shall be made and all stone shall be wetted and washed just before placing and the bedding for the slabs shall be with mortar as described in the item.
The average thickness of the bedding mortar under the slab shall be to suite the overall thickness of flooring specified and the thickness at any place under the slab shall not be less than 12 mm.
Mortar of the specified mix shall be spread under the area of each slab, roughly to the average thickness specified in the item. The prepolished slabs shall first be laid on top of the mortar in accordance with the approved drawing and pressed tapped with wooden mallet and brought to proper level in continuity with the adjoining slabs. It shall be lifted and laid aside. The top surface of the mortar shall then be corrected by adding fresh mortar at hollows. The mortar shall be allowed to stiffen slightly & uniformly and white cement slurry of honey like consistency shall be spread over the same at the rate of 4.4 kg of cement per sqm.  The edges of the slab already paved shall be buttered with grey or white cement with or without admixture of pigment to match the shade of the slabs as given in the description of the item. The slab to be paved shall then be lowered gently back in position and tapped with wooden mallet till it is properly bedded in level and line with as fine a joint as possible. Subsequent slabs shall be laid in the same manner. After each slab has been laid, surplus cement on the surface of the slabs shall be cleaned off. The flooring shall be cured for a minimum period of seven days. 
The surface of the flooring as laid shall be true to falls and, slopes as required. The slabs shall be matched as shown in drawing or as instructed by the Engineer. Slabs which are fixed in the floor adjoining the wall shall enter not less than 12mm under the plaster /skirting or dado. The junction between wall plaster and floor shall be finished neatly and without waviness. Wherever required the flooring shall be laid in patterns and/or with brass divider strips as required.
iii) Curing and Finishing

The day after the slabs are laid all joints shall be cleaned of the cement grout with a wire brush or trowel to a depth of 5mm and all dust and loose mortar removed and cleaned. Joints shall then be grouted with white cement mixed with or without pigment to match the shade of the topping of the wearing layer of the slabs. The Plaster of Paris slurry shall be applied to the entire surface of the slabs in a thin coat to protect the surface from abrasive damage.
Before handing over the area, the protective cover shall be removed carefully and the surfaces cleaned and carefully rubbed with a "namdah" block to leave a clean & shining floor without any defects to the satisfaction of the Engineer. If any slab is disturbed or damaged, it shall be refitted or replaced and properly jointed. The finished floor shall not sound hollow when tapped with a wooden mallet.
14.0 SPECIFICATION FOR FALSE CEILING AND THERMAL INSULATION

14.1 Tile False Ceiling

The work shall be carried out through specialist agencies recommended by the manufacturers.  

i) The False Ceiling Tiles shall be procured from an approved manufacturer as per   the  list of Approved makes.

ii) The tiles and the suspension system shall be as specified in the item nomenclature. The Contractor shall prepare the shop drawings for the False ceiling based on actual measurements at site and based on the architectural drawings, clearly indicating the typical panel as well as edge panel on all sides with details to adjust the minor variations in orthogonality. Also, junction details with different types of false ceiling materials shall be prepared and submitted for the approval of the PMC/Engineer-in-Charge before execution. 

iii) The installation shall be got done through a reputed Interior Contractor who shall be engaged by the Contractor. The details of earlier works executed by the Interior Contractor shall be submitted to the Engineer - in-Charge in advance. If required, those works shall be inspected to assess the quality of workmanship. The false ceiling shall be perfectly level after installation.

iv) The Contractor shall prepare the mock-up at site for approval of material and quality of workmanship by the Engineer-in-Charge. Only after the approval of mock-up, the Contractor shall start the mass work.

v) The tiles shall have precisely machined edges including edge treatment required for the installation depending on the type of suspension system grid as approved by the Engineer-in-Charge and as per the Architectural Drawings. The opening of the required size for light fittings, fire detection devices, sprinklers, AC diffusers, etc. shall be suitably made in the tiles frames and suspension system introducing additional frames wherever required by cutting in an approved and workmanlike manner. For the purpose of measurement, no deduction shall be made in the area of false ceiling on this account. Also, nothing extra shall be payable on this account. The end tiles shall be cut to the required size in a workmanlike manner as per the site requirement. Nothing extra shall be payable on account of any wastage in the material and /or account of providing grid at closer spacing than the general grid.

vi) These tiles shall be fixed on to coordinate suspension ceiling system with supporting grids system that fully integrates with the ceiling tiles. It shall be ensured that the suspension system shall bed suitable to take all the incidental and dead loads efficiently and shall not sag. The permissible sag shall be as per the British Standards BS 8290 – 1991. The Contractor shall provide a guarantee for 10 years against sag on account of defective material and/or workmanship.

vii) The Contractor shall ensure that the grid system is designed and installed to carry all incidental loads and no other unauthorized load shall be transferred to this system. The luminaries, air grills/diffusers, signages, etc. shall be as far as possible independently supported to avoid any over loading of the ceiling system which may result in excessive deflection or twisting of grids. Any strengthening of grid system by providing additional hangers, fasteners, runners, cross tess, etc. or providing additional bracing may be carried out as required for any specific locations or for specific purpose for which nothing extra shall be payable. Perimeter trims/edge profiles of required size and shape, powder coated to required colour and shade, shall be installed at the suspension grid to completely enclose the ceiling and shall be properly secured to the walls at not more than 450mm centre to centre using stainless steels screws and PVC sleeves. It shall be neatly jointed at all external and internal angles and overlap sections in a workman like manner with mitred joints.

viii) The ceiling should be set out such that the perimeter boards or tiles are in excess of half a module so that the edge panels on opposite sides are of equal sizes as far as possible. The tiles shall be cut to required size and shape with rebates as specified using hand tools or mechanically operated tools in a workman like manner but with all precautions as per the manufacturer’s specifications regarding generation of dust and ventilation.

ix) The entire installation shall have minimum half an hour fire rating and integrity as specified as per BS 476.

x) The Contractor shall ensure that the material is procured and delivered at installation site without any damage. Adequate care shall be taken before installing as well as afterwards till handing over the building for occupation. It shall be protected from rains, excessive humidity, chemical fumes, vibrations, dust, etc. The Contractor shall ensure careful handling and storage and prevent any edge damage or breakage. Any tile with edge damaged or crack etc., shall not be allowed to be used in the work and shall be replaced by the Contractor at his own cost. Similarly, adequate care shall be taken by the Contractor while placing or removing and handling the tiles so as not to cause any damage. Also, the Contractor shall direct his interior contractors to take adequate precautions to prevent the tiles from any dirt, fingerprints, any other marks/splashes, etc. The ceiling shall not be wet cleaned. Abrasive cleaners shall not be used to clean the marks.
14.2 Calcium Silicate Tile False Ceiling

i) The false ceiling tiles shall be made of hydrated calcium silicate and shall be resistant to water, temperature, etc., as per the manufacturer’s specification.

ii) The tiles shall be of size 595 x 595 mm. The ceiling should be set out such that the perimeter boards or tiles are in excess of half a module so that the edge panels on both the sides are of equal sizes as far as possible as per the architectural drawings and as per the site requirements.

The tiles shall have the following characteristics :

a) Humidity Resistance

:
100% RH

b) Fire Performance

:
As per BS:476

c) Noise Resistance Coefficient
:
0.50, CAC of 32 db

d) Light Reflectance

:
> 85%

e) Thermal Conductivity
:
< 0.17 w/mo kc

f) Thickness of Tile

:
15mm, densified edge

The Contractor shall obtain and submit to the Department the manufacturer’s certificate for compliance of the false ceiling tiles and the suspension system as per the manufacturer’s specifications and also copy of the manufacturer’s test report for the record.      


iii) The suspension system for the calcium silicate board tiles shall be “Slotted” grid system of Armstrong or equivalent brand as approved, powder/coil coated on exposed face in white colour with black or white reveal. The suspension system shall consist of hangers, main runners, cross tees, perimeter trims, wall connectors, etc. The hangers shall be securely fixed to the structural soffits/slab/beams at spacing not more than 600mm centre to centre by using electroplated galvanized M.S. anchor fasteners of 8mm (minimum) diameter of approved make and of adequate capacity to carry the design loads. The main runners shall be fixed at spacing not more than 600mm centre to centre. The last hanger at the end of each main runner shall not be placed more than 450mm from the adjacent walls. Additional hangers shall be placed at a distance not more than 150 mm from the joint in the main runner on either side. Intermediate cross T of 1200 mm long shall be provided @ 600mm c/c.  The cross tees 600mm long shall be centrally interlocked between two intermediate runners to form 600 x  600mm modules. Additional runners and hangers shall be provided where change of direction is required as per the site conditions. All the hangers, runners, tees, cleats, brackets, etc., required for fixing the false ceiling suspension system shall be of anti-corrosive hot dipped galvanized M. S. sections with zinc coating not less than 170gms per sqm. and shall be as per BS 2989. The galvanized MS runners, cross tees, perimeter trims / edge profiles, etc., shall be powder/coil coated (the coating as per manufacturer’s specifications) matt finished of required colour and shade. The cross tees shall be connected to the main runner by stab and hook type (clip in) installation. The runners and cross tees shall have mechanical stitching and enhanced torsional resistance and shall have mitred inter-section. Further, the grid system with main runners and the cross tees shall have 24mm wide flanges with a 3mm central recess with reveal profile. The hangers shall be mechanically pre-straightened and shall not be less than 4mm diameter and of lengths as required for keeping minimum plenum depth as per the architectural drawings. It shall be suitably cut/tied off. The stainless steel level adjuster clips (spring steel, butter fly clips having suitable number and diameter and of machine punched holes and bent to required profile) shall be provided on the hangers to achieve the level of the ceiling. The suspension hangers shall be vertical or near to vertical as far as possible. The hangers shall be suitably designed and shall have capacity to take incidental loads of fixtures, suspended signages, etc., within the tolerance limit of deflection as specified in BS 8290. Increased load, if any, may be accommodated by providing additional hangers.

iv) The main runners shall be 24mm x 38mm and the cross tees shall be 24mm x 30mm roll formed from GI sheets (0.33mm thick), powder/coil coated with 3mm wide revel profile/wall moulding and should only rest on the edge profile/wall moulding. The edge moulding shall be 19 x 7 x 7 x 14 mm roll formed from 0.35mm thick GI sheet powder/coil coated on the exposed face to the matching colour and the shade.

14.3
Acoustic False Ceiling

Micro perforated GFR (glass fiber reinforced) gypsum panels Pixel shall be 3x3mm square perforations @ 8.33mm pitch - 10.2 % open area, of size 1200x2400x12.5mm thick tapered edge along the length having density 800 Kgs / m3, weight 10Kgs/m2 which is fixed by using concealed ceiling system.

The concealed ceiling system shall include GI Wall channel(WC22) having thickness 0.45mm, length 3600mm, unequal flanges of 15 & 20mm and web of 22mm should be fixed along the perimeters of the wall with nylon sleeves and suitable fasteners at every 300mm centers. Then suspend Main channels(MC45) having thickness 0.9mm, length 3600mm, equal flanges of 15mm and web 45mm from the soffit at every 1200mm centers with GI Cross channel(CC22) having thickness 0.45mm, length 3600mm, knurled web 35mm, depth of 22mm and equal flanges 9.5mm is fastened to the Main channel in the direction perpendicular to the Main Channel at every 600mm centers. The tapered edge of the gypsum board to be finished with Acoustical jointing compound (AJC).

The system is backlined with the acoustical infill Anutone Synth PF or equivalent, 10x25mm thick.
14.3 Gypsum Board False Ceiling

i) The gypsum board false ceiling shall be done in different levels in linear and curvilinear pattern in plan and elevation and in combination with other types of false ceiling like mineral fibre board, wooden rafter, etc., as per the architectural drawings.
ii) The gypsum board shall be of India Gypsum Ltd. or approved manufacturer as per the approved list of Makes. Unless otherwise specified all boards shall be 12.5mm thick, 1.5kg/m2 weight, square placing ceiling board.
iii) Aluminum Tile False Ceiling System  600 mm x 600 mm Lay-in-Suspension
Supply and installation of Aluminium coil coated false ceiling system, comprising tile size  600 mm x 600 mm manufactured out of 0.70 mm thick aluminium sheet, coil coated on the exposed side and a non woven acoustic material pasted on mill finish on the back coil. In manufacturers standard color shades, with beveled edges and flanges produced in advanced equipment, which includes several leveling stages in the manufacturing process. Exposed side of the tile shall have 20 microns coil coated polyester finish and 5-micron back coat of alkyd primer.

All the tiles to be installed on a standard 600 mm x 600 mm module 24mm table concealed metal grid and are precision made to within plus or minus 0.25 mm. uspension system would be standard 24mm table concealed metal grid features main runners and cross tees rolled formed from galvanized steel to BS-2989Z-18 zinc coating. Grid system to be designed to satisfy ASTM C-653 loading and deflection criteria.

The main & cross runners to be provided with bavonet coupling for quick installation and shall have a height of 38mm. The grid is suspended from the roof with GI wire rods or quick adjustment suspension hangers at max 1200 mm along the main runners. The tiles would be designed for lay-in-mounting from below into the standard grid. The main runners shall normally be fixed at 1200mm and shall be in filled with 1200mm / 600 mm cross tees. Hangers to be fixed to roof by expansion fasteners. Wall angle to be 25mm x 25mm x 0.60 mm thick coil coated steel.
15.0 METAL ROOFING

15.1 DOUBLE  SKIN METAL ROOFING OVER STEEL STRUCTURE

a. Material 

	Top Sheet Profile
	Trapezoidal profiled sheet / Tile shape sheet as per description of item.

	Bottom Sheet Profile
	Plain sheet with slight ribs or perforated sheet as per the description of the item.

	Panel Thickness
	80mm

	Facing Material
	300 MPa Galvalume Steel on external sheet and 550 MPa for the inner sheet with 150 GSM Alu-Zn Coating  


	Facing Material Thickness
	0.55 mm TCT

	Facing Material Coating 
	DFT 20 microns colour coated  SMP coating over 5 micron primer

	Insulation
	75mm thick noncombustible grade Rock Wool having density 64 kg/m3.

	Sub grit
	‘Z’ shape  of 50mm x x75mm x 50mm X 1.6mm GI. 


b. Application Specification 
FIXING

· Metal Roof Panel shall be fixed on to the Purlin / Girt with hot dipped galvanized imported self-drilling fasteners with EPDM washers and with necessary overlap as per manufacturer’s printed instructions. 
· Panel shall be supplied in upto 1M effective width and in single length upto 12M without any joints depending on site requirements.   
Outer Sheet :  Tile profiled high tensile (Min.300 MPa yield stress) colour coated, zinc aluminium alloy coated steel sheet having crest height of 28-30mm at a pitch distance of 195-200mm between the 2 crests with steps at 200-300mm having height of 12-15mm.  The sheet thickness shall be 0.55mm TCT (total coated thickness) comprising of base metal thickness of 0.5mm over which zinc aluminium alloy coating mass of 150 gms./m2 on both sides (as per AS : 1397) with 20 microns Super Polyester / SMP paint over the 5 micron primer coat on the exposed side and 5 micron primer coat with 5 micron back coat on inner side of the sheet. 
Inner Sheet :  Trapezoidal profiled 0.55mm thick high tensile (550 MPa yield stress) colour coated, zinc aluminium alloy coated steel sheet having crest height of 28-30mm at a pitch distance of 195-200mm with 2 stiffening ribs between the 2 crests to give additional strength to the sheet.  The sheet thickness shall be 0.55mm TCT (total coated thickness) comprising of base metal thickness of 0.5mm over which zinc – aluminium alloy coating mass of 150 gms./m2 inclusive of both sides finished with 20 microns Super Polyester / SMP paint over 5 microns primer coat on the exposed side and 5 microns back coat over the 5 microns primer coat on the inner side of the sheet.  
Coating Mass : The sheet is pre-painted having zinc aluminium alloy coating total mass of 150 gms/m2 i.e. AZ 150 on both sides as per coil manufacturers test certificate and AS 1397-1993.

Specification for Colour Coating 
	a)
	Paint Coating 
	:
	Super Polyester XRW / SMP Paint

	b)
	Thickness of Paint 

i)  Top coat

ii)  Bottom coat
	:
	20 microns

  5 microns

	c)
	Hardness (Pencil) as per AS : 2728
	:
	HB or Harder

	d)
	Adhesion (T-Bend) as per AS : 2728
	:
	Minimum 5T (no cracking)


	e)
	Flexibility (T-Bend) as per AS : 2935
	:
	Minimum 7T (no cracking)

	f)
	Resistance to corrosion (Salt Spray Test as per ASTM B-117)
	:
	1000 hrs. at 35 deg.C +  deg.C (passed)

	g)
	Scratch resistance as per AS : 1580.403.1
	:
	For 1500 gms. minimum ( no scratch)

	h)
	Resistance to heat at 100 deg.C for 24 hrs. 
	:
	No change in colour (passed)


Specification for Self Drilling Fasteners

Self drilling fasteners would comply as per following specifications :-
	i)
	Resistance to Corrosion 
	:
	Neutral Salt Spray Test for 1000 hrs. 



	ii)
	Humidity exposure test 
	:
	1000 hrs. 


Rockwool Insulation 

Rockwool Slabs (Water Repellant Grade) of density 64 kg/m3 and thickness 75mm conforming to IS : 8183 having thermal conductivity value (K-value) 0.030 W/mK at 10 deg.C.  Rockloyd Rockwool Slabs type tested shall conform to non-combustibility as per BS : 476 Part-4 from a reputed lab like CBRI, Roorkee.  Rockwool slab shall have been tested for Noise Reduction Coefficient (NRC) from a Govt. lab and shall have NRC value not less than 1.

15.2 SINGLE  SKIN METAL ROOFING OVER RCC/ STEEL STRUCTURE

Material : Permanently colour coated tile profiled sheet  having depth of 28-30mm at min. 195-200mm pitch distance with steps at 200-300mm having height of 12-15 mm.  Profiled sheets shall be min. 0.55mm TCT, high tensile zinc aluminium alloy coated steel (300 mpa) having a  coating mass of 150 gsm zinc-aluminium alloy coating total of both sides as per AS 1397 : 1993 and finished with 20 microns colour coating of Super Polyester / SMP quality paint coat on exposed surface over a primer coat of 5 microns of approved colour and a alkyd back coat of 5 microns on the reverse side over a 5 microns primer coat. The rate shall include providing necessary ridge, gutter, flashing etc. as shown and required.

Coating Mass

The sheet is pre-painted having zinc aluminium alloy coating total mass of 150 gsm/m2 i.e. AZ 150 on both sides as per coil manufacturers test certificate and AS 1397-1993.
Specification for Colour Coating 

	a)
	Paint Coating 
	:
	Super Polyester XRW / SMP Paint

	b)
	Thickness of Paint 

i)  Top coat

ii)  Bottom coat
	:
	20 microns

  5 microns

	c)
	Hardness (Pencil) as per AS : 2728
	:
	HB or Harder

	d)
	Adhesion (T-Bend) as per AS : 2728
	:
	Minimum 5T (no cracking)

	e)
	Flexibility (T-Bend) as per AS : 2935
	:
	Minimum 7T (no cracking)

	f)
	Resistance to corrosion (Salt Spray Test as per ASTM B-117)
	:
	1000 hrs. at 35 deg.C +  deg.C (passed)

	g)
	Scratch resistance as per AS : 1580.403.1
	:
	For 1500 gms. minimum ( no scratch)

	h)
	Resistance to heat at 100 deg.C for 24 hrs. 
	:
	No change in colour (passed)


Specification for Self Drilling Fasteners

Self drilling fasteners would comply as per following specifications :-

	i)
	Resistance to Corrosion 
	:
	Neutral Salt Spray Test for 1000 hrs. 

	ii)
	Humidity exposure test 
	:
	1000 hrs. 


LAYING  SPECIFICATIONS 

1.      Providing & fixing “Z” section of 50x50x50x1.5 mm over the sloping RCC roof, horizontally at a distance of 1500 mm center to center with one each at the top & bottom edge.

2.      Providing & fixing permanently colour coated sheet in tile profile over the “Z” section with self drilling fasteners having EPDM washers as per manufacturers specificationS.

3.   Providing & fixing capping at the top edge of the sheet made from the same  overlapping. 

16.0 ALUMINIUM WORKS FOR DOOR, WINDOW & PARTITION

The work shall be carried out through specialist agencies. 

16.1 The material for the work shall be procured from approved manufacturer only after getting approval from Engineer-in-Charge. Contractor shall submit samples of unanodised as well as anodized sections, neoprene gasket, glass, ss screws, anchor fastener, screw, sealant, etc. to the Engineer-in-Charge for his approval.
16.2 The contractor shall prepare and submit shop drawings giving details of various components. Manufacturer’s test certificate also shall be submitted if asked for. No material shall be procured before getting approved of samples and shop drawings from the Engineer-in-Charge.
16.3 The contactor shall prepare finished samples of aluminium window along with glazing, finishing and fittings for approval of Engineer-in-Charge for workmanship.
16.4 The contractor shall get the necessary test carried out in an approved laboratory. One test for each lot or for each 1000 kg for one type of section whichever is more shall be carried out. Unsatisfactory material shall be removed from site. The aluminium extruded section with chemical composition and technical properties as per IS: 733 and IS: 1285.  
16.5 For sectional weight, tolerance limit shall be as per manufacturer’s specification. However, payment for extruded sections shall be based on unit weight as per manufacturer’s catalogue. The length of each member shall be taken correct to half a centimeter. For glazing, the actual area of the glazing pane excluding the portion in the beading shall be measured in Sqm. upto two decimal places for payment.
16.6 All joints shall be accurately fabricated and shall hair line in appearance. All doors, windows, ventilators, partitions and glazing, etc., shall be water and air tight by providing neoprene gaskets and weather silicon sealants. Where in closed position, there should not be any flow of air through joints, beadings, rebates, etc. The jointing accessories shall not cause any bi-metalic reaction by providing separator, wherever required. Nothing extra shall be payable for the above.

16.7 Aluminium sections shall be as per IS code or anodized as per IS : 7088 as mentioned in the description of items or drawing. The thickness of anodizing shall be as specified. The exposed surface of the aluminium section shall be protected against surface damage by providing protecting tape. After fixing and assuring of proper functioning of window, door, false ceiling, etc., such tape shall be removed / cleaned out. Nothing extra shall be payable in this account.
16.8 All glass panes shall be retained with frame by using exterior grade neoprene gaskets. Glass edges shall be clean and ground. All rebates shall be square. Thickness and type of glass shall as mentioned in the drawing and item description. Quality of glass shall be as specified by CPWD. 
17.0 WATER PROOFING WORK

17.1 General

The water proofing treatment shall be got executed through one of the approved agencies as per the list.

The contractor shall take prior approval of the Engineer-in-Charge/PMC before engaging specialist agency for water proofing work immediately after issue of letter of acceptance and submit following information to that effect.

i) Name of the specialist agency / firm.
ii) The trade name of the product to be used.
iii) List of work where the same treatment has been used.
iv) Quantity of chloride and sulphides b regulated by the Contractor and proper account shall be used.
17.2 Waterproofing of Toilets and Kitchen

The surface on which the waterproofing is to be done shall be cleaned       including the vertical faces of the sunken floor portion upto 300mm above  finished floor and expose the concrete surface. The surface shall be made free from all loose particles, dust, laitance, necessary groove cutting, where the treatment terminates in wall around, prior to application of slurry coat. 

The prepared surface then shall be applied with one coat of Acrylic polymer modified cementitious slurry and continued upto the groove in all, followed by acrylic polymer modified cementitious brush topping when the former coat has dried.
The treated surface then shall be protected by providing a layer of 20mm thick cement sand plaster in proportion (1:4) after curing of the surface. 
17.3 Waterproofing of Basement Raft and Wall

i) Raft

The Sub-base concrete (lean concrete) to be rendered smooth with Cement: Sand Mortar (1 : 3) while it is still green.
Application of two coats of Acrylic polymer Modified Cementitious Slurry coating over the properly rendered surface.
Providing 12mm plaster in the ratio 1 : 4 ( Cement : Sand) over the Acrylic polymer Modified Cementitious applied surface, to protect the Acrylic polymer applied surface against probable mechanical damage due to dragging of reinforcement while placing them.
Placing and fixing 12mm N.B.M.S. threaded Nozzles of 75mm length with dummy rod for maintaining the hole upto required depth in an approximate grid pattern at a spacing not exceeding 1.5 M c/c on the entire raft prior to or during concreting. Similar threaded Nozzles along with dummy rod shall also be fixed at a regular interval not exceeding 1.5 M apart along the construction joints. Similar Nozzles shall also be post fixed at critical points, if required by drilling or making holes with suitable tools.
ii) Slab

Injection of NON- SHRINK POLYMERIC WATERPROOF GROUTING COMPOUND’ admixed with Cement Slurry through the Nozzles under pressure by pump. The grout shall flow through all pores and voids thereby sealing them.
Sealing off the Nozzles after the injection operation is over with QUICK SETTING ADMIXTURE’ admixed with cement wherever required.

After sealing the nozzles, the concrete surface to be cleaned from all debris, loose material, dust etc.

iii) Retaining Wall

Placing and fixing 12mm N.B.M.S. threaded Nozzles of 75 mm length in an approximate grid pattern in a spacing not exceeding 1.5 M c/c on the entire Retaining Wall after concreting by drilling or making holes with suitable tools upto required depth of the Wall. Similar threaded Nozzles shall also be provided at a regular interval not exceeding 1.5 M apart along the construction joints. Similar Nozzles shall also be post fixed at critical joints, if required by drilling or making holes with suitable tools.
Application of two coats of Acrylic Modified Cementitious Slurry Coating over the properly rendered external face of the Retaining Wall.
Providing 12mm thick plaster in the ratio 1:4 (Cement: Sand) on the external face of the retaining wall if backfilling is not done with Sand or Earth.

Injection of NON-SHRINK POLYMERIC WATERPROOF GROUTING COMPOUND’ admixed with Cement Slurry through the Nozzles already fixed under pressure by pump. The grout shall flow through all pores & voids thereby sealing them. 
Sealing off the Nozzles after the grouting operation is over with QUICK SETTING ADMIXTURE’ admixed with cement wherever required.
iv) Durability and Performance

The contractor shall furnish proof of durability of the system carried out based on long term performance as basement raft slabs and walls, will be completed in two stages. The adequacy of the system to meet the above requirement shall be established by the above said agency.  

v) Precautions

All water proofing shall be adequately protected during the progress of work and shall be kept dry until it is covered up.
vi) Guarantee

The Contractor shall provide performance guarantee of the water-proofing system on non-judicial stamp paper of appropriate value in approved format to the Dept. through the Contractor for a period of ten years after completion of the relevant treatment.
In the event of unsatisfactory performance of waterproofing treatment work, the contractor shall undertake to the Dept., to carry out necessary remedial / rectification work to render the structure free from leakage/seepage of waterproofing including all associated works that may be necessary in the opinion of the Dept. at no extra cost.
The contractor shall also give a bank guarantee for an amount equal to 10% of the gross amount of water proofing item valid for a period of 10 years from the date of final completion. 50% of this bank guarantee shall be released on satisfactory performance of waterproofing job for a period of 5 years and remaining amount of the bank guarantee shall be released on satisfactory performance for 10 years.

ROAD WORKS

General
All the road works shall be carried-out as per the provisions contained in relevant sections/clauses of MORT&H Specifications for Road and Bridge Works (fifth revision) published by IRC (the Specifications).

Earth Work, Erosion Control & Drainage Works

Earthwork for roads shall be carried-out as per the provisions of section 300 of the Specifications. Minimum CBR of soil for subgrade and shoulders obtained from external borrow areas shall be not less than 7 at 97% of modified maximum dry density (MMDD).

Sub-bases, Bases (Non-bituminous) & Shoulders

Works for sub-bases, bases and shoulders for pavements shall be carried-out as per the provisions of section 400 of the Specifications.

Sub-base shall be granular sub-base as per clause 401 of the Specifications. The material shall be close graded (Grading- l) as   per Table:  400-1   mixed   in   a   mechanical   mix   plant at OMC.

Base course shall be Wet Mix Macadam (WMM) as per clause 406 of the Specifications.

Base and Surfaces Courses (Bituminous)

Bituminous base/ binder course shall be Dense Bituminous Macadam (DBM) as per clause 505 of the Specifications.

Bituminous surface course shall be Bituminous Concrete (BC) as per clause 507 of the Specifications.

The primer shall be cationic bitumen emulsion SS1 grade conforming to IS: 8887. The binder for tack coat shall be cationic bitumen emulsion (RS1) complying with IS: 8887.

Traffic Signs, Markings & Other Road Appurtenances

Road markings shall be hot applied thermoplastic compound as per clause 803.4 of the Specifications.

Miscellaneous Works

Shoulders, Islands & Medians shall be as per clause 408 of the Specifications. Cement concrete kerbs shall be as per clause 409 of the Specifications. Foot paths and separators shall be as per clause 410 of the Specifications.
PLUMBING WORKS
1.0

General
1.1

Scope of work


The scope of work comprises supply, installation, testing and commissioning of internal and external water supply, sewerage, drainage,  solar water heating system, sanitary fixtures and C.P. fittings for proposed IISER - TVM Campus at Vithura, Thiruvananthapuram.  The scope of work includes supply of all materials as per specifications and drawings, laying, fitting, fixing, installation and commissioning the same.

1.1.1 

All the water supply, drainage and sanitary works shall be carried out strictly as per latest printed central PWD Specifications on sanitary installation, water supply, drainage and miscellaneous works.  The works related with other systems as mentioned in the scope of work shall be carried out as per relevant sections of these Specifications. 

1.1.2

All the water supply and sanitary works shall be carried out by the licensed plumbers approved by the Local Authorities and skilled workmen, experienced in the trade.

1.1.3

All works shall be completely concealed either within shafts or chases or in fills and dropped ceilings unless specifically shown in drawings or required otherwise.

1.1.4

All works shall be adequately protected, to the satisfaction of the Engineer, so that the whole work is free from damage throughout the period of construction upto the time of handing over.

1.1.5

No work shall be covered without approval of the Engineer. 

1.1.6

The Contractor shall be responsible for coordinating the work with works of other trades sufficiently ahead of time to avoid unnecessary hold‑ups. Hangers, sleeves, recesses, etc. shall be left in time as the work proceeds whether or not these are shown in drawings.
1.1.7

All clamps, screws, brackets, hangers and all miscellaneous steel work needed in the work shall be fully galvanised.

1.1.8

Only specified brand of material will be used subject to the approval of the sample.

1.1.9

The Contractor shall submit as directed by the Engineer samples, manufacturer's drawings, equipment characteristics and capacity data etc. of all equipment, accessories, devices, etc. that he proposes to use in the installation, to the Engineer for approval.

1.1.10

The Contractor shall prepare and submit all shop drawings to the Engineer for approval before the work is commenced.



These shop drawings in triplicate must be submitted by the contractor as soon as possible after the order is placed to give ample time for all the parties concerned to study and make comment thereon.



The work shall commence only after the shop drawings are approved by the Engineer.

1.1.11

On completion of work the contractor shall submit to the Engineer one original and two copies of as-built drawings.

1.1.12

Before the work is handed over, the Contractor shall clean all fixtures removing all plaster, stickers, rust stains and other foreign matter of discolouration of fixtures, leaving every part in acceptable condition and ready for use, to the satisfaction of the Engineer. 

1.1.13

All sanitary ware and fittings shall conform to I.S. standards. The Contractor shall submit samples of all fittings and fixtures proposed to be used to the Engineer for his approval. The approved samples shall remain with the Engineer till the completion of the work.

1.1.14

All workmanship shall conform to Indian Standard Codes of Practice. The fixing and finishing shall be neat, true to level and plumb. Manufacturer's instructions shall be followed closely regarding installation and commissioning. 

1.1.15

Contractor shall provide four sets of catalogues, performance data and list of spare parts together with the name and address of the manufacturer for all electrical and mechanical equipment to owner.

1.1.16

All “Warranty cards” given by the manufacturers shall be handed over to the Engineer-in-Charge.

1.1.17

Contractor shall submit 5 copies of O & M manual.
2.0

SANITARY INSTALLATIONS

2.1

SANITARY FIXTURES AND C. P. FITTINGS
2.1.1 

Vitreous China Sanitary Ware

All glazed Vitreous China Sanitary ware fixtures shall conform to Indian Standard IS:2556.  The details, make and type to be provided are given in the Bill of Quantities.  The Vitreous China Sanitary ware shall be of first quality only.  They shall be non-porous and fully vitreous, with all the visible portions perfectly glazed and should absolutely be free from hairline cracks, pin-holes and local depressions.  It shall be perfectly symmetrical, uniform, smooth and curves.

2.1.2

Chromium Plated Fittings


All Chromium plated fittings shall be of brass/copper, heavy chromium plated, of the make and design approved by the Architects/Engineer.  The fittings shall be cast fittings of screw type, machined and threaded properly for fixing to the supply pipes.


The plating shall conform to Indian Standard IS:482 (Electroplated coating of nickel and chromium of copper and copper alloys).


The fittings shall be supplied complete with chromium plated matching flanges, wall cover plates, nuts and extension pieces of required lengths.  Metallic washers where required shall also be of chromium plated brass.  All bib cocks and stop cocks shall conform to Indian Standard IS:781.  Brass screw down pillar taps shall conform to IS:1701 and all other fittings shall match the supply fitting in construction and appearance.  All fixing accessories and screws shall be similar to fittings.  All washers shall conform to Indian Standard IS;4346.


All waste fittings (Waste, Chain, Overflow, Spreaders Caps etc.) shall be of brass/copper heavy chromium plated of the make and design specified and match the supply fittings.  They shall conform to Indian standard IS:2963.


Bottle traps (for wash basins, sinks, urinals etc.) shall be deep seal (Min. 6 cm seal) cast brass bottle traps, heavy chromium plated.  All bottle traps shall be provided with suitable cleaning eye, extension piece, flare nuts of all chromium plated.


Wall flanges shall be provided on all walls, floors, columns etc. wherever supply and disposal pipes pierce through them.  These wall caps shall be or chromium plated brass snugly fittings and the receiving pipes and shall be large enough to cover the punctures properly.

2.1.3

Protection of Fixtures


All sanitary fixtures and fitting shall be stored under covered roof.  Fixtures shall be protected throughout the progress of the work from damage. Special care shall be taken to prevent damage and scratching of chromium plated fittings. Tool marks on chromium fixtures, etc. shall not be accepted.



All fixtures shall be fixed with chromium plated brass screws with washers whenever necessary.



Protective paper on fixtures shall be removed with hot water only at the final completion of work.

2.1.4

Workmanship


The sanitary fixtures and fitting shall be installed at the correct assigned position as shown on the drawings and as directed by the Engineer, and shall fully meet with the aesthetic and symmetrical requirements as demanded by the Engineer’s drawings.



All fixtures and accessories shall be fixed in accordance with a set pattern matching the tiles or interior finish as per Architect requirements.  Wherever necessary, the fittings shall be centred to dimensions and pattern as called for.



Fixtures shall be installed by skilled workman with appropriate tools according to the best trade practice.  Manufacturer’s instructions shall be followed for the installation of fixtures.  Fixtures in all toilets shall be standard height mounting as called for on the drawings.  Fixtures shall be mounted rigid, plumb, and true to alignment.

2.1.5

Mock up and Trial Assembly


The contractor shall have to assemble at least one set of each type of sanitary fixtures and fittings in order to determine precisely the required supply and disposal connections.  Relevant instructions from manufactures shall be followed as applicable.  This trial assembly shall be developed to determine the location of puncture holes, holding devices etc. which will be required for final installation of all sanitary fixtures and fittings.  The above assembly shall be subject to final approval by the Architect/Engineer.

2.1.6

Final Installation


The contractor shall install all sanitary fixtures and fittings in their final position in accordance with approved trial assemblies and as shown on drawings.  The installation shall be complete with all supply and waste connections.  The connection between building and piping system and the sanitary fixtures shall be through proper unions and flanges to facilitate removal/replacement of sanitary fixtures without disturbing the built in piping system.  All unions and flanges shall match in appearance with other exposed fittings.

2.1.7

Testing


When the installation has been completed to the satisfaction of the Engineer it shall be tested in the following manner:



a)
The entire system shall be slowly filled with water, allowing any trapped air to escape.



b)
When all outlets are closed the system shall be checked for water tightness.



c)
Each outlet shall then be checked for rate of flow and correct operation.

2.2 

Internal and External Sewerage/Drainage
2.2.1

The sewage/waste water generated from various sections of the buildings has been segregated into two streams as follows:-

a) The waste water from toilet (Sewage)

b) The waste water from kitchen, wash room, etc. (Sullage)

2.2.2
Pipes used for underground sewage shall conform to IS 15328 / 2003 (Brown colour).

2.2.3
Pipes used for underground drainage (Sullage) shall be as per IS 4985 – 2000 (Grey colour).

2.3

PVC Pipes

2.3.1
The unplasticised PVC-U rigid pipes shall strictly conform to IS 15328/2003 and as amended from time to time.

2.3.2
The contractor should procure the PVC-U rigid pipes from a reputed manufacturer.

2.3.3
The contractor should furnish the test certificate issued by the manufacturer.

2.3.4
In addition wherever felt necessary, the Engineer shall have the power to test the PVC pipes for its quality such as specific gravity, impact strength at 0ºC, internal hydraulic pressure test, diameter, thickness etc. in TWAD Board laboratory.  All testing charges shall be borne by the contractor.

2.3.5
The PVC pipe joints shall be with solvent cement of good quality, conforming to IS 14182 / 1994.

2.3.6
The Engineer in charge, shall verify, in addition to the test certificate, whether the pipes are as per BIS, by visual examination, diameter, weight, wall thickness, flexibility, colour etc.

2.3.7
All the PVC specials required for use in conjunction with PVC pipes, should be got approved by the Engineer-in-charge.

2.4
Trench Preparation
2.4.1
The trench should not be opened too far in advance of pipe laying and should be backfilled as soon as possible.

a) The width of the trench at the crown of the pipe should be as narrow as practicable but not less than the outside diameter of the pipe plus 300mm to allow proper compaction of the side fill and at a height of 225mm above the crown of the pipe, the trench may be of any convenient width.

b) The excavated material should be deposited at a sufficient distance away from the edge of the trench to avoid damage to the pipes through falling stones or debris.

c) As with pipes of other materials, it is necessary to ensure with PVC pipes, that sharp edged objects such as large flints do not bear directly upon the pipes, and also that they are not placed in a way where they may come into contact with such tough objects with the passage of time.

d) When pipelines are laid in hot climatic conditions it is advisable to fill the pipe with cold water to bring the pipe lengths to normal contracted dimension, before laying.

2.4.2

Trench Bottom


In all cases, the trench should be excavated to a depth, which will allow for laying the pipes on a prepared under bed.  The trench bottom should be carefully examined for the presence of soft spots and hard objects such as stones, rock projections or tree roots, which should be removed and filled with well-tamped bedding material.


Where a delay in pipe laying is envisaged, the bottom layer of 300mm should not be removed until the permanent material is about to be placed in order to avoid deterioration of the formation.  Widths set out in the following table.

Trench width requirements

	Nominal Pipe Size (mm)
	Width of Trench (mm)

	
	Min.
	Max.

	110
	450
	600

	160
	450
	600

	200
	600
	700

	225
	600
	700

	250
	600
	700

	315
	700
	850

	355
	750
	900

	400
	800
	950

	450
	850
	1000


2.4.3
Spoil


The excavated spoil should be kept at least 0.5m away from the edge of the trench and all loose stones removed from the side of the spoil heap to a remote location away from the trench.

2.4.4
Depth of Cover


Normally, pipes should be laid with a cover, measured from the top of the pipe to the surface of the ground, of not less than.


1.2m under roads, 1.0m in agricultural land, 0.5m in gardens within boundaries of dwellings.  Where such cover is not practicable, the designer should specify alternative methods of protection.  The designer should take into consideration in his design, any conditions, existing or envisaged, which might adversely affect the performance of the pipes or the load on the pipes.  When future landscaping or other development works are envisaged, sufficient depth should be allowed over the pipes to ensure that the load bearing capacity of the pipe line will not be exceeded due to surcharge and/or surface loads.


Bedding Material – Bedding material may be either : Granular material


Complying with the following requirements having maximum particle sizes not exceeding those as mentioned in the following table.


Processed granular bedding and side fill materials for flexible pipes

	Nominal pipe bore
	Nominal maximum particle size
	Material specification 

	100mm
	10 mm
	10mm nominal single size

	Over 110 to 160mm
	15mm
	10 or 14mm nominal single size or 14mm to 5mm graded.

	Over 160 to 300mm
	20mm
	10, 14 or 20mm nominal single size or 14mm to 5mm graded or 20mm to 5mm graded.



Imported Sand or Sand / Gravel Mixture


In special cases when approved by the designer and client, imported sand or sand/gravel mixture not complying with the grading in a) but which, when determined in accordance with the appendix, (see page no. 51) and having a compaction fraction not greater than 0.3 may be used.  The maximum particle size should not exceed 20mm.


When using material of this quality, it should be properly compacted so as to attain not less than 90% of the maximum dry density at optimum moisture content and provision should be made for field testing accordingly.

2.5
Pipe Laying 

2.5.1
General


Pipes should be lowered into the trench with tackle suitable for the weight of the pipes using suitable lifting slings, preferably flat.  On no account should chains or wire ropes be used.  The position of the slings to ensure a proper balance should be checked when the pipe is clear of the ground.  Any construction debris inside the pipe should be removed using a ‘Pull-through’.

2.5.2
Laying Practice

Pipes should be joined in the trench and laid on the prepared bed so that they maintain substantially continuous contact with the bed.  Small depressions should be made in the bed to accommodate the pipe joints.


When the pipe socket or pipe and coupler have been bedded, the depressions should be filled carefully, taking care that no voids remain under or around the joint.

2.5.3
Steep Gradient

If due to steep gradient or waterlogged conditions, the bedding tends to act as a drain for subsoil water, the insertion of water stops by means of puddle clay dams across the trench, may be necessary to resist the passage of water.

2.5.4
Special Precautions

2.5.4.1
Pipes Passing Through Walls

Where a pipe is required to pass through a wall or foundation of a building or other rigid structure, it should be enclosed in a suitable sleeve having a minimum radial clearance of 25mm.  Alternatively, a lintel or relieving arch may be formed in the structure.  Care should be taken to prevent, water passing along the barrel of the pipe and through the wall, or the entry of surrounding granular material.

2.5.4.2
Movement Allowance

Where a pipe is rigidly fixed to a structure, two flexible joints should be used, one on each side, as close to the structure, as possible.  Where substantial subsidence is anticipated, it is desirable to provide a short length of pipe (i.e. a rocker pipe) with a flexible coupler on each end, to allow movement.


A drain may run under a building if at least 100mm of granular or other flexible filling is provided round the pipe.  On sites where excessive subsidence is possible, additional flexible joints may be advisable or other solutions, such as suspended drainage.  Where the crown of the pipe is within 300mm of the underside of the slab, concrete encasement should be used integral with the slab.
2.5.4.3
Pipe laying at low Temperature

Particular care should be exercised when installing pipes at temperatures below 10ºC.


Pipe laying should not be carried out when the temperature is below 0ºC.

2.5.4.4
Pipe laying above Natural Ground Level

Expert advice should be sought in cases where pipes are to be laid above the natural ground level.

2.5.4.5
Pipe laying in Unstable Ground

The soft relatively unstable conditions of the trench bottom that may be encountered with softened clays, silts, very fine sands or peat are unfavourable to flexible pipes.  This is because the buttressing effect of the side fill, which normally helps the pipe keep its shape, may be considerably reduced.  This effect is aggravated if there is a high water table.  In such situations, care is needed depending on the severity of the conditions and advice should be sought from the technical person, at site, overseeing the work.

2.6
Use of Concrete

2.6.1
General Principles

Normally, flexible pipes should not be bedded in, or surrounded by concrete;  that kind of use converts a flexible pipe into a rigid one, which is more liable to fracture resulting from ground movement.  However, in certain circumstances, a designer or local authority may require the use of concrete bedding or surround, and in such cases, special precautions should be taken.

2.6.2
Encasement (Reinforced)


Where a pipeline is encased in concrete, it should be wrapped in a membrane such as felt or plastic sheeting.  As differential movement is likely to occur at the ends of the concrete surround, the adjacent pipeline should comprise one or more short lengths of pipe, jointed by couplers.  As U-PVC pipes are flexible, they can accommodate ground movement and pressure without damage.  However, if the pipe needs protection, e.g. when laid with a cover of less than 1.2 meter under a road, concrete may be used above the pipeline as a protective raft, provided a cushion of fill is laid between the pipe crown and the raft.  This will prevent unacceptable deflection of the pipe.

2.6.3
Backfilling

The material used for side fill and initial backfill should comply with the requirements for bedding material.  For protection of the pipe, the side filling and initial backfilling operations should be carried out as soon as possible, after the pipes have been laid and tested.


The material should be placed and compacted by hand in layers not more than 100mm thick and should extend over the crown of the pipe to a depth of 100mm for 110mm pipe and 150mm for pipes of larger diameter.  It should extend over the full width of the trench as excavated.  If ‘as-dug’ material is free from stones exceeding 40mm, imported processed granular material is not needed above the pipe crown.


Cover the pipe crown with a minimum of 300mm of compacted ‘as-dug’ material.  If ‘as-dug’ material contains stones larger than 40mm, or the pipe is deeper than 2 meters in poor ground, extend the processed granular material for at least 100mm above the pipe crown.  In both cases, hand tamp the material fully at the sides of the pipe simultaneously, while tamping lightly over the crown.  Continue hand tamping until a finished layer of 300mm has been placed over the pipe.  Mechanical compactors, other than hand vibrators, should not be used until the total depth of backfill over the pipe is 450mm


Special consideration and selection of backfilling material will be necessary if the risk of surface subsidence is an important consideration, for example under roads.

2.6.4
Joining

All spigots on fittings are chamfered approximately 15º.  Pipes cut on site must be clean cut at right angles to their horizontal axis.  Chamfer the cut end to approximately half the pipe wall thickness and deburr it with a scraper.

· Make sure the spigot end and inside of socket is clean and the sealing ring is placed evenly in the socket.

· The pipes shall be jointed as per manufacturer’s recommendations.

3.0

SOLAR WATER HEATING SYSTEM

3.1

Scope of Work


The scope of work for Solar Water Heating System shall comprise the following:- 


a)
Erection of frames.


b)
Installation of solar panel collectors, S S tank (insulated) and provision for electrical back-up.


c)
Commissioning of the unit.


d)
Output hot water connection to outlet at the unit completed with associated piping and valves.


e)
Input cold-water connection at the unit completed with associated piping and valves.


f)
Commissioning and testing.



g)
Training and hand over.

3.2

Technical Specification


The system shall be a FPC (Flat Plate Collectors) based solar water heating system of capacity as mentioned in the Bill of Quantities with forced circulation/thermo siphoning system.  The collector shall be sturdy, pure polyster powder coated with ultrasonic welded fin-tube assembly inner hot water storage tank shall be made of food grade stainless steel of 304 grade.  The system shall be complete with electrical back-up heating with adjustable thermostat control.


The collector construction should be sealed from any water ingress.

3.2.1

The solar heating system in generally shall be of following specifications:

1. Solar Collector:

BIS, ISO 9001-2000

Temperature: 60 degree.

Solar Insulation: 5.5 kWh/ sqm / Day

Collector inclination: 40 Degree

(A) 
Header Pipe

     
Material: Copper

     
Dia: 25.5mm

     
Wall Thickness: 0.71 mm

(B) 
Riser Pipe

     
Material: Copper

     
Dia: 12.5mm

     
Wall Thickness: 0.56mm

     
No of Raisers: 9

(C)
 Absorber

      
Absorptivity: 0.93

      
Emissivity: 0.18

(D) 
Bonding between Header and Riser: Continues Ultrasonic Tig welding.

(E) 
Bonding between Riser and Sheet: Continuous Brazing

(F) 
Absorber Sheet

      
Material: Copper

      
Thickness: 0.19mm

      
Absorber Coating: Black chromium

(G) 
Collector Box

      
Material: Aluminum Extruded Channel

      
Size: 2030 X 1030 X100 mm

     
 Thickness of Materials: 1.6mm

      
Sheet for bottom: 0.71mm

      
Powder Coating color: Red & Yellow

(H) 
Front Glazing

     
Materials: Toughened glass

    
Thickness: 4mm

    
Make: Atul Temp

    
Transmittance: 85 %

(I) 
Beading And Gasket: E.P.D.M,

(J) 
Insulation

      
 Material: Resin bonded Rock wool ‘Minrock’ Brand or approved 
    



equivalent

       
Density: 48 Kg. /m³

      
Thickness: 50 mm

(K) 
Collector Panel Support Frame

       
Materials: Mild Steel

       
Size: 25 x 25 x 5 mm

(L) 
Testing Conducted


(i) 
Hydraulic Test: For Leakage


(ii) 
Impact Test: Toughened Glass


(iii) 
Thermal Test: For Materials.


(iv) 
Temp. Raise Test: For Collector


(v) 
Rain Penetration Test: For Cover Plate

(M) 
Absorber Aperture Area: 1.95 m Sq.

      
Spacing between cover plate bottom and absorber surface: 35 mm.

2. Storage Tank:

    Material: 304 – 2B Stain Steel.

    Thickness: 3 mm.

(A)
 Insulation:

    
Material: Resin Banded ‘MINROCK’ Rock wool

    
Thickness: 100 mm

    
Density: 48 Kg. /m³

(B)
 Outer Cladding:

   
 Material: Aluminum, Anodized.

   
 Thickness: 22 SWG

(C)
Internal Piping: G.I. Class ‘B’ with 50 mm Rock wool insulation 
& 
Outer Cladding by 0.71 mm Aluminum Sheet.

(D)
Sacrificing Anode

     
Material: Aluminum

     
Application: For Avoiding Hardness in water

(E)
Storage Tanks Stands

     
Material: Mild Steel

(F)
Electrical Back Up:

    
Make: Swarna (I.S.I. Marked) or approved equivalent.

    
Capacity: 

    
Thermostat: 0 to 90 Dig.

(G)
Temprature Gauge

    
Make: H Guru or approved equivalent.

     
Type: Dial Type – 0 - 100º C


The size and capacity of solar heating system shall be as given in Bill of Quantities.


The contractor shall produce validity of the certificate given by BIS.


Subletting of solar system heating arrangement shall be given to the manufacturer of solar collection with prior permission of Engineer-in-Charge.


The solar heating system shall be warranted for 2 years.


The contractor to arrange the operation and maintenance for 5 years after the date of expiry of warranty.

· The contractor shall arrange for training program of at least 2 persons from owners side by the specialist party.
ELECTRICAL AND MECHANICAL WORKS 

1.0 GENERAL
1. The works will be executed to comply with the CPWD Technical Specifications for Electrical works Part-I Internal (2013), Part II External (1994), Part III Lifts & Escalators (2003), Part-IV Substation (2013), Part-VII DG Set (2013)  and with up to date amendments and to confirm to the Indian Electricity Act & rules, BIS & Direction of Engineer-in-charge/PMC.

2. The items of work shall be executed as per detailed technical specifications and scheme. In case of contradiction between schedule of work with its Additional Specification and the Technical Specification, the former shall prevail.

3. The work will be executed as per general arrangement drawing including conduit layout and detailed fabrication drawings duly approved by the Engineer-in-charge. The various items of equipment will be ordered only after the drawings are approved and quantities in detail of various items are ascertained as per actual requirements. Therefore the actual quantities / measurement may vary from the stipulated quantities, which are only estimate.

4. The contractor/agency will engage suitable qualified/experienced/ licensed engineering supervisor for the work and suitable skilled personnel with required license for doing the erection work. Required special tools to be operated in the execution of the job.

5. The work will be performed as per the day to day instruction and approval of the engineer-in-charge. All materials/ equipment will be used after taking approval of the Engineer-in-charge/PMC.

6. Equipment will be duly inspected in the manufacturer’s works / premises before dispatch to the site, as per instructions of Engineer-in charge/PMC.

7. The rates are to be inclusive of all taxes, levies, insurance, freight, octroi etc. except service tax which will be reimbursed by the department, in full, on presentation of receipted original deposit slip, against the work. Nothing extra will be paid.

8. The work will be executed as per the programme of completion of the project. The delivery & erection schedule of various materials/ equipment will be as per approval of Engineer-in-charge.
9. This contract holds the contractor responsible for the entire job as per relevant CPWD specifications. If any item is left out within the schedule of work but if it is considered essential for the completion of the job, the contractor has to carry out the items as extra substituted item.

10. The contractor shall have to make arrangements, at his own risk and cost, for transportation of materials from the point of issue of stores to site of work, if any.

11. The contractor shall ensure that the staff employed by him for execution of the electrical work, possess the valid electrical license issued by competent authority. Consequences arising due to the default of the contractor in not complying with the above condition shall be the entire responsibility of the contractor.

12. All concealed work and earthing shall be done in the presence of the Engineer-in-charge or his authorized representative as per approved shop drawings prepared by contractor.

13. The schematic diagram/dimensional drawings of the various electrical cubical panels shall be got approved from the Engineer-in-charge before fabrication and shall comply with CPWD specifications and Indian Electricity Rules. The panels shall conform to IS: 8623/1993. All panels shall be powder coated inside out, in shade approved by the Engineer-in-charge.

14. All panels/DBs/SDBs shall be suitable for 45ºC ambient temperature.

15. The MCCB/MCB shall be of the same make as that of DBs/SDBs. Contractor shall obtain approval of the Engineer-in-charge before procurement of MCB DB’s. All DB’s shall be double door type confirming to minimum IP-43 degree of protection.



Miniature Circuit Breaker shall comply with IS –8828-1996 / IEC 898.Miniature Circuit Breakers shall be quick make and break type for 230 / 415 V  A.C. ,50Hz application with magnetic thermal release for over current and short circuit protection. The breaking capacity shall not be less than 10KA at 415V A.C.  The MCB shall be DIN mounted. The MCB shall be current limiting type (class – 3).



MCB shall be classified (B, C, D ref. IS standard) as per their tripping characteristics curves defined by the manufacturer The MCB shall have the minimum power loss (watts) per pole defined as per the IS / IEC and the manufacturer shall publish the values.



The MCB housing shall be heat resistant and having high impact strength. The terminal shall be protected against finger contact to IP20 degree of protection.



All model of modular accessories required for the work shall be got approved from the Engineer-in-charge among the approved makes. The base plate shall be preferably in sheet steel or otherwise in unbreakable polycarbonate. The cover plates shall be screw less type in shade approved by the Engineer-in-charge. The GI box shall be of the same make as the modular accessories.



Contractor shall have to check the site order Book for any instructions of PMC/Engineer-in-charge or his authorized representative and sign the site order book. He shall be bound to ensure compliance with the instructions recorded there in.



All the MCCB’s shall have microprocessor based trip unit for reliable protection and accurate measurement. The rated Service breaking capacity (kArms) shall be 100% of Ultimate breaking capacity (kArms). All MCCB’s shall be current limiting type with features as per relevant IS codes and CPWD specification. All MCCB’s shall be rated for minimum operating voltage of 690 V and minimum insulation voltage of 750 V. There has to be total discrimination between the incoming and outgoing MCCB’s and MCB’s, as required, at the MDB’s and DB’s level.  



MCCB’s shall be used with rotary handle and terminal spreaders and all terminals shall be shrouded to avoid direct contact.



All measuring CT’s, unless otherwise specified shall be cast resin CT’s with class 0.5 accuracy. All digital measuring meter shall be with class o.5 accuracy unless specified otherwise.



Mechanical Castle key interlock shall be provided among the incomer MCCB’s, wherever, as applicable, two different incomer sources are provided in the panel as per the directions of the Engineer in charge. The same is deemed included in the scope of work. 



All measuring and indicating instruments shall be protected through MCB’s of 0.5 Amps rating.



General arrangement drawing of the switchboard shall be got approved by PMC/ the Engineer-in-Charge before commencement of manufacturing.



Conduit layout as per switching arrangement shall be prepared by contractor and got approved from the Engineer-in-Charge before slab casting. At all expansion joints in the building suitable arrangement shall be ensured during conduiting.



Ratings, sizes and quantities shall be checked and considered for satisfactory operation of electrical system complete in all respect.  Ratings, sizes and quantities mentioned in Bill of Quantities and drawings are indicative and minimum.



Conduits, Switchboards, Sockets to be provided on walls shall be recessed type unless specifically approved by Engineer-In-Charge.



Conduits on ceiling in existing system may be provided on surface and in new construction shall be recessed type.

a) All measuring and indicating instruments shall be protected through MCB’s and isolating switches.

b) Breaker shall have LCD display to show the metering and protection parameters.

c) The Lift & Escalator manufacturer shall ensure that all basic equipment like Drive units, Car body & Doors, Ropes, Controllers, Guide rails, Balustrade, Steps etc. are sourced from their manufacturing facilities/ vendors abroad. The material shall be of best quality and shall be offered for inspection before dispatch from the manufacturing facilities, as per respective clauses in the tender.

d) The firm shall deploy only licensed personnel as required under IE Rules, for execution of the electrical works. The firm shall be liable to submit the list of such personnel along with the attested copy of the licenses at the time of execution.


It is important that every equipment is tested fully before dispatch.

e) All materials for the work shall be supplied from approved list of manufacturer and any item, not covered in approved list, shall be supplied after getting approval from PMC/ Engineer- in-charge or his authorized representative.

f) Any materials brought for work which is not matching with specification will be rejected and the rejected materials shall be removed from site on the same day.

g) All fees payable to KSEB, KSEI and other local bodies shall be paid by the contractors and the same shall be reimbursed by department on production of documentary evidence.

h) Contractor shall obtain permit/approval from KSEI before commencement of work. All documents/drawings required for such permit/approval shall be prepared by the contractor.

i) Contractor shall have a valid “A” class contract licence with HT installation issued by KSEI.

j) Test certificates both type test and routine tests wherever required shall be furnished along with supply for all Electrical/Mechanical items.

k) All the straight through Joints shall be in the manhole only.

16. TESTING/MEASURING/EQUIPMENTS

a) The agency shall have the following testing/measuring equipment in addition to standard tools.

i) Insulation Tester, 500V, 1000V, 5000V

ii) Earth tester with kit, 0, 10,100 ohms with selector switch

iii) Tong tester with (1) Ammeter 0-800 A with different ranges and selector switch.

iv) Voltmeter o/300V/600V with different ranges and selector switches.

v) Phase sequence tester

vi) Multimeter/Avometer:-Digital to measure 0/10/100 mV, mA, ohm, Kilo ohm resistance.

vii) Frequency meter 45 to 55 Hz.

viii) Lux meter to measure upto 2000 lux with selector switches.

ix) Micrometer(digital)

x) Vernier Caliper(digital)

xi) Data to be furnished by the bidder after award of work. 

b) The contractor shall submit following detail shop/fabrication/layout drawings, datasheets and calculations.

i) Internal Electrical Works

· Conduit layout with number of wires in each conduit, circuiting.

· Phase balancing calculation

· DB, SDB load calculation

· Cable and submain wire sizing

ii) Equipment datasheet and GA drawing

· MDB

· Floor DB

· SDB

· Light Fittings

· Wires and cables

· Switches and sockets

· Conduit, Junction box

· Lux level calculation

· Datasheet and catalogue.

· Bus duct and light fitting fixing arrangement

· Earthing Layout

iii) External Electrical Works

· External lighting layout

· Circuiting and phase balancing of external illumination scheme

· Power feeding arrangement

· Lux level calculation based on final lighting fitting

· Datasheet and catalogue of light fittings

· Datasheet, catalogue structural calculation and GA /foundation drawings

iv) Six Set of copies of installation, operation and maintenance manuals, descriptive bulletins etc., shall be furnished prior to / at the time of despatch of all materials. Manuals shall include the following aspects:

· Outline dimension drawing showing relevant cross sectional views, earthing details and constructional features including foundation drawing.

· Rated voltage, current, duty cycle and all other technical information which may be necessary for correct operation of the switchgear.

· Storage details for prolonged duration.

· Unpacking.

· Handling at site.

· Erection

· Pre-commissioning test.

· Operating procedure.

· Maintenance procedures.

· Precaution to be taken during operation and maintenance work.

· List of spares for two years trouble free operation.

c) Test Certificates

i) Type/Routine test certificate for all types of equipment, cables, etc. included in the order.

ii) Specified number of copies of the approved test certificates shall be furnished to the Engineer‑in‑Charge before despatch of all materials / equipment and cables, etc.

iii) On completion of work the contractor shall submit six sets of all drawings, manuals and test certificates, etc. for all equipment / materials ordered and as specified by the Engineer-in-Charge.

2.0 LIGHT FITTING, FANS AND ACCESSORIES
2.0 SCOPE

This specification covers the design, material specification, manufacture, testing, inspection and delivery to site and installation & commissioning of lighting fittings and their associated accessories.  

2.1 STANDARDS


The lighting fittings and their associated accessories such as lamps/tubes, reflectors, housings, ballasts, etc. shall comply with the latest applicable standards as specified.  Where no standards are available, the supply items shall be backed by test results shall be of good quality and workmanship & any supply items which are bought out by the VENDOR shall be procured from approved manufacturers acceptable to the PURCHASER/ENGINEER.

2.2 LIGHTING FITTINGS - GENERAL REQUIREMENTS


Fittings shall be designed for continuous trouble free operation under atmospheric conditions without reduction in lamp life or without deterioration of materials and internal wiring.  Outdoor fittings shall be weather-proof and rain-proof type.


The fittings shall be designed so as to facilitate easy maintenance, including cleaning, replacement of lamps/starters etc.


Connections between different components shall be made in such a way that they shall not work loose by small vibration.


For each type of lighting fitting the VENDOR shall supply the utilization factor to indicate the proportion of the light emitted by the bare lamps which falls on the working plane.


All fittings shall be supplied complete with lamps suitable for operation on a supply voltage and the variation in supply voltage.


The fittings and accessories shall be designed to have low temperature rise.  The temperature rise above the ambient temperature shall be as indicated in the relevant standards.


All mercury vapour and sodium vapour lamp fittings shall be complete with accessories like lamps, ballasts, power factor improvement capacitors, starters wherever applicable, etc.  These shall be mounted as far as possible in the fitting assembly only.  If these cannot be accommodated inside, then a separate metal enclosed box shall be included to accommodate the accessories and in addition with a fuse and a terminal block suitable for loop-in, loop-out connections.  Outdoor type fittings shall be provided with outdoor type weather-proof box.


All fluorescent lamp fittings shall be complete with all accessories like ballasts, power factor improvement capacitors, lamps, starters and capacitors for correction of stroboscopic effect.


Each fitting shall have a terminal block suitable for loop-in, loop-out and T-off connection by 650/1100V, 3-core, PV insulated Cu conductor cable of 2.5 sq.mm in size unless otherwise specified.  The internal wiring shall be completed by the MANUFACTURER by means of stranded copper wire and terminated on the terminal block.


The mounting facility and conduit knock-outs for the fixtures shall be as specified.


All hardware used in the luminaire shall be suitably plated or anodized and passivated for use in chemical industrial and power plants.

2.3 EARTHING


Each lighting fitting shall be provided with an earthing terminal suitable for connection to the earthing conductor.


All metal or metal enclosed parts of the housing shall be bounded and connected to the earthing terminal so as to ensure satisfactory earthing continuity throughout the fixture.
2.4 PAINTING/FINISH


All surfaces of the fittings shall be thoroughly cleaned and degreased. The fittings shall be free from scale, rust, sharp edges and burrs.

When enamel finish is specified, it shall have a minimum thickness of 2 microns for outside surface and 1.5 microns for inside surface.  The finish shall be non-porous and free from blemishes, blisters and fading.


The housing shall be stove-enamelled/epoxy stove-enamelled-vitreous enamelled or anodized as indicated on flame-proof fittings is prohibited.


The surface shall be scratch resistant and shall show no sign of cracking or flaking when bent through 90o over ½" dia. mandrel.


The finish of the fittings shall be such that no bright spots are produced either by direct light source or by reflection.

2.5 DECORATIVE TYPE FITTINGS


Decorative fluorescent fittings shall be provided with mounting/housing channel cum reflectors of CRCA sheet steel, stove enamelled.  


Diffusers or louvers shall be provided as required.  Diffusers shall be of translucent white opal acrylic or depending upon the type of fitting.


Fittings shall be suitable for the number of lamps of specified wattage, for directly mounting on ceiling/conduit suspended or for recess mounting in false ceiling, as specified.


Decorative incandescent fittings when required shall be suitable for 60/100/150W lamp, suspended or recess mounting in false ceiling.  The fitting for recess mounting shall be provided with copper anodized finished cylinder, ceiling mounting ring and translucent acrylic crystal ring.

2.6 INDUSTRIAL TYPE FITTINGS


These fittings shall be suitable for use with incandescent/fluorescent/ mercury vapour lamps as per requirements and generally as described below.


The angle or cut-off for fittings with filament lamp shall not exceed 70° and that for fittings with fluorescent tubes shall not exceed 79°.


The distribution of light shall be such that at least 80% of the total luminous flux from the fitting shall be in the lower hemi-sphere.


Fluorescent lamps to be mounted in the false ceiling so as to form a continuous luminous ceiling, shall have an inside reflector of non-fluorescent power occupying 2/3 of inner surface of the tube so that the lamp radiates light mainly in the direction determined by the position of the reflective material.

2.7 FLUORESCENT LAMP/CFL FITTINGS


For general industrial use in humid atmosphere, the fittings shall be provided with CRCA sheet steel mounting/housing channel vitreous enamelled and with vitreous enamelled reflector of minimum 20 SWG thicknesses.


For dusty and vapour prevalent atmosphere, the fittings shall be dust and drip proof type, totally enclosed in sheet steel housing with a heat resistant toughened glass cover or clear acrylic sheet.  The housing shall be epoxy stove-enamelled and neoprene gaskets shall be provided for sealing.


For atmosphere where chemical vapours/fumes are corrosive, the material of fitting housing/mounting, reflectors and end-plates shall be of cast aluminium/aluminium sheet and finished in epoxy stove enamel to resist corrosion.  Control gear housings, starters and tube holder assemblies shall be provided with neoprene gaskets to make it proof against entry of corrosive vapours.


Fittings shall be suitable for the number of lamps of specified wattage, for directly mounting on ceiling/wall and or conduit suspended.

2.8 INCANDESCENT/MERCURY VAPOUR LAMP FITTINGS

2.8.1 Bulkhead and Well glass Type

Bulkhead, weather-proof type fittings for use in corridors, staircase landings, covered porches and low ceiling factories, shall be suitable for direct fixing to wall/ceiling and to accommodate up to 150 watts incandescent lamp.  The fitting shall be provided with housing of cast aluminium alloy with stove enamelled finish, prismatic heat resistant glass cover hinged on to the housing and fixed by screws.  Neoprene gaskets shall be provided to make the fitting weather-proof.  For mechanical protection to glass cover, a protective wire-guard of 3 mm galvanized wire with stove enamelled finish paint shall be provided.


Well glass, weather-proof type fittings for use in building exteriors and compound walls, shall be suitable for conduit mounting and to accommodate up to 200 watts incandescent lamps.  The fitting shall be provided with stove-enamelled cast aluminium housing with top conduit entry, heat resistant clear glass cover unit hinged to the housing and fixed by screws. The fittings shall be provided with neoprene gaskets and wire guards as started in above item.

2.9 ACCESSORIES FOR LIGHTING FITTINGS
2.9.1 Reflectors


The reflectors shall be made of CRCA sheet steel/aluminium/silvered glass/chromium plated sheet copper as indicated for above mentioned fittings, unless otherwise specified.


The thickness of steel/aluminium shall comply with relevant standards specified.  Reflectors made of steel shall have stove enamelled/vitreous enamelled/epoxy coating finish.  Aluminium used for reflectors shall be anodized/epoxy stove enamelled/mirror polished.  The finish for the reflector shall be as indicated for above mentioned fittings.


Aluminium paint on the reflectors of flame-proof lighting fittings is prohibited.


Reflectors shall be free from scratches or blisters and shall have a smooth and glossy surface having an optimum light reflection coefficient such as to ensure the overall light output specified by the MANUFACTURER.


Reflectors shall be readily removable from the housing for cleaning and maintenance without disturbing the lamps and without the use of tools.  They shall be securely fixed to the housing by means of positive fastening device of captive type.
2.9.2 Lamp/Starter Holders


Lamp holders shall comply with relevant standards.  They shall have low contact resistance, shall be resistant to wear and shall be suitable for operation at the specified temperature without deterioration in insulation value.  They shall hold the lamps in position under normal condition of shock and vibration met with in normal installation and use.


Lamp holders for the fluorescent lamps shall be of the spring loaded bi-pin rotor type.  Live parts of the lamp holder shall not be exposed during insertion or removal of the lamp or after the lamp has been taken out.  The lamp holder contacts shall provide adequate pressure on the lamp cap pins when the lamp is in working position.


Lamp holders for incandescent and mercury vapour lamps shall be of bayonet type upto 100W and Edison Screw type for higher Wattage lamps.


Starter holders for fluorescent lamps shall conform to the standards specified.  All material used in the construction of the holder shall be suitable for tropical use.

The starter holders shall be so designed that they are mechanically robust and free from any operational difficulties.  They shall be capable of withstanding the shocks met within normal transit, installation and use.

2.9.3 Ballasts


The ballasts shall be designed, manufactured and supplied in accordance with the relevant standards.  The ballasts shall be designed to have a long service live and low power loss.


Ballasts shall be mounted using self-locking, anti-vibration fixings and shall be easy to remove without demounting the fittings.  They shall be in dusting, non-combustible enclosures.

2.9.4 Starters


Starters shall have bimetal electrodes and high mechanical strength.  Starters shall be replaceable without disturbing the reflector or lamps and without the use of any tool.  Starters shall have brass contacts and radio interference capacitor.


The starters shall generally conform to the relevant standards.

2.9.5 Capacitors


The capacitors shall have a constant value of capacitance and shall be connected across the supply of individual lamp circuits.


The capacitors shall be suitable for operation at supply voltage and shall have a value of capacitance so as to correct the power factor of its corresponding lamp circuit to the extent of 0.95 lag or better.


The capacitors shall be hermetically sealed preferably in a metal enclosure to prevent seepage of impregnate and ingress of moisture.

2.9.6 Lamps


Incandescent (GLS) lamps shall be provided with bayonet caps up to 100W and E.S. type for higher wattage.  Lamps shall be of `clear' type unless otherwise specified.


The fluorescent lamps shall be `Day-light colour' type unless otherwise specified and shall be provided with features to avoid blackening of lamp ends.


Mercury vapour lamps shall be of high pressure, colour corrected type.


The constructional features of gas discharge lamps for special applications or for instant start fluorescent lamps if specified shall be clearly brought out in the bid.


The lamps shall be capable of withstanding small vibrations and the connections at lead in wires and filaments/electrodes shall not break under such circumstances.


Lamps/tubes shall conform to relevant standards and shall be suitable for supply voltage and frequency specified.

2.9.7 SPARE PARTS


Unit prices of the items shall be quoted together with catalogue numbers.


The unit prices shall not however be limited to the above items.  The VENDOR may recommend additional spare items and quote the unit prices of the respective items.

2.10 TESTS AND TEST REPORTS


Type tests, acceptance tests and routine tests for the lighting fittings and accessories covered by this specification shall be carried out as per the relevant standard for the respective fittings and their accessories.


The MANUFACTURER's type and routine test certificates shall be submitted for tests conducted as per relevant standards for the fittings and accessories. The BIDDER shall submit with his proposal copies of available test certificates of the fittings offered.

2.11 FANS

2.11.1 1200 MM CEILING FAN

	1 .
	Sweep ( mm )
	1200

	2 .
	Rated voltage 
	220 - 230 V, AC

	3 .
	Rated frequency ( Hz )
	50

	4 .
	Capacitor Value ( Mfd )
	2.25

	5 .
	Rated speed ( Rpm )
	340

	6 .
	Maximum power input ( Watts )
	72

	7 .
	Minimum air delivery ( Cubic Mtr./ Minute )
	210

	8 .
	Number of poles
	14

	9 .
	Stack height ( mm )
	13

	10 .
	Temperature rise ( Degree Centigrade )
	75 max.

	11 .
	Class of insulation
	E

	12 .
	Insulation resistance ( Mega Ohms )
	more than 2

	13 .
	Bearing type
	2 Nos. Ball bearing

	14 .
	Size of bearings
	top - 6202 and bottom - 6201

	15 .
	Top cover
	Aluminium die cast

	16 .
	Bottom cover
	Aluminium die cast

	17 .
	Blade
	Aluminium  1.05 mm thick

	18 .
	Colours
	White, Brown

	19 .
	Packaging
	One ceiling fan motor body with accessories packed in multi colour unit carton again packed in four in one master carton.  
One set of 3 blades packed in unit carton again packed in four in one master carton.


2.11.2 450 MM SWEEP AIR-CIRCULATOR WALL BRACKET FAN

	1.0
	Sweep ( mm )
	450

	2.0
	Type
	wall

	3.0
	Motor
	Capacitor start / run induction type

	4.0
	Rated Voltage
	220 / 240 Volts, AC, 50 Hz

	5.0
	Rated Power ( watts )
	100

	6.0
	Rated speed ( Rpm )
	1440

	7.0
	Rated Air Delivery ( CMM )
	125

	8.0
	Peak Air Velocity ( Mtrs/ Min )
	250

	9.0
	No. of speed positions
	3

	10.0
	Colour
	Silver Grey

	11.0
	Bearings
	2 Nos. 6202 ball bearings

	12.0
	Capacitor ( Mfd )
	3.15

	13.0
	Blade
	Aluminium die cast

	14.0
	Oscillation
	Integrated gear box

	15.0
	Packaging
	Motor fitted with blade & guard, stand and pipe packed in one corrugated box


2.11.3 300 MM SWEEP EXHAUST FAN

	1
	Model name
	MAX AIR 

	2
	Sweep ( mm )
	300

	3
	Rated voltage
	230 Volts , 50 Hz, AC

	4
	Rated power ( Watts )
	70

	5
	Rated speed ( Rpm )
	1400

	6
	Power factor ( minimum )
	0.90

	7
	Rated air delivery ( CMH )
	1300

	8
	Class of insulation
	E

	9
	Stack height ( mm )
	26

	10
	Type of bearings
	2 Nos. 6200 ball bearings

	11
	Motor body
	Aluminium die cast

	12
	Blade
	MS leaves with Aluminium die cast hub

	13
	Colour
	Complete fan in Silver Grey ( powder coated )

	14
	Number of blade leaves
	4

	15
	Capacitor value ( mfd )
	2.25

	16
	Type of motor
	Capacitor start / capacitor run induction type

	17
	Packaging
	One number completely assembled fan packed in multi colour carton again packed in 4 in 1 master carton.


3.0 LT SWITCHGEAR PANEL

3.0 SCOPE


This specification covers manufacture, assembly factory test, supply, delivery, field test and installation of L.T. Switchgear panel of voltage not exceeding 1000 V AC complete in all respect with all equipment fittings and accessories for efficient and trouble free operation as required here under.

3.1 CODES & STANDARDS


The design, construction, manufacture and performance of equipment shall conform to latest applicable standards and comply with all currently applicable statutes, regulations and safety codes in the locality where the equipment shall be installed. Nothing in this specification shall be construed to relieve the BIDDER of this responsibility.


Equipment shall conform to the latest applicable Standards as mentioned. In case of conflict between the Standards and this specification, this specification shall override.


IS:13947 (Part 2&5), 1993 -Low voltage switchgear & control gears


IS:2147, 1966-Degree of protection


IS:13947 (Part 4, Sec.I),1993


BS:60947-4-1, 1992:IEC:158-Contactor for voltage not exceeding 1000V AC.


IS:375, 1993-Marking and arrangement of bus bars


IS:694, 1990 & IS:8130, 1984-PVC Insulated cables and aluminium conductor


IS:1248,1991-Direct acting electrical indicating instruments


IS:13703, 1991 -Low voltage fuses 


IS:13118 (All parts), 1991 -Alternating current circuit breakers


IS:2705 (Part 1 to 4), 1992-Current transformers 


IS:3156 (Part 1 to 3), 1992-Voltage transformers 

3.2 POWER SUPPLY SYSTEM


The incomer power supply shall be 415V, 3 phase, 4 wire, 50 Hz, effectively earthed AC system. The fault level for the switchgear shall be as indicated in BOQ and drawings.


Variation of voltage and frequency from their rated values shall be as per IE rules.

3.3 AMBIENT CONDITIONS


The following site conditions shall be considered for the design of panels:    


Reference temperature
:  45(C

3.4 SHEET METAL WORK


The switchgear frame shall be fabricated using suitable mild steel structural sections or pressed and shaped cold rolled sheet steel of thickness not less than 2.0 mm & all cable gland plate steel of thickness not less than 3.00 mm.


Frames shall be enclosed by sheet steel of thickness not less than 2 mm cold rolled, smoothly finished, levelled, and free from flaws. Doors and covers shall be made of sheet steel of thickness not less than 1.6mm cold rolled. Angle iron Stiffeners shall be provided wherever necessary.


All panel edges and door edges shall be reinforced against distortion by rolling, bending or by the addition of welded reinforcement members.


Cut‑outs shall be true in shape and avoidsharp edges.


The complete structure shall be rigid, self‑supporting, free from vibration, twists and bends.

3.5 PAINTING


All sheet steel work shall be phosphated in accordance with the following procedure and in accordance with applicable standards 


Oil, grease and dust shall be thoroughly removed by hot emulsion cleaning.


Rust and scale shall be removed by pickling with dilute acid followed by washing with running water, rinsing with slightly alkaline hot water and drying.


After phosphating, thorough rinsing shall be carried out with clean water, followed by final rinsing with dilute dichromate solution and oven drying.


A smooth coat of powder coating of minimum 70 micron to be provided of approved colour.


Finished painted appearance of equipment shall present an aesthetically pleasing appearance like Siemens grey, free from dents and uneven surfaces.

3.6 CONSTRUCTIONAL FEATURES


Switchgear panel shall be of Form IV (Type – 4 and above):

a) of the metal enclosed, indoor, floor mounted modular type

b) made up of the requisite vertical sections

c) of dust and vermin proof construction

d) provided with a degree of protection of IP‑42 for indoor panels and IP 54 for outdoor feeder pillar.

e) easily extendable on both sides by the addition of vertical sections after removing the ends covers.

f) provided with a metal sill frame made of structural steel channel section properly drilled for mounting the Switchgear along with necessary mounting hardware. Hardware shall be zinc plated and passivated.

g) with labels on the front indicating the switchgear designation.

h) of uniform height of not more than 2400mm and operating handle of the highest unit shall be at a height not more than 1.7 mtr.

i) of single front execution

j) provided with self-adhesive PU foam type/neoprene gaskets all-round the perimeter of adjacent panels, panel and base frame, removable covers and doors.
k) provided with aluminium bus bars running at the top, as required, all along the length of the switchgear in a separate sheet steel enclosure.

l) Feeder pillars/kiosk shall be fabricated from 2.00 mm thick CRCA steel and conform to IP: 54 degree of protection.


Operating devices shall be incorporated only in the front of the Switchgear.


The switchgear shall be provided in distinct vertical sections each comprising:

a) A completely metal enclosed bus bar compartment running horizontally.

b) Individual feeder modules arranged in multi‑tier formation. It is essential that the modules are integral multiples of the basic unit size to provide for flexibility in changes, if any, at site.

c) Enclosed vertical bus bars serving all modules in the vertical section. For safety isolation of the vertical bus bars, insulating barrier with cut‑outs shall be provided to allow the power stab contacts to engage with vertical bus bars.

d) The cable alley shall be of adequate size.

e) A horizontal separate enclosure for all auxiliary power and control buses, as required, shall be located so as to enable easy identification, maintenance and segregation from the main power buses. Tap‑off connections from these buses shall be arranged separately for each vertical section.

f) Each outgoing feeder compartment having 3 P MCCB shall have neutral link of suitable rating at the MCCB compartment. 


Each vertical section shall be equipped with space heaters with thermostat and CFL lamp with power socket.


One metal sheet shall be provided between two adjacent vertical sections running to the full height of the switchgear except for the horizontal bus bar compartment. However, each shipping section shall have metal sheets at both ends.

All equipment associated with a single circuit shall be housed in a separate module compartment of the vertical section. The compartment shall be sheet steel enclosed on all sides and the rear, with the withdrawable units in position or removed, except on the cable alley side. A plate cover with a slot to permit wiring connections shall be provided on the side corresponding to the cable alley. The front of the compartment shall be provided with a hinged door.


For draw out type, ACB modules, only the handles of control and selector switches, push buttons, knobs and cut‑outs for lamps and meters shall be arranged on the front doors of the respective compartments to permit operation without opening the door. On circuit breaker controlled circuits, protective relays shall be mounted on the front door of the compartment. All other equipment pertaining to a circuit shall be mounted on the withdrawable chassis. All cut‑outs shall be provided with gaskets for the purpose of dust‑proofing. Control circuit must have separate compartment and separated from power circuit.


Current transformers shall be mounted with suitable base and shall not be directly mounted on the buses. Current transformers on circuit breaker controlled circuits shall be mounted on the fixed portion of the compartment.


In breaker compartments, suitable barriers shall be placed between circuit breakers and all control, protective and indication circuit equipment including instrument transformers. External cable connections shall be carried out in separate cable compartments for power and control cables.


The withdrawal chassis shall move on suitable guides and on suitably plated steel or stainless steel rollers or balls to facilitate easy withdrawal.


Cable alleys shall be provided with suitable hinged doors. Adequate number of slotted cable support arms shall be provided for dressing the cables.


All doors shall be provided with concealed type hinges and captive screws with locking arrangement and suitably earthed with 2.5 sq. mm copper conductor flexible cable.


The withdrawable chassis housing circuit breakers shall be of the fully draw out type.

The withdrawable chassis housing feeder control and motor control equipment not incorporating circuit breakers shall be of the fully‑draw out, or fixed type.


Interchangeability

All identical equipment and corresponding parts including chassis of draw out modules of the same size shall be fully interchangeable, without having to carry out modifications. For trouble free interchangeability, the draw out arrangements shall be designed such that normal dimensional variations are taken care of by self‑aligning feature of the modules.


Components and equipment that are not fully interchangeable are liable for rejection. BIDDER shall replace all such equipment by fully interchangeable equipment at his cost.


The draw‑out contacts shall be only between copper/copper alloy faces, which are silver or tinplated.


Switchgear shall be designed in such a way that all component equipment and bus‑bars operate satisfactorily without exceeding their respective maximum permissible rise in temperature under ambient temperature conditions prevailing within the switchgear cubicle, with reference ambient temperature outside the switchgear cubicles.


All dummy cubicles necessary to meet the requirements of this specification shall be included in the Bidder’s scope.


No equipment/devices associated with a particular circuit shall be mounted in any other circuit module.

3.7 MAIN BUSES & TAPE


Switchgear shall be provided with three phase bus bars and neutral.


Bus bars shall be of uniform cross section throughout the length of the switchgear


The bus bars shall be made of high conductivity electrolytic Aluminium, suitable to withstand a fault current as specified in BOQ and SLD.


Bus bars shall be provided with at least the minimum clearances in air as per applicable standards for a 500V, 3 phase, 4 wire system.

All bus‑bars, bus‑taps shall be insulated with close fitting sleeve of hard, smooth, dust and dirt free plastic insulation of high dielectric strength (450 V/mil) to provide a permanent high dielectric non‑ageing and non‑tracking protection; impervious to water, tropical conditions and fungi. The insulation shall be non‑inflammable and self‑extinguishing and in fast colours to indicate phases. The dielectric strength and properties shall hold good for the permissible temperature rise.  


Bus bar shall be adequately supported and braced to withstand the stresses due to the specified short circuit currents for the associated switchgear. Bus bar supports shall be made of glass reinforced moulded plastic material (DMC/SMC). 


Separate supports shall be provided for each phase of the bus bars. If a common support is provided for all three phases, antitracking barriers shall be incorporated.


Bus bar joints shall be complete with high tensile steel bolts, washers and nuts. Bus bars shall be thoroughly cleaned at the joint locations and suitable contact grease shall be applied just before making a joint.


Auxiliary Buses


Auxiliary buses for control power supply, space heater power supply or any other specified service shall be provided. These buses shall be insulated, adequately supported and sized to suit specific requirements. The material of control power supply buses shall be electrolytic copper. The material for space heater power supply buses shall be same as that for the main power buses. Supply transformer(s), auxiliary bus bars and necessary connections to the supply transformers and associated circuits shall be in the Bidder’s scope.

3.8 MOULDED CASE CIRCUIT BREAKER


The Moulded case circuit breaker (MCCB) shall conform to latest IEC-60 947-2/ IS13947- 2. The circuit breaker shall comply with the isolation function requirement of IEC 60 947-2 section 7.1.2 to marked as suitable for isolation/ disconnection to facilitate safety of operating personnel while the breaker is in use.

Moulded case circuit breakers shall be fixed type, microprocessor release having adjustable O/L & S/C settings with trip‑free, manually closing mechanism, accommodated in a Moulded housing of robust and vermin‑proof construction matching with switchboards. All MCCBs shall be designed and tested to IS - 13947 Part II to breakers shall be provided with an inverse time delay electronic over current trip device. The trip device shall be direct acting.


The MCCB shall have rated operating voltage = 690V with min. Insulation voltage = 750V and rated impulse withstand voltage = 8KV. 


MCCB shall be provided with Class II insulation between front cover & internal power circuits to avoid any accidental contact with live current carrying path with the front cover open.


The tripping devices shall be ambient temperature compensated type. The insulating case and cover shall be made of high strength heat resistant and flame retardant thermosetting insulating material.


They shall have line load reversibility. 3‑phase breakers shall be designed to break all the poles simultaneously and they shall have a single mechanism.


They shall have auxiliaries and accessories whenever required for signalling, interlocking, shunt trips, under voltage release, castle lock, etc.


All the circuit breakers used shall have guaranteed breaking capacities sufficient for the maximum short circuit duties that could possibly be imposed on the different breakers. The MCCBs fixed in main switchboard shall have breaking capacity as indicated in BOQ & SLD.


MCCB shall have Ics=Icu for the entire range as per BOQ and rated at ambient 50°C.


The short circuit breaking capacity and operation of MCCB shall be supported by test certificates of neutral independent authority (CPRI / ERDA).


MCCB’s shall be used with rotary handle and terminal spreaders, phase barrier and all terminals shall be shrouded to avoid direct contact.
3.9 MINIATURE CIRCUIT BREAKERS (MCB)


MCBs shall be hand operated, air break, quick make, quick break type conforming to applicable standards.


MCB shall be provided with overload/short-circuit protective device for protection under overload and short-circuit conditions.  The minimum breaking capacity of MCBs shall be 10 kA r.m.s. at 415V AC. It shall comply to Class III energy limiting class. 


MCB shall comply with IS – 8828 – 1996/IEC 898. MCB shall have minimum power loss (watts) per pole defined as per IS/IEC and the manufacturer shall publish the values.


The MCB housing shall be heat resistant and heavy a high impact strength. The terminal shall be protected against finger contact to IP 20 degree of protection.

3.9.1 Measuring Instruments, Metering & Protection

3.9.1.1 General


Direct reading electrical instruments shall be in conformity with IS-1248. The accuracy of all measuring instruments shall be as specified in the BOQ.  The errors due to variations in temperature shall be limited to a minimum. The meter shall be suitable for continuous operation between-10 degree Centigrade to + 50 degree Centigrade.  All meters shall be of flush mounting type of 96mm square pattern.  The meter shall be enclosed in a dust tight housing.  The housing shall be of steel or phenolic mould. The design and manufacture of the meters shall ensure the prevention of fogging of instruments glass.  Instruments meters shall be sealed in such a way that access to the measuring element and to the accessories within the case shall not be possible without removal of the seal.


The specifications herein after laid down shall also cover all the meters, instrument and protective devices required for the electrical work.  The ratings type and quantity of meters, instruments and protective devices shall be as per BOQ.

3.9.1.2 Digital Ammeters


Ammeters shall be digital type 7 segment LED display.  The ammeters shall be capable of carrying sustained overloads during fault conditions without damage or loss of accuracy.

3.9.1.3 Digital Voltmeters


Voltmeter shall be digital type 7 segment LED display.  The voltmeter shall be provided with MCB of suitable capacity.

3.9.1.4 Multi-Function Meter


It shall be suitable for measuring, saving and supervision of electrical parameters in low and medium voltage mains. 


The Meter shall have following Features.

· Clear LCD Display

· Visualization of all the three phase grid parameters along with   Min/Max/Measured/average.

· The meter shall have communication port of RS 485 and shall be compatible with SCADA System.

· It shall come along with the software for data acquisition.

· It shall be compatible with PLC.


· The accuracy class shall not be more than 0.5%

3.9.1.5 Current Transformers


Current transformers shall be in conformity with IS: 2705 (part I,II& III) in all respects. All current transformers used for medium voltage applications shall be rated for 1kv. Current transformers shall have rated primary current, rated burden and class of accuracy as required. However, the rated secondary current shall be 5A unless otherwise specified. 


Current transformers shall be capable of withstanding without damage, magnetic and thermal stresses due to short circuit fault of the system.  Terminals of the  current transformers shall be marked permanently for easy  identification of poles.  Separate CT shall be provided for measuring instruments and protection relays. Each C.T. shall be provided with rating plate.


Current transformers shall be mounted such that they are easily accessible for inspection, maintenance and replacement. The wiring for CT’s shall be done with minimum 2.5 sq. mm copper conductor, ZHFR wires with proper termination lugs and wiring shall be bunched with cable straps and fixed to the panel structure in a neat manner.

3.9.2 Miscellaneous


Control switches shall be of the heavy duty rotary type with escutcheon plates clearly marked to show the operating position.  They shall be semi-flush mounting with only the front plate and operating handle projecting.


Indicating lamps shall be of the LED type.


Push buttons shall be of the momentary contact, push to actuate type fitted with self  reset contacts  & provided with  integral escutcheon plates marked with its functions.

3.9.3 Cable Terminations


Cable entries and terminals shall be provided in the Distribution Boards to suit the number, type and size of aluminium conductor power cables and copper conductor control cable specified.


Provision shall be made for top or bottom entry of cables as required.  Generous size of cabling chambers shall be provided, with the position of cable gland and terminals such that cables can be easily and safely terminated.


Barriers or shrouds shall be provided to permit safe working at the terminals of one circuit without accidentally touching that of another live circuit.


Cable risers shall be adequately supported to withstand the effects of rated short circuit currents without damage and without causing secondary faults.

3.9.4 Labels


Labels shall be anodised aluminium with white engraving on black background shall be provided for each incoming and outgoing feeder of Distribution Boards. Labels shall be properly secured with fasteners.

3.9.5 Test At Manufactures Work


All routine tests specified in IS: 8623-1977 shall be carried out and test certificates produced to the Department.


Type test for one LT panel as per department’s choice shall be arranged by the contractor which shall be witnessed by department officials/authorised agency. Nothing extra shall be paid for this type test.  
3.9.6 Testing and Commissioning


Commissioning checks and tests shall be included all wiring checks and checking up of connections. Primary/secondary injection tests for the relays adjustment/setting shall be done before commissioning in addition to routine meggar test. Checks and tests shall include the following.

a) Operation checks and lubrication of all moving parts.

b) Interlocking function check.

c) Continuity checks of  wires,  fuses  etc. as required.

d) Insulation test : Testing shall be as per CPWD specification. 

e) Trip tests & protection gear test.

3.10 PUSH BUTTONS


Push buttons shall be:

· Of the momentary contact, push to actuate type rated to carry 10A at 240V AC and 1A (inductive breaking) at 220V DC.

· Fitted with self-reset, 2 NO and 2 NC contacts.

· Provided with integral escutcheon plates marked with its function.


'Start', 'Open', 'Close' push buttons shall be green in colour.


'Stop' push buttons shall be red in colour.


All other push buttons shall be black in colour.


Emergency stop' push buttons shall be of the lockable in the pushed position type and shall be shrouded to prevent accidental operation. Key shall not be required for the operation of the push button.

3.11 INTERNAL WIRING


Wiring inside the switchgear/panel shall be carried out with 1.1 kV grade, zero halogen FR stranded conductor wires. Minimum size of conductor for power circuits is 4 sq mm copper. Control circuits shall be wired with copper conductor of at least 2.5 sq. mm for CT circuits and 1.5 sq.mm for other circuits .


Engraved identification ferrules, marked to correspond with the wiring diagrams shall be fitted to each wire. Ferrules shall be of yellow colour with black lettering.


Wires forming part of a tripping circuit of circuit breaker shall be provided with an additional red ferrule marked 'T'.

Spare auxiliary contacts of all equipment forming part of the switchgear shall be wired up to the terminal blocks.


Spare and unassigned modules shall be complete with internal wiring.


Wiring shall be terminated on screw less terminal blocks up to 4 sq. mm size.


Not more than two connections shall be made on any one terminal.

3.12 TERMINAL BLOCKS


Terminals for circuits with voltage exceeding 125 V shall be shrouded. Terminal blocks shall be grouped depending on circuit voltage. Different voltage groups of terminal blocks shall be segregated.


Terminal blocks shall be adequately rated to carry the current of the associated circuit. Minimum rating of the terminal block is 10A.


Terminals shall be numbered for identification. 


Terminal blocks shall be arranged with at least 100mm clearance between two sets of terminal blocks.


Screwless, cage clamp type terminal blocks shall be used for cable sizes upto 6 sq. mm. Screw type terminal blocks shall be used for cables above 6 sq. mm.

3.13 EARTHING


Each Panel shall be provided with an earth bus bar running along the entire length of the board. Material and size of the earth bus bar shall be as per IS.  At either end of the earth bus, one (1) clamp type terminal with nuts, bolts and washers shall be provided for bolting the earthing conductor of size and material indicated in data sheets. In case the earth bus is provided near top of the switchgear, one down comer at either end shall be provided for connection to the earthing conductor.


Earth bus bars shall be supported at suitable intervals.


Positive connection between all the frames of equipment mounted in the switchboard and earth bus bar shall be provided by using insulated copper wires/bare bus bars of cross section equal to that of the bus bar, or equal to half the size of circuit load current carrying conductor, whichever is smaller.

All instrument and relay cases shall be connected to the earth bus bar using 650 V grade, 2.5 sq. mm stranded, copper ZHFR, earthing conductor.


All tests shall be carried out on all associated equipment as per relevant standards.


Certified copies of all test certificates shall be submitted for the approval of Engineer-in-Charge before despatch of the switchgear.


Routine test shall be witnessed at the manufacturer’s works by the representative of Engineer-in-charge.

DATA SHEET FOR LT PANELS/FEEDER PILLAR

	A)
	SWITCHGEAR PARTICULARS
	:
	

	1
	DESIGNATION
	:
	

	2
	BUS BAR MATERIAL
	:
	ALUMINIUM 

	3
	TP/TPN    
	:
	4 POLE/TPN

	4
	TYPE 
	:
	INDOOR

	5
	CABLE ENTRY  
	:
	FROM TOP/BOTTOM

	B)  
	SWITCHGEAR AND BUS BAR RATING
	:
	

	1
	SUPPLY SYSTEM 
	:
	415V, 3-phase, 4W, 50HZ EFFECTIVELY EARTHED

	2
	MAX SYSTEM VOLTAGE
	:
	433  ± 10%

	3
	BUS BAR RATING 
	:
	AS PER BOQ/SLD

	4
	ONE MINUTE POWER 
	:
	

	C)
	FREQUENCY VOLTAGE
	:
	

	1
	POWER CIRCUITS
	:
	2500 V

	2
	CONTROL CIRCUITS
	:
	1500 V

	3
	AUX. CIRCUITS 
	:
	2000 V

	D)
	CONNECTED TO SECONDARY OF CTS
	:
	

	1
	REFERENCE AMBIENT TEMPERATURE   
	:
	45°C

	2
	MAX. TEMPERATURE OF BUS BARS AND DROPPERS
	:
	85°C

	3
	SHORT CIRCUIT WITHSTAND
	:
	

	E)
	SHORT TIME (1 SEC) 
	:
	65/50 KA (RMS) as required.

	F)
	SWITCHGEAR CONSTRUCTION REQUIREMENTS
	:
	

	1
	THICKNESS OF SHEET STEEL (COLD ROLLED)
	:
	

	2
	FRAME 
	:
	2.0 MM

	3
	DOORS 
	:
	1.6 MM

	4
	COVERS 
	:
	1.6 MM

	G)
	DEGREE OF PROTECTION 
	:
	IP 42/IP- 54 OF IS-2147 as required 

	H)
	COLOUR FINISH AS PER IS 5)
	:
	

	1
	INTERIOR 
	:
	GLOSSY WHITE

	2
	EXTERIOR
	:
	LIGHT GREY, SEMI GLOSSY, POWDER COATING.

	I)
	CLEARANCES IN AIR OF LIVE PARTS
	:
	

	1
	PHASE TO PHASE 
	:
	32.0 MM

	2
	PHASE TO EARTH 
	:
	26.0 MM

	3
	PHASE TO NEUTRAL
	:
	26.0 MM


4.0 EARTHING AND LIGHTNING PROTECTION SYSTEM

4.0 General 


The earthing and lightning protective systems shall comply with all currently applicable standards, regulations and safety codes of the locality where the installation is to be carried out.  Nothing in this specification shall be construed to relieve the CONTRACTOR of this responsibility.


The installation work shall conform to the latest applicable Electricity Rules, standards (IS:3043) and codes of practice.

4.1 Scope of Supply

The earthing & lightning conductors and electrodes shall be supplied by the CONTRACTOR when specifically indicated.  Conductors shall be free from rust, scale and other electrical and mechanical defects and all materials used shall conform to relevant standards or approved by the PURCHASER/ENGINEER. The sizes, materials and quantity shall be as listed.


Copper earthing stranded conductors shall be annealed soft drawn type. Copper earthing rods and flats shall be hard drawn type.  When specifically stated, leading coating shall be provided on copper conductors to prevent its corrosion in aggressive environments.


Steel earthing conductors above ground shall be hot-dip galvanized, unless otherwise stated, to prevent atmospheric corrosion. If painted steel conductors are required they shall be painted with two coats of approved bitumastic paint/anti-corrosive paint.


Flexible braids of sizes & materials shall be supplied by the CONTRACTOR  for earthing of fence-gate post, operating handles of isolators and earthing of equipments on moving platforms.


The links in suitable enclosures as shown in enclosed drawing shall be supplied by the CONTRACTOR for connection between each lightning conductor downcomer and earth electrode.


Cadwelding type jointing equipment shall be supplied by the CONTRACTOR whenever specifically indicated.

4.2 Scope of Installation Work

The CONTRACTOR shall carry out the lightning protection and earthing of all equipment/panels/structures.  Whether specifically shown in drawings or not, building columns, hand-rails, miscellaneous items such as junction/marshalling boxes, field switches, cable boxes etc., shall be earthed.


The CONTRACTOR shall install bare/insulated, copper/aluminium conductors, braids, etc., required for system and individual equipment earthing.  All work such as cutting, bending, supporting, painting/coating drilling, brazing/soldering/welding, clamping, bolting and connecting onto structures, equipment frames, terminals, rails or other devices shall be in the CONTRACTOR's scope of work.  All incidental hardware and consumable such as fixing cleats/clamps, anchor fasteners, lugs, bolts, nuts, washers, bitumastic compound, anti-corrosive paint as required for the complete work shall be deemed to be included by the CONTRACTOR as part of the installation work.


The quantities, sizes and material of earthing conductors and electrodes to be installed, and routes of the conductors and locations of electrodes shall be shown on the project drawings.  The alignments of conductors are approximately shown in the earthing drawings and these may be suitably shifted/finalized in consultation with the site ENGINEER/PURCHASER to avoid any interference.  If earth connection to any device is not shown specifically in the relevant earthing drawings, it shall be field routed.


The work of embedment of earthing conductor in RCC floors/walls along with provision of earth plate inserts/pads/earth risers shall be done by the civil contractor when the floors/walls are cast.  However, when required to do so in those areas where flooring is to be done after the earthing CONTRACTOR  is at site, the CONTRACTOR  shall co-ordinate with civil contractor and shall install the earthing conductors before the commencement of concrete work.  In such cases, the CONTRACTOR's scope of installation shall include laying the conductors in position with 50 mm concrete cover, making welded/brazed/cadweld joints as required including the requisite plate inserts/pads/risers above the floor near the equipments.  The embedded conductors shall be connected to reinforcing rods wherever necessary.


The tap connections (earthing leads) from the floor embedded main earthing grid to the equipment of more than 500 mm long shall be embedded in floor by the CONTRACTOR where required, together with associated civil work which as excavation/cashing, concreting & surfacing, if not already done by the civil contractor.  The concrete cover over the conductor shall not be less than 50mm.


The scope of installation of earth conductors in outdoor areas, buried in ground shall include excavation in earth upto 600 mm deep and 450 mm wide, laying of conductor at 600 mm depth (unless stated overwise), brazing/welding/ cadwelding as reburied of main grid conductor joints as well as risers of 500 mm length above ground at required locations and backfilling.  Backfilling material to be placed over buried conductor shall be free from stones and other harmful mixtures.  backfill shall be placed in layers of 150 mm, uniformly spread along the ditch, and tempered utilizing pneumatic tampers or other approved means.  If the excavated soil is found unsuitable for backfilling, the CONTRACTOR shall arrange for suitable soil from outside.


The scope of installation of earth connection leads to equipment and risers on steel structures/walls shall include laying the conductors, welding/cleating at specified intervals, welding/brazing to the main earth grids' risers,bolting at equipment terminals and coating welded/brazed joints by bitumastic paint.  Galvanized conductors shall be touched up with zinc rich paint where holds are drilled at site for bolting to equipment/structure.


The scope of installation of electrodes shall include installation of these electrodes such as (a) directly in earth, (b) in constructed earth pits, and connecting to main buried earth grid, as per enclosed drawings/relevant standards.  The scope of work shall include excavation, construction of the earth pits including all materials required for construction of the earth pits, placing the rod, providing and fixing test links on those rods in test pits and connecting to maine earth grid conductors.

The scope of installation of lightning conductors on the roofs of buildings shall include laying, anchoring, fastening and cleating of horizontal conductors, grouting of vertical rods where necessary, laying, fastening/cleating/welding of the downcomers on the wall/columns of the building and connection to the test links above ground level.


Normally an earth electrode shall not be situated less than 2m from any building.  Care shall be taken that the excavations for earth electrodes may not affect the column footing or foundation of the building.  In such cases, electrodes may be further away from the building.


The location of the earth electrodes will be such that the soil has reasonable chances of remaining moist, as far as possible.  Entrances, pavements and roadways are definitely avoided for locating the earth electrodes.


The scope of installation of the test links shall include mounting of the same at specified height on wall/column by suitable brackets and connections of the test link to the earth electrode.

4.3 Work Details

Earthing conductors along their run on walls and columns shall be supported by cleating/welding at intervals of 750 mm and 1000 mm respectively.


Wherever earthing conductors cross underground service ducts and pipes, it will be laid 300 mm below, the earthing conductor shall be bounded to such service ducts/pipes.


Wherever main earthing conductor crosses cable trenches, they shall be buried below the trench floor.


Suitable earth risers approved by the ENGINEER shall be provided above finished floor/ground level, if the equipment is not available at time of laying of the main earth conductors.  The minimum length of such riser inside the building shall be 200 mm and outdoors shall be 500 mm above ground level.  The risers to be provided shall be marked in project drawings.


Earth leads and risers between equipment earthing terminals and the earthing grid shall follow as direct and short a path as possible.


Neutral connection shall never be used for the equipment earthing.

Each neutral point of a transformer shall be earthed to two separate earth electrodes for connection with earthing system.


Shield wire in sub-stations shall be connected to the earthing grid through test links at every alternate switchyard portal tower.


An earthing pad as shown in the drawings shall be provided under each operating handle of the isolator and operating mechanism of HV breakers.  Operating handle of the isolator and supporting structure shall be bonded together by a flexible connection and connected to the earthing grid.


A separate earth electrode bed shall be provided adjacent to structures supporting lightning arrestors and coupling capacitors.  Earth connections shall be as short and as straight as practicable.  For arrestors mounted near transformers, earth conductors shall be located clear of the tank and coolers.


Wherever earthing conductor passes through walls, galvanized iron sleeves shall be provided for the passage of earthing conductor. The pipe ends shall be sealed by the CONTRACTOR by suitable water proof compound.  Water stops shall be provided wherever earthing conductor enters the building from outside below grade level.  Water stops and above mentioned sleeves shall be provided by the civil contractor.

4.4 Earthing Connections

All connections in the main earth conductors buried in earth/concrete shall be welded/brazed type.  Connection between main earthing conductor and earth leads shall also be of welded/brazed type.  Cadwelding type connections shall be done if specifically indicated.


Connection between earth leads and equipments shall be of bolted type, unless specified otherwise or shown in the drawings.. Equipment vendors shall provide earthing terminals on their equipments.


Welding and brazing operations and fluxes/alloys shall be of approved standards.


All connections shall be of low resistance. Contact resistances also shall be minimum.All bimetallic connections shall be treated with suitable compound to prevent moisture ingression.Metallic conduits and pipes shall be connected to the earthing system unless specified otherwise.

Lightning protection system down conductors shall not be connected to other earthing conductors above ground level.  Also no intermediate earthing connection shall be made to lightning arrestor, transformer and CVT earthing leads which shall be directly connected to pipe plate/rod electrode.

4.5 Earth Electrode

Electrodes shall as far as practicable, be embedded below permanent moisture level.


Some electrodes shall be housed in test pits with concrete covers for periodic testing of earth resistivity. Installation of rod/pipe/plate electrodes in test pits shall be convenient for inspection, tasting and watering.

4.6 Pipe Earth Electrodes

GI pipe shall be of medium Class-B 50 mm dia and 3.0 m length Galvanising of the pipe shall confirm to relevant Indian Standards.  GI pipe electrodes shall be tapered at the bottom and provided with holes of 12 mm dia drilled not less than 7.5 cm from each other up to suitable length from bottom.  The electrode shall be buried in the ground vertically with its top hot less 20 cm below ground level.

4.7 Plate Earth Electrode


For plate electrode minimum dimension of the electrode shall be as under:-


i)
GI plate electrode 60 cm x 60 cm x 6 mm thick 


Heavy duty cast iron/MS frame with cover shall be suitably embedded in the masonry.


Soil, salt and charcoal placed around the electrode shall be finely graded, free from stones and other harmful mixtures.  Backfill shall be placed in the layers of 250 mm thick uniformly spread and compacted.  If excavated soil is found unsuitable for backfilling, the CONTRACTOR shall arrange for a suitable soil from outside.

4.8 Method of Connecting Earthing Lead to Earth Electrode

In the case of plate earth electrodes, the earthing lead shall be securely bolted to the plate with two bolts, nuts, checknuts and washers.  In the case of pipe earth electrodes, they shall be connected by means of a through bolts, nuts and washers and cable socket.


All materials used for connecting the earth lead with electrodes shall be GI in case of GI pipe and GI plate earth electrodes and of tinned brass in case of copper plate electrodes.


The earthing lead shall be securely connected at the other end to the main board.

4.9 Lightning Protection System

Lightning protection of any installation shall be done in accordance with IS:2309:1989.


The lightning protection air termination and/or horizontal air termination conductors shall be fixed in such a way that they remain in their installed position even during severe weather conditions.


Air termination system shall be connected to earthing system by down conductors as shown in various drawings.  The down conductors shall follow a direct path to earth.  There shall not be any sharp bends, turns and kinks in the down conductors.


All metallic structures within 2 m vicinity of down conductors shall be bonded to the lightning protection system.


Every down conductor shall be provided with a test joint at about 1000 mm above ground level.  The test joint shall be directly connected to the earthing system/electrode.


The lightning protection system shall not be in direct contact with underground metallic service ducts, cables, cable conduits and metal enclosures of electrical equipment.


The recommended shape and minimum size of conductors for use above and below ground are given below and should be used unless otherwise indicated.





Above ground


Below ground

GI Strip

20 x 3 mm


32 x 6 mm


Down conductors shall be provided for every  30 m of perimeter or one for first 100 sq.m plus one more for every additional 300 sq.m or part thereof.  Out of the two cases, smaller of two shall be applicable.


Joints as far as possible, should be avoided and wherever joints are necessary, they shall be mechanically and electrically effective.  The joints may be  clamped, screwed, bolted, riveted, sweated, braced or welded.  No joint should be made below ground.


The lightning conductors shall be secured at not more than 2 m  apart for horizontal run and 1.0 m for vertical run by fasteners resistive to corrosion.


Earth down conductor shall have an independent earth termination.  The interconnection of all the earth terminals shall be preferred.  It should be capable of isolation for testing purpose by "Testing Joints".


The whole of lightning protective system should have combined resistance to earth not exceeding 10 ohm before any  bonding has been affected  to  metal  in  or on a structure of surface below ground.


In addition the resistance from the earth electrode to the nearest test clamps shall not exceed 0.2 ohm.
5.0 EXTERNAL ILLUMINATION
5.0 POLEStc  \l 1 "2.6.2.12
Tests and Test Reports"

Polygonal poles shall be designed as per ILE TR7 & BS5649 for structural design & as per IS875 (Part III), 1987 for dynamic loading.


The pole shaft shall be made single piece MS structure continuously tapered having polygonal (8/12 sides) cross section and a single longitudinal welding. The weldings will be done as per BS 5135 / IS 9595. No circumferential welding shall be allowed in the pole shaft. The MS shall conform to BSEN 100025/100027. The structure shall be single hot dip galvanized as per BS 729 / IS 2629. A suitably designed door shall be provided at 600mm height from the pole base. The door opening will be suitably reinforced for structural strength. The door shall be flushed with pole external surface and shall provide easy access for electrical connections at a maintainable height. A Suitable base flange and a top flange will be welded and suitable reinforcements will be provided. Foundation accessories will be as per IS 1367.

5.1 External Lighting


For External Lights Following Standards have to be followed:-


International Safety Standards:

5.1.1 Safety: IEC 61347-2-13 (IEC System for Conformity, Testing and Certification d.c. or a.c. supplied electronic control gear) – AGAINST CONTROL GEAR HEATING AND VIBRATION TEST.

5.1.2 Radio Interface: EN55015 : European Union Standards for Measurement of Radio Disturbance Characteristics of Electrical Lighting and Similar Equipment.

5.1.3 Harmonic Content: IEC 61000-3-2: European Union standards to assess compliance of a Lighting equipment AC mains current harmonics. European Standard EN 60555-2 was created to set levels for harmonic currents injected by loads back on to the network. This standard assesses and sets the limit for equipment that draws input current ≤16A per phase.

5.1.4 Immunity: IEC 61547: International standard for electromagnetic immunity requirements applies to lighting equipment/control gears which is within the scope of IEC Technical Committee 34, such as lamps, auxiliaries and luminaries, intended either for connecting to low voltage electricity supply or for battery operation.

6.0 L.T. CABLES

6.0 Scope
Supply, laying, inspection, testing, commissioning and making terminations for the power cables of 1.1 kV grade. 

6.1 Codes & Standards
The design construction manufacture and performance of cables shall comply with all currently applicable statutes, regulations and safety codes of the locality where cables will be installed. Nothing in this specification shall be constructed to release the Contractor of his responsibility.

Unless otherwise specified the cables shall conform to the latest applicable standards.

6.2 Power Cable
 Power cables should be multicore earthed 1.1 kV grade aluminium stranded conductor colour coded, extruded XLPE insulated extruded semiconducting screened over each core and insulation, extruded inner sheathed, common  extruded  inner sheathed for multi core cable, galvanised steel strip armoured and overall extruded black sheath conforming to IS‑7098 part II and PVC insulation and conforming to IS:1554 part I. Armouring of multicore cable shall be of single layer, galvanised steel round wire or flat strip. Wire armour should be used for cable dia over inner sheath upto 13 mm and strip armour to be used for higher dia. The cables should be multicore and suitably designed for variation in power supply as follows:


The voltage variation                  
 
± 10 %


Freq. variation                             
     
±  5 %


Combined voltage & frequency variation     
± 10 %

6.3 Tests
The cables shall be tested in accordance with the latest applicable standard as specified against each group of cables.

The tests shall include all type tests, routine tests and acceptance tests specified in the applicable standards.

The type test certificates shall be furnished along with the bid.

6.4 Cables Drum
Cables shall be supplied in non‑returnable wooden drums of heavy construction. The wood used for construction of the drum shall be properly seasoned, sound and free from defects and wood preservative shall be applied to the entire drum. All ferrous parts shall be treated with a suitable rust preventive finish or coating to avoid rusting during transit or storage.

The actual length supplied on each drum shall be within tolerance limit of ± 5%.  However, before packing the cables on drums, the VENDOR shall obtain the Engineer-in-Charge's approval for the drum lengths.  The drum lengths should not be less than 500 m. 

6.5 PVC Sheath
The PVC compound used for outer sheath shall resistant to termites, fungus and rodent attacks.
6.6 Cables Size

L.T. Cables

‑
As mentioned in BOQ.


Control Cables

‑
As mentioned in BOQ.

6.7 Quality of Cables
Each cable length shall have relevant ISI certification mark as stipulated by Bureau of Indian Standards. 

6.8 Test Reports
a)
Routine test shall be carried out in presence of Engineer-in-Charge and certificates for each drum of cable employed shall be forwarded to Engineer-in-Charge well in advance before delivery to site. Only those cable  drums whose test certificates are cleared by Engineer-in-Charge will be despatched to site. Engineer-in-Charge will not be responsible for any delay on account of non‑submission of test reports and rejected items.

b)
Type test/special test shall be carried out in presence of Engineer-in-Charge and certificates shall be furnished for one drum out of every 10 drums or less for various cable sizes to the Engineer-in-Charge for approval. Engineer-in-Charge will call for type test certificates for any other item at his discretion depending on the manufacturer of various types of cables.

6.9 Laying of Cables Supported from Building and Technological Structures, Walls, Ceiling etc.
For laying cables along building steel structures and technological 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 metallic anchor fasteners 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. 

6.10 Laying of Cables in Exposed/Embedded GI Pipes/Conduit
GI pipe/conduit for drawing cables in plant 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 continuous, both mechanically and electrically and shall be connected to all boxes and fittings.

GI pipe runs between outlets or between outlet and equipment shall not contain more than three nos. 90 deg. bends (270 deg. total) including those bends located immediately at the outlet or fittings. Straight run of cables in GI pipes shall be limited to 3 m by provision of approved type of pull boxes. 

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 material 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 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 in individual non‑metallic rigid PVC pipes.

No joint shall normally be made at any intermediate point in through runs of GI pipes unless the length of the run is more than the length of a standard cable coil. In such cases, jointing shall be done inside proper  junction boxes with approved jointing kits.

The entire GI pipe system shall be firmly fastened in position. All boxes and fittings shall generally be secured independently from GI pipe entering them. GI pipes shall generally be supported by means of heavy gauge saddle secured to concrete/brick walls using approved type of metallic anchor fasteners or brackets/cleats welded on to the building structures. 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, junction boxes, pull 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‑out outside and one inside and shall be provided with bushing of approved insulating materials unless the pipe is directly screwed into a threaded hub in the box.

GI pipes shall run without moisture or water traps and shall be arranged to drain towards the ends. 

Exposed GI pipes shall run parallel or perpendicular to column lines or building lines so as to match with the architectural arrangement of the building. Concealed GI pipes shall run in direct lines with minimum bends.

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 radii of bends of each pipe shall be minimum 8 times of the largest GI pipe in the run.

Junction boxes, if required, to be provided in embedded GI pipe 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: 3480‑1966 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.

All fabricated pull boxes/junction boxes shall be made of at least 3 mm thick sheet steel. The boxes shall be so designed that bending radii of the cables can be maintained inside the boxes. The boxes shall have continuous welded seams and shall be fully dust and weather proof.

Fabricated pull boxes/junction boxes having dimensions exceeding 0.25 cu.m volume or 600 mm in length shall be constructed with steel section frame work. 

Fabricated pull boxes located exposed to weather or corrosive atmosphere shall have GI pipe coupling welded to the box.

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 to 1.1. kV grade. Recommended sizes of PVC pipes to be used for power wiring are 20 mm, 25 mm, 32 mm, 40 mm, 50 mm and 63 mm (outside) dia manufactured in accordance with IS : 2509.

6.11 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 200mm.

There shall be a clearance of at least 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 80mm. The cable shall be laid at a depth of not less than 750 mm.

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 60cm.


c)    
Laying
Cables shall be laid direct in ground in pipes/closed duct or on racks as per requirements.

For short runs and sizes upto 50 Sq. mm of cables upto 1.1 KV grade, any other suitable method of direct handling and laying can be adopted with the prior approval of the Engineer-in-Charge.

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 300mm shall be provided over the initial bed before second tier is laid. If additional tiers are formed, each of the 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 at least 50 mm over the sides of end cables.

The trenches shall be then backfield with excavated earth free from stone or other debris and shall be rammed watered if necessary, in successive layers not exceeding 300mm, 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 areas cables shall be either drawn in ducts or in pipes of CI, GI or reinforced cement concrete. Pipe shall be of a least 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.

6.12 Laying of Cables on Racks/Trays/Brackets/Hooks
1.1 kV grade cables in plant/duct/building and concrete trenches shall be laid on brackets made of 50 x 50 x 6 mm MS angles welded to the embedded inserts. After welding of the MS angles bracket to the embedded insert necessary anti‑corrosive paint shall be formation supported by means of non‑magnetic material such as brass or aluminium alloy trefoil clamps, placed at an interval of 750 mm. Axial spacing of two circuits in delta formation shall not be less than 150mm. All multi‑core power cables for AC circuits laid on racks/trays shall be clamped by means of single or multiple galvanised MS saddles. 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 ladder type trays and wherever required may be taken in two layers.

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.

Cable trays/racks shall be so arranged that they do not obstruct or impair clearances of passage way. Particular attention shall be given to this aspect while trays/racks cross in the cable tunnels and cable cellars where minimum clearance of 1800 mm shall be kept.

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.

6.13 Tray Specification
Pre‑fabricated ladder type trays made of galvanised 2 mm thick sheet steel shall be used for laying control cables. The trays shall have vertical edge of height not less than 50 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. 

6.14 Laying of Cables Directly Buried in Ground
Power and control cables laid directly buried in ground shall be laid generally conforming to the requirements of code of practice IS : 1255 in so far as it is applicable. Generally cables shall be taken at a depth of 500mm from finished ground level and shall be provided at least  75 mm sand cushioning both at top and bottom and precast reinforced concrete protective covers.

For 1,100 V grade power cables the horizontal axial spacing shall be 150 mm. Control cables shall be laid touching each other without any horizontal spacing. However, the distance of the control cable from the nearest power cables shall be 150 mm. Power and control cables may be laid in a common trench, but laid separately in groups. Generally cables shall be laid in one layer. In general communication cables shall not be taken in a common trench. In case the same is required to be taken along with power cables, the minimum axial spacing between two cables shall be 350mm where a brick separator shall be provided between the two cables and without brick separation the spacing shall be 500 mm.

Precast concrete protective cover shall be placed centrally along the cables. The concrete slab shall be of RCC type as per appendix C of  IS : 1255 of length having suitable provision for dovetailing with the adjacent slab. The length of the slab shall be 750 mm, the width however shall vary depending on the number of cables in the trench as well as axial spacing. The minimum width of slab shall not be less than 200mm.

After laying of cables the trench shall be back filled with good excavated soil and well rammed in successive layers not less than 300mm depth. The excavation of trenches shall be done with vertical sides and trenches shall be kept as straight as possible. The width of trench shall be in accordance with the number of cables to be laid out. In no case it shall be less than 400mm. The minimum clearance between trench edge and cable shall not be less ;than 100mm. Along the route of the cable.  cable markers should be installed at an interval of every 15 meters.

At the turning and tee‑off point of the cable trench suitably chamfering shall be made keeping in view of the minimum radius of the bend. 


Where cables are required  to cross roads, railway tracks and surface drains they shall be taken through reinforced concrete spun pipes at a minimum depth of 750 mm.

For crossing water, oil, gas or sewage pipes etc. Cables shall be taken above the pipes where minimum 500 mm clearance is available from top of pipes. Where 500 mm clearance is not available the cables shall cross these pipes through RC pipes at a minimum depth of 750 mm from finished ground level keeping the distance between the utility pipes; and pipe carrying cables 250 minimum.

In each cable run some extra length shall be kept at a suitable point to enable one or two straight through joints to be made in case the cable develops fault at a later date. Also when group of cables are laid together the cable length shall be adjusted to stagger the straight through joints.

6.15 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.

6.16 Cable Tags

Cable tags shall be out of 2 mm thick aluminium sheets, each tag 1½" in dia with one hole of 2.5mm dia, 6mm below the periphery.  Cable designations are to be punched with letter/number punches and the tags are to be tied to cables with piano wires of approved quality and size.  Tags shall be tied inside the panels beyond the glanding as well as below the glands at cable entries.  Along trays tags are to be tied at all bends.  On straight lengths, tags shall be provided at every 5 meters.
7.0       FIRE PROTECTION WORKS

7.1
Scope of Work
7.1.1
The scope of work for the Housing consists of the following, but is not limited to the same:

7.1.2
Hydrant System consisting of Internal Hydrant Down Commer, Hydrant Stations with all accessories such as Hydrants, Hoses, First Aid Hose Reel, Branch Pipe etc.

7.1.3
Pumping System consisting of Terrace Hydrant Pump and equipments such as Valves, piping, Instrumentation and Motor Starting System. Fire Pumps at Basement level shall be provided if so directed by Delhi Fire Service.

7.1.4
Supply of Fire Extinguishers such as Water type, Power type etc.

7.1.5
Manual Fire Alarm System. This shall include a Main Fire Alarm panel, Manual Call Boxes, wiring and conduiting.

7.1.6
Obtain approval from Local Fire Service for the Systems installed as well as for the overall Building. This shall be without any cost to the Owners.

7.1.7
Co ordination with other Services 
The Contractor and his specialist sub Contractors shall be required to co ordinate his activities with all other services such as Electrical and other services. 

7.1.8
Exclusions 
All civil / structural builder works, major or minor, shall be included in the scope of the work to be executed by the Main Civil Contractor unless otherwise specified. All such builder works shall be shown in the shop drawing of specialised sub contractor. 

The Contractor shall however furnish all details and relevant data required for design and detailed engineering of all such civil work.  

7.1.9
Drawings 
The drawings issued are indicative only and are issued for guidance only. The Contractor shall prepare and submit shop drawings / data sheets of all the relevant materials used in the systems. 

7.1.10 

System Testing 
The Contractor shall arrange interim / stage inspection during execution of the works as and when so called for and shall carry out any rectification / modification as may be required by the Engineer. 

Soon after the work is completed, the Contractor shall inform in writing to the Engineer for getting the complete system including all sub‑systems and instrumentation, control panels etc. thoroughly inspected and tested for satisfactory performance. After satisfactory completion of tests of the Systems, the Contractor shall be required to carry out all start‑up trials of the Systems provided by him.

Any defects noticed during these tests shall be speedily rectified by the Contractor.

7.1.11 
Commissioning of the Systems 
After completion of the start‑up trials and duly tested by the Engineer, the Engineer may instruct the Contractor for commissioning of the Systems. All the equipments / items in the system shall be operated to establish proper sequencing / sychronisation and co‑ ordinated working of the equipments / items. Any defect noticed during this period shall be promptly rectified by the Contractor.

7.1.12
Approval by Local Fire Authority 
It shall be the responsibility of the Contractor to get all works in his scope approved from the Local Fire Authority. 

The Contractor shall also bring to the notice of the Engineer any deviations from Local Fire Authority / Building Bye Laws Norms for the Systems that he shall install as well as architectural features that may be a hindrance to approval from the Local Fire Authority. 

The Contractor shall get his shop drawings approved from the Local Fire Authority before start of work.
7.2

HYDRANT SYSTEM
7.2.1
Each Floor of the Hostel and Teaching Block shall be provided with Hydrant Stations. The Hydrant Station on every Floor shall have one number Hydrant, 2 nos. RRL Hose and a Branch Pipe. The Hydrant Station shall also be provided with a First Aid Hose Reel consisting of a double braided rubber hose wound on a drum. This set shall be connected to the Hydrant Down Commer through a 25 mm dia Ball Valve.

7.2.2
All internal Riser piping shall be M S and shall have welded jointing for pipes above 50 mm dia.

7.3
PUMPING SYSTEM
7.3.1
To cater for the Hydrant and Sprinkler Systems, the following pumps are being provided:

	No.
	Pump Type
	Discharge
	Head
	Drive

	1.
	Terrace Main Pump
	900 LPM
	35
	Electric


7.3.2
The Pump shall have a Gate Valve on the Suction Side as well as Gate Valve and Non Return Valve on the Delivery Side. The Delivery of each Pump shall be connected to the Common Delivery Header.

7.3.3
The Main Pumps shall be end suction type coupled to motor and at 2900 RPM. All Pumps shall have mechanical seal.

7.3.4
An Air Vessel shall be provided with the Pumps. The Air Vessel shall be partly filled with water and shall provide for dampening effect to prevent water hammer when the Pump starts. The Air Vessel shall be provided with pipe spool piece on which pressure switches shall be fitted. The Pressure Switches shall be connected to the Starter on the Pump Starter Panel.

7.4  

FIRE PUMPS
7.4.1  
General 

The Pumps shall be single stage designed for continuous operation and shall have a continuously rising head characteristic without any zone of instability.


The head vs. capacity, input power vs. capacity characteristics, etc. shall match to ensure load sharing and trouble free operation throughout the range.


In case of accidental reverse flow through the pump the driver shall be capable of bringing the pump to its rated speed in the normal direction from the point of maximum possible reverse speed.


The motor shall have a 15% margin of power rating over the rated pump input power.


In case the Pump & Motor are from different manufacturers, the contractor under this specification shall assume full responsibility in the operation of the pump and the drive as one unit.


The pump shall be capable of a minimum of 150 percent of rated capacity at a total head of not less than 65 percent of the total rated head. The total shut‑off head shall not exceed 120 percent of total rated head on the pump.


An automatic air release valve shall be provided to vent air from the pump. This valve shall be located at the highest point in the discharge line between the pump and the discharge check valve.


Pumps coupled with motor on a common platform shall perform smoothly without any excessive noise or vibration.

7.4.2
Pumps Casing  


The casing shall be capable of withstanding to the maximum pressure developed by the pump at the pumping temperature.          

7.4.3
Impeller  


The impeller shall be of bronze and the bush shall also be of stainless steel. 

7.4.4
Pump

The pumps shall be horizontal end suction type.


The impeller shall be secured to the shaft and shall be retained against circumferential  movement by keying, pinning or lock rings. 


All screwed fasteners shall tighten in the direction of normal rotation.


All Pumps shall be provided with Mechanical Seal.

7.4.5  
Shaft  


Shaft size shall be selected on the basis of maximum combined shear stress.


The shaft shall be of stainless steel ground and polished to final dimensions and shall be adequately sized to withstand all stresses from rotor weight, hydraulic loads, vibrations and torques coming in during operation.


Length of the shaft sleeves must extend beyond the outer faces of gland packing or seal and plate so as to distinguish between the leakage between shaft and shaft sleeve.   


Shaft sleeves shall be securely fastened to the shaft to prevent any leakage or loosening. Shaft and shaft sleeve assembly should ensure concentric rotation. The sleeve shall be of stainless steel.

7.4.6
Pump Shaft‑Motor Shaft Coupling  


All shafts shall be connected with adequately sized flexible couplings of suitable approved design. Necessary guards shall be provided for the couplings.

7.4.7
Base Plate  


A common base plate mounting both for the pump and drive shall be provided. The base plate shall be of rigid construction, suitably ribbed and reinforced.


Base plate and pump supports shall be so constructed and the pumping unit so mounted as to minimise misalignment caused by mechanical forces such as normal piping strain, hydraulic piping thrust etc.

7.4.8
Vibration & Balancing 


The rotating elements shall be so designed to ensure least vibration during start and throughout the operation of the equipment. All rotating components shall be statically and dynamically balanced at workshop.

7.4.9

Instruction Manual & Tools/Spares  


A comprehensive instruction manual shall be provided by the contractor indicating detailed requirements for operation, dismantling and periodic operation and maintenance procedures.

7.5  
ELECTRIC MOTORS  

7.5.1
The motor shall be designed not to draw starting current more than 3 times normal running current. It shall be designed for continuous full load duty. The motor shall be full load duty & shall be capable of handling the required starting torque of the pumps. Speed of motor shall be compatible with the speed of the pump.

7.5.2
The cooling fans shall be directly driven from the motor shaft.

7.5.3
Motors shall be enclosed type and shall have a dust tight construction with suitable means of breathing and of drainage to prevent accumulation of water from condensation. 

7.5.4
All components shall be of adequate mechanical strength and robustness and shall be constructed of metal unless otherwise approved.

7.5.5
The rating and design shall conform to relevant IS specification.

7.5.6
The motors shall be Squirrel Cage TEFC Induction type. 

7.5.7
The motors shall be wound for Class‑F insulation, and the winding shall be vacuum impregnated with head and moisture resisting varnish, and glass wool insulated to withstand tropical conditions.
7.5.8
Two independent earthing points shall be provided on opposite sides of the motor for bolted connections.

7.5.9
415 Volt power terminals shall be suitable for receiving 1.1 kv grade armoured power cables.

7.5.10
The cable boxes and terminations shall be designed to enable easy disconnection and replacement of cables.
 7.5.11
Motor shall be suitable for +/‑ 10% variation in voltage and +/- 3 % variation in frequency.
7.6  
CONTROL PANEL
7.6.1
General  

7.6.1.1
The Panel shall be fabricated with 16 SWG for Doors and Covers and 14 SWG for frame and of CRCA M.S. Sheet Construction with Red Oxide Primer and finally with approved colour paint to be stove enameled. The busbar shall be of aluminium with PVC sleeving of appropriate colour code, have a minimum current carrying capacity of 400 Amps. Colour shade shall be RAL 7032 as per DIN and shall be powder coated.

7.6.1.2
The Panel should be cubical compartmentalised type with separate cable chamber & Busbar Chamber. The Control terminals & Power terminals should be separated and necessary ferrule markings, Colour code shall be followed. A space for 300 mm shall be provided at the Bottom of the panel and necessary M.S. channel for the foundation shall be provided. 

7.6.1.3
The Busbar calculation shall be made for 1 Amp / mm2 for Aluminium. The necessary interlocks shall be provided as per system description. The fuse switch/switch fuse unit shall be IS:4064‑1978 and HRC fuse links shall be IS:2208‑1962 or IS:9224‑1979.

7.6.1.4
The  Contractor shall submit the drawings, interconnections diagram for approval of the Client/Consultant. Drawings shall indicate cable inlets, outlets, chamber dimensions and front and side elevations. Further, the Contractor shall also submit complete schematic of the electrical circuits for all pumps from the point of cable entry upto supply to the pumps. This drawing shall take into account all fuses, contactors, switches, meters etc.

7.6.1.5
The apparatus and circuits in the panels shall be so arranged as to facilitate their operation and maintenance and at the same time to ensure the necessary degree of safety.

7.6.1.6
Provision shall be made in the panel for terminating the incoming cables as required in the single line diagram. Only Top entries shall be permitted and all cables shall be provided with cable terminations.

7.6.1.7
Provision shall also be made for permanently earthing the frames and other metal parts of the switchgear by two independent connections.

7.7.0
CODES AND STANDARDS FOR PUMPS AND MOTORS
7.7.1
PUMPS

The pumps shall perform to the standards and codes as given below: 


IS:1520

Horizontal centrifugal pumps for clear, cold and fresh water.


BS:599

Methods of testing pumps.


PTC:8

ASME Power Test Codes ‑ Centrifugal Pumps.     

7.7.2
MOTOR

The following codes shall be applicable for the motor.


IS:325

Induction motors, three‑phase


IS:900

Induction motors, installation and maintenance, code of practice for


IS:7816

Guide for testing insulation resistance of rotating machines.


IS:4029

Guide for testing three phase induction motors. 


IS:3043

Code of practice for earthing.


Further to those stated above, the design, manufacture, installation and performance of motors shall conform to the latest Indian Electricity Act and Indian Electricity Rules. The motor shall also be acceptable to the Tariff Advisory Committee. 

7.8.0

FIRE FIGHTING ACCESSORIES 

7.8.1
Piping

Pipes of the following types (depending upon the description of item) shall  be used:


MS pipes conforming to IS:1239, ISI marked ( heavy / medium grade, as required ) for pipes  of sizes 150mm NB and below).

7.8.2
Piping ( for Pipes upto 150 mm dia )
The pipes shall be manufactured by Electric Resistant Welded ( ERW ) / High Frequency Induction Welding or Hot Finished Welded process. The sulphur and phosphorus requirements in steel shall not be more than 0.05 percent each. The tubes shall be manufactured from hot rolled steel skelps / strips conforming to IS :10748. 

The following manufacturing tolerances shall be permitted on the tubes and sockets :

Thickness : Shall not be less than 10 percent.

Weight : Shall not vary by more than 10 percent either way.

The pipes shall satisfy the following table with regard to diameter, thickness and weight of tube.

Screwed tubes shall be supplied with threads as per IS:554. Each tube shall be tested for hydrostatic test for leak tightness as an in process test at the manufacturer's works. The finished pipe shall be tested for Tensile Strength, Elongation, Bend Test and Flattening Test.


Hangers and supports shall be capable of carrying the sum total of all concurrently acting loads. They shall be designed to provide the required supporting effects and allow pipelines movements as necessary. 


The piping system and components shall be capable of withstanding 150 per cent of the working pressure including water hammer effects and test pressure upto 10.0 kg/cm2.


Flanged joints shall be used for connections to vessels, equipment, flanged valves and also on suitable straight lengths of pipeline of strategic points to facilitate erection and subsequent maintenance work.


All pipe to pipe recieving edges shall be bevel finished to a clean edge by a electric grinder. A requisite gap determined by the thickness of the weld electrode shall be given between the joints before start of welding.


Weld Electrodes shall be of approved make, of grade and type as suitable for the job. 


Joints shall be given a first weld in full width without burrs on the full dia of the pipe. Welding shall be carried out vertically from the surface to be welded. Weld fluxes shall not be so plastic such as to fall or drip down.


After application of first coat the weld shall be ground and then another layer of welding shall take place. The weld shall also be cleaned by grinding. Similarly, a third weld shall also be applied.

7.8.3
Valves

Sluice valves shall be used for isolation of flow in pipe lines For sizes upto 50 mm, gate valves shall be outside screw rising spindle type and shall be as per IS: 778 Class‑I and Class‑II, as applicable. For sizes 80 mm to 300 mm, gate valve shall be as per IS: 14846, PN=1.0 and shall be of outside screw and rising type and cast iron double flanged.  The valves shall, however, be tested to PN:1.6. 


Gate valves shall be provided with a hand wheel arrangement.


Non‑return valves shall be cast iron spring action swing check type. An arrow mark in the direction of flow shall be marked on the body of the valve. These valves shall conform to IS:5312. The flap shall be of cast iron and flap seat ring of leaded gun metal.


Valves below 50 mm size shall have screwed ends while those of 50 mm and higher sizes shall have flanged connections. Drain lines will have valves for draining.

7.8.4
Hydrant

Hydrant valve shall be as per IS: 5290 of stainless steel. The valve shall be oblique type complete with hand wheel, quick coupling connection, spring and gun metal blank cap as per I.S.:5290. The hydrant shall be fixed on Hydrant Riser through a 80 mm dia spool piece, at approx. 1.2 mtr from floor level. The Hydrant shall be IS marked. Orifice plate in 6 mm thick stainless steel with orifice of 32 / 40 / 50 mm dia shall be provided with each Hydrant.


The Hydrant shall be constructed from stainless steel as per IS, and finished to a smooth polish on screwed ends. The Hydrant shall have screwed inlet of 75 mm dia, flanged type with 4 nos holes. The outlet shall be 63 mm female instantaneous oblique type. The spindle shall be of gun metal with cast iron wheel. The Hydrant shall have a PVC plug with chain fixed to the main body of the Hydrant. The Hydrant shall conform to IS:5290. The Hydrant shall be tested to 25 kg / cm2 test pressure.  All threaded joints shall be sealed with Holdtite. The lug shall be wing type.

7.8.5

First Aid Hose Reel

The Hose Reel shall be cabinet type with in built drum and hub wheel ties. The supply pipe shall be of copper and be a part of the suspension assembly. The drum shall rotate freely on the assembly. The drum shall be fabricated from MS / GI sheet of minimum 18 guage thickness. The drum shall have a glazed front shutter.


The hose reel shall be directly tapped from the riser through a 25 mm dia pipe, the drum and the reel being firmly held against the wall by use of dash fasteners. The Hose Reel shall be swinging type (180 degrees) and the entire Drum, Reel etc shall be as per and IS:884 including marking. The tubing shall be of IS:444 marked and rayon double braided. The nozzle shall be 6 mm dia gun metal rotating head shut off type. A Ball Valve shall be used to shut off the water supply to the Hose Reel.

7.8.6
External Hose Cabinets

Each hydrant / Fire Brigade inlet shall be housed in a Hose Cabinet. The Hydrant Cabinet shall hold single headed hydrant, 2 nos.Hoses and 1 no. Branch pipes or Fire Brigade Inlets. 


The cabinet shall be of 3 mm aluminium sheet with MS angle stand. The Box shall have twin shutter with glass of 5.5 mm thickness.


The box work shall be powder coated with red paint. The words "Yard Hydrant", "Hydrant" etc. shall be painted in white (or red on the glass) in 75 mm high letters. The hose box shall be lockable with socket spanner. All horizontal surfaces shall be sloped adequately with water discharge holes. Vents shall also be located on sides of the Hose Box. 


A brick pedestal with brick wall complete with plaster shall also be constructed for supporting the hose box. All surfaces shall be plastered with 1 : 4 ratio ( 1 cement : 4 fine sand ) mortar.

7.8.7  
Air Vessel

The Air Vessel shall be provided to compensate for slight loss of pressure in the system and to provide an air cushion for counter acting pressure surges whenever the pumping set comes into operation. It shall be normally partly full of water, the remaining being filled with air which will be under compression when the system is in normal operation. Air vessel shall be fabricated from 8 mm thick MS plate with dished ends and suitable supporting legs.  It shall be provided with a 100 mm dia flanged connections from pump, one 50 mm drain with valve, one water level guage and 25 mm sockets for pressure switches.  The air vessel shall be hydraulically tested to 20.0 kg / cm2 pressure for 30 minutes. All Valves shall be Ball Valves in gunmetal. 


The Vessel shall be at least 1.5 M long ( excluding dished ends ) and shall be of 450 mm dia.

7.8.8  
Fire Brigade Inlet

Fire Brigade Inlet Connection shall be taken directly to the Down Commer. It shall comprise of multiple instanteous male inlet coupling with plug and steel chain. The Inlet shall have a dual plate wafer type non return valve and a Butterfly Valve on the line upto the Riser. The Fire Brigade Inlet shall be complete with necessary components like special fittings of medium quality MS bends, flanged tees etc. The plug shall be of  moulded P V C.


Fire Brigade Inlet for Tank Filling by Fire Brigade shall be four way with gun metal instanteous male inlet coupling connection for connection with Fire Brigade vehicles.


The inlets shall be provided with ABS Quality by Plastic Blank caps with chain and arrangement for attaching the blank cap &  chain to the FB inlet.

7.8.9  
System Drainage

The system shall be provided with suitable drainage arrangements with MS piping of 40 mm dia, complete with all accessories, and provided with 40 mm dia ball valve.

7.8.10
Pressure Gauge

The Pressure Gauge shall be constructed of die cast aluminium. It shall be weather proof with an IP 55 enclosure. It shall be a stainless steel Bourden tube type Pressure Gauge with a scale range from 0 to 16 Kg / CM square and shall be constructed as per IS: 3624. 

7.8.11
Painting

All Hydrant pipes shall be painted with post office red colour paint. All pipes shall first be cleaned thoroughly before application of primer coat. After application of primer coat two coats of enamel paint shall be applied. Each coat shall be given minimum 24 hours drying time. No thinners shall be used. Wherever required all pipe headers shall be worded indicating the direction of the pipe and its purpose such as " TO RISER NO. 1 " etc. All necessary protection to adjacent objects shall be taken by the Contractor. 

7.8.12
Butterfly Valve

The Butterfly Valve shall be suitable for waterworks and tested to minimum of 20 kg / sq cm pressure. The Valves shall fulfil the requirements of AWWA ( American Water Works Association ) C 504, API 609 and MSS‑SP‑67.


The body shall be of cast iron to IS:210 in circular shape and of high strength to take the minimum water pressure of 20 kg / cm2. The disc shall be heavy duty ductile iron with anti corrosive epoxy or nickel coating. 


The valve seat shall be of high grade nitrile rubber and shall be teflon coated or silicon coated. The Valve in closed position shall have complete contact between the seat and the disc throughout the perimeter. The elastomer rubber shall have a long life and shall not give away on continuous applied water pressure. The shaft shall be of EN 8 grade carbon steel.


The Valve shall be fitted between two flanges on either side of pipe flanges. The Valve edge rubber shall be projected outside such that they are wedged within the pipe flanges to prevent leakages. The flap shall be of ductile iron and nylon coated.


The Valves shall be supplied with manual gear operated opening / closing system by lever as required by the specifications.

7.8.13   
Couplings

Couplings shall be of gun metal, machined and polished to requirements. Both Male and female couplings shall be fitted into each other smoothly and without any unnecessary force. Couplings shall IS:903 marked with the name of the manufacturer. The coupling shall be tested to 25 kg / cm2 test pressure. The Male couplings shall be provided with lugs for inserting female coupling. The lugs of the coupling shall be wing type.

7.8.14   
Branch Pipe

The Branch Pipe shall be constructed from Gunmetal and finished to a smooth polish. The Branch shall have hook for control and grip type handle for holding. The Branch pipe shall be able to give straight stream. The Branch shall be as per IS:903. The Branch Pipe shall be tested to 20 kg / cm2 pressure.

7.8.15  
Pendant type Sprinkler Head

Sprinkler heads shall be of quartzoid bulb type with bulb, valve assembly, yoke and the deflector. The sprinkler shall be of approved make and type with 15 mm nominal dia outlets.


The bulb shall be made of corrosion free material strong enough to withstand any water pressure likely to occur in the system. The bulb shall shatter when the temperature of the surrounding air reaches at 68o / 79o C. K factor shall be as given in drawing.


The nominal bore shall be 15 mm dia and colour of liquid shall be Red / Yellow.


The Sprinkler head shall be UL listed.


The sprinklers below false ceiling shall also be provided with a double plate captive rosette assembly to seal the junction between the between the pipe and the false ceiling.

7.8.16

Installation Control Valve for Sprinkler

The Installation Control Valve shall be double seated clapper type check valve. The Body and cover shall be made from Cast Iron to ASTM A 126B. The seat and seat clamp shall be made from brass as per ASTM B16. The sealing to the seat shall be neoprene gasket. 


It shall be vertically mounted and the direction of water travel shall be indicated on the surface. It shall be rated to 12 Kg / cm2. 


A By‑pass check valve shall be fitted to adjust minor and slow variations in water pressure for balancing so as to avoid any false alarm.


A brass strainer shall also be provided at the point of water supply to the Alarm gong. A Retarding Chamber shall also be provided. The Chamber shall be able to balance the water pressure in case of water line surges.


Each Installation Control Valve shall have two sets of Pressure Gauges with brass ball valve type shut off.


A Water Motor Alarm. shall also be provided. This shall be mechanically operated by discharge of water through an impeller. The drive bearing shall be weather resistant. A strainer shall be provided on line before the nozzle. The Gong piece shall be constructed from brass to ASTM B16. The Housing and Housing Cover shall be pressure die cast aluminium.

7.8.17 

Codes & Standards

The following codes and standards and their subsequent modifications shall apply for the design, manufacture, shop testing, erection, fabrication at site, testing and trial operation of piping, valves and specialities requirements :


IS:554.

Dimensions for pipe threads where pressure tight joints are required on the threads.


IS:638.

Sheet rubber jointing and rubber insertion jointing.


IS:778

Copper alloy gate, globe and check valves for water  work purposes.


IS:780.

Sluice valves for water‑works purposes (50 mm to  300 mm).


IS:901.

Couplings, double male and double female, intantaneous pattern for fire fighting.


IS:1239

Mild steel tubes, tubulars and other wrought (Part I & II) steel fittings.


IS:884.

Swinging type wall mounted hose reel with drum,


IS:388.

hose tubing.


IS:4038

Foot valves for water‑works purposes.


IS:5290

Landing valves.


IS:10221
Anti corrosion treatment for underground MS pipes.


IS:5312

Swing check type reflux (non‑return) valves.


Rules for Automatic sprinkler installation & Tariff Advisory Committee.   
7.9.0

FIRE ALARM SYSTEM

7.9.1
Scope of Work

Manual Fire Alarm System is proposed for the School Building.. 


For the Public Address System there shall be a PA System with the Fire Alarm panel having rack mounted Amplifier with microphone. The PA Console shall be provided with one channel system for allowing the fire signal annunciation to be transferred directly to the floor. The Console shall be provided with a Selector Switch Panel to allow for Voice Announcement for any particular floor.


The work under this system shall consist of furnishing all materials, equipments and appliances and labour necessary and required to install automatic Fire Detection and Alarm System complete with Main Control Panel, Hooters, Manual Push Button, Visual Alarm etc. Any openings / chasing in the wall / ceiling required to be made for the installation shall be made good in manner to the satisfaction of the Engineer. The system shall incorporate a P.A. System at the Main Control Panel with multi Channels, Selector Switch and Hooter / Speaker as indicated in drawings.

7.9.2 

Hooter cum Speaker

Dual Tone hooter shall have speaker with line matching transformer and shall give discontinuous / intermittent audible alarm automatically whenever smoke detector or heat detector operates. Hooter shall be complete with magnetic coil and accessories, ready for mounting. The hooter cum speaker should also have facilities for speaker announcement. Each speaker shall be provided with a Line Matching Transformer.


Hooter casing shall be made from high grade ABS of red colour. The Line Matching Transformer shall be as per Approved Makes given.
7.9.3 
Manual Push Button

Manual Push Button shall be of Break Glass Type units, completely made from red coloured ABS plastic. with provision for cable or conduit coupling. The Manual Push Button shall have the word prescribed in clear bold letters on facia window "In Case of Fire Break Glass". Installation of manual push button shall be as per IS:2189. 


The Box shall be red colour in Post Office red colour. It shall also have red LEDs to indicate Fire signal. All Manual Call Boxes shall be flush type.  

7.9.4
Fire Alarm Control Panel

The Control Panel in general shall conform to IS:2189. The panel shall be totally enclosed dust and vermin proof type made of 2 mm thickness dust inhibited sheet with even baked finish. The panel shall be of completely solid state design. The system shall operate satisfactorily from 5 degrees C to 50 degrees C and 95 % humidity. The components shall be suitable for satisfactory operation even when the auxiliary supply voltage falls to 70 % of their rated voltage.


The primary function of control panel shall be to respond automatically to the operation of one or more Manual Call Box give fire alarm and to indicate area / areas where the device has activated. The operation of one or more MCB shall result in simultaneous alarm given by the following:

The external alarm hooters at floor of actuation.

A visible indication on control panel.

Audible alarm on control panel itself (common for all zone, through a piezo sounder).


The secondary function on the control panel shall be to indicate the faults within the system. An immediate fault warning shall be given by an audible and visual signal on the control panel. A fault warning shall be given in case of any of the following occurring:

Failure or disconnections of leads to all zones.

Failure or disconnections of main normal supply or battery or low voltage battery voltage beyond 5%.

Short circuit or open fault.

Failure of any fuse / protective device.


The system shall be supervised for the following conditions:

Open circuit in detector wiring.

Short circuit in detector wiring.

Normal conditions.

Fire conditions.

A.C Mains failure.

Battery Low Voltage Alarm.

A common fault light shall be provided to indicate each of the above points.

Dual lamps shall be provided to indicate fire conditions and to ensure against lamp failure both lamps shall be connected in parallel. A common electronic audible alarm shall be provided but the fire signal shall be different from the fault signal by providing different tones for fire and fault conditions.


There shall be one indicator for fire and one for fault in the control panel corresponding to each zone. Each zone shall have two illuminating units of fire fault indication. Each indicator shall be clearly labelled with zone number and inscribed with the "Code Name" i.e words "Fire" or "Fault" or "Silence". Separate indicator must be provided in green for system, standby on etc. 


The Main control panel shall also have the facility of Public Address system with built in Microphone. The P A System shall be coupled with the Fire Alarm Panel. The P A System shall have a floor wise selector switch to provide announcements to that particular floor.
8.0 LIFTS

6.17 General

This specification covers manufacture, testing as may be necessary before despatch, delivery at site, all preparatory work, assembly and installation, commissioning putting into operation of Lifts.

6.18 Location

The Lifts will be installed at Indian Institute of Science, Education and Research, Thiruvananthpuram, Kerala

6.19 Technical specification


The technical specification shall be as per CPWD Technical Specifications for Electrical Works (Part III Lifts & Escalators-2003) and latest editions of relevant IS codes.

6.20 Power Supply

The lift shall be suitable for power supply of 415 V, 3 Phase, 4wire, 50 Hz, AC.

6.21 Compliance with Regulations and Indian standards

All works shall be carried out in accordance with relevant regulation, both statutory and those specified by the Indian Standards related to the works covered by these specifications. In particular, the equipment and installation will comply with the following:

(i) Factories Act.

(ii) Indian Electricity Rules

(iii) I.S.& BS Standards as applicable

(iv) 
Workmen's compensation Act

(iv) Statutory norms prescribed by local bodies like NDMC etc.

6.22 Detailed Technical Parameters for the lifts to be supplied


The proposed lifts are gear less and machine room less. The hoisting equipment shall be kept inside the shaft and machinery unit shall be compact & highly energy efficient. The hoisting equipment shall be gearless type with 3 phase AC motor with permanent magnet technology. Motor efficiency shall be 70 % – 75 % and power factor shall not be less than 0.8. The bearings shall be of spherical roller type   and main suspension ropes shall be of round steel wire.


The detailed technical parameters are as follows:

	Sl. No.
	DESCRIPTION
	13 PASSENGER

(C1,C2,D1,D2)
	13 PASSENGER

(C3)

	1
	No of Lifts required
	4
	1

	2
	No of Persons/ Load in Kg
	13(884Kg)
	13(884Kg)

	3
	Rated speed
	1.25 meter/sec. 
	1.25 meter/sec. 

	
	
	
	

	4
	Travelling Meter
	21.7meter (approx)
	21.7 Meter (approx)

	5
	No of Floor served
	-2 to Ground floor and up to 4th Floor
	G to 6th  Floor

	6
	Inside Size of Lift well as per IS 14665 (Part-I), 2000
	2500m (W) x 1900 mm (D)
	2500m (W) x 1900 mm (D)

	7
	Pit Depth
	1600 mm
	1600 mm

	8
	Clear Inside size of Lift Car 
	2000 mm (W)  x 1100mm (D) x 2300 mm (H) including ceiling
	2000 mm (W)  x  1100mm (D) x 2300 mm (H) including ceiling

	9
	Position of counter weight
	As per design – Side / Rear
	As per design – Side / Rear

	10
	Position of Machine room
	Above the lift shaft
	Above the lift shaft

	11
	Position of Door
	Centre opening( In Front Side)
	Centre opening( In Front Side)

	12


	Opening of car   Door
	900 mm(W) x 2100 mm(H).  SS vandal proof finish.
	800 mm(W) x 2000 mm(H).  SS vandal proof finish.

	13
	Type of Control
	Microprocessor Based AC V3F, Selective Collective  simplex control
	Microprocessor Based AC V3F, Selective Collective  simplex control

	
	
	
	

	14
	Type of operation
	Simplex  
	 Simplex  

	15
	Type of signal system
	As per technical specification.
	As per technical specification.

	16
	Type of signal system
	a) Digital floor position indicator in the car and at all landings 
	a) Digital floor position indicator in the car and at all landings

	
	 
	b) Travel direction Indicator in the car and at all landings 
	b) Travel direction indicator in the car and at all landings 

	
	 
	c) Overload warning audio & visual indicator
	c) Overload warning audio & visual indicator

	
	 
	d) Battery operated alarm bell and emergency light.
	d) Battery operated alarm bell and emergency light.

	
	 
	e) Car operating panel with Sophisticated design – buttons flush with back plate. LED illumination. 
	e) Car operating panel with Sophisticated design – buttons flush with back plate. LED illumination

	
	 
	f) Luminous hall buttons at all landings.
	f) Luminous hall buttons at all landings.

	
	 
	g) Fireman’s switch at ground floor 
	g) Fireman’s switch at ground floor

	
	
	h)Infra-Red Door Screen
	h) Infra-Red Door Screen

	
	
	j) MBW
	j) MBW

	
	
	k) Scaffolding
	k) Scaffolding

	
	
	l) Pit ladder 
	l) Pit ladder 

	
	
	M) Flooring- Granite 
	M) Flooring- Granite

	17
	Electric supply
	AC 400/440 VOLTS, 3 PHASE, 50 CYCLES
	AC 400/440 VOLTS, 3 PHASE, 50 CYCLES

	
	
	
	

	18
	Is neutral wire available for control circuits
	Yes
	Yes

	19
	ARD
	To be provided
	To be provided

	20
	Disable friendly features
	Handicap Provision, Braille Button & SS Handrail on rear side to be provided
	Handicap Provision, Braille Button & SS Handrail on rear side to be provided


	LIST OF APPROVED MAKES

	NOTE:  THE CONTRACTOR SHALL QUOTE HIS RATES ON THE BASIS OF THE PRICE OF BEST QUALITY PRODUCT OF THE BRAND / MAKE. IN CASE ANY PARTICULAR BRAND OF ITEM IS NOT ACCEPTABLE TO THE CLIENT, THE CONTRACTOR SHALL SUPPLY ITEMS OF OTHER APPROVED BRANDS AT NO EXTRA COST.

	SL. NO.
	MATERIAL
	 
	MAKES/MANUFACTURER

	A
	CIVIL WORKS

	1
	ANTI - TERMITE TREATMENT
	
	OSOLIN, OR EQUIVALENT AGENCIES. 


	2
	CONCRETE ADDITIVE
	
	SIKA/STP/CICOTECHLTD/PIDILITE/FOSROC/FAIRMATE/MC BOUCHEMIE/ CHOKESY


	3
	ADHESIVE FOR DOOR WORK
	
	FEVICOL/VAMICOL/DUNLOP


	4
	DASH FASTENERS
	
	HILTI/ FAISCHER/ BOSCH


	5
	DOOR LOCKS
	
	 GODREJ/ HARRISON/ LINK


	6
	ALUMINIUM  DOORS & WINDOWS FIXTURES/ FITTING 

	
	EVERLITE / ARGENT/ CLASSIC/ CROWN/ EARL BIHARI

	7
	BITUMASTIC FIBRE BOARD
	
	SHALIMAR TAR PRODUCT/FOSROC


	8
	EXPANSION JOINT SYSTEM
	
	HERCULES / J. SONS/ KANTAFLEX


	9
	FIRE DOORS
	
	NAVAIR/ SHAKTI - MET DOR/ GODREJ



	10
	FLUSH DOOR SHUTTERS
	
	DURO/GREENPLY/CENTURY


	11
	 STAINLESS STEEL HARDWARE
	
	ARKAY/ GODREJ/ D-LINE/ CARL-F 



	12
	LAMINATES
	
	 DURO/ CENTURY/  GREENLAM/  FORMICA/ DECOLAM/ EURO 



	13
	PLYWOOD/ BLOCKBOARD/ PLY BOARD
	
	DURO/ GREENPLY/CENTURY/ KITPLY/ GREENLAM/  NOVAPAN/ MARRINO/ GREENPLY/ EURO



	14
	PRE- LAMINATED PARTICLE BOARD
	
	ANCHOR/ NOVAPAN/  CENTURY/ GREEN PLY/ARCHIDPLY



	15
	PVC CONTINUOUS FILLET FOR PERIPHERY PACKING OF GLAZINGS/ STRUCTURAL/ GLAZINGS
	
	ROOP/ ANAND/ FOREX PLASTIC/ NAGALIA/ TRADING COMPANY

	16
	STAINLESS STEEL BOLTS, WASHERS, NUTS &  SCREWS


	
	KUNDAN/ PUJA/ ATULI 

	17
	STAINLESS STEEL FRICTION/SPRING HINGES


	
	EARL BIHARI/ SECURISTYLE/ EBCO /ARKAY

	18
	M.S. PIPE 
	
	JINDAL/ PRAKASH- SURYA/ KALINGA/ TATA / TT SWASTIK



	19
	CERAMIC TILES  
	
	JOHNSON/ SOMANY/ KAJARIA/ SPARTEK/ NITCO/ ORIENT/ BELL CERAMICS



	20
	CERAMIC TILES ADHESIVE
	
	CICO TECH LTD / BELL/ PIDILITE/BAL ENDURA/ BASF/SIKA/FAIR MATE



	21
	COMPRESSED CHEQUERED TILES
	
	JOHNSON/ SOMANY/ KAJARIA/ SPARTEK/ NITCO/ ORIENT/ BELL /SCORPIO/ULTRA 

	22
	VITRIFIED TILES
	
	NITCO/ NAVEEN/ BELL/ H.R. JOHNSON/ KAJARIA/ SOMANY / EURO



	23
	THERMAL INSULATION/ROCKWOOL/MINERAL WOOL/PUF
	
	 M/S LLOYD INSULATIONS INDIA LTD./ MALARPUR ENTECH/ARMACELL

	24
	WATER PROOFING AGENCIES/ MATERIAL 
	
	SHALIMAR TAR PRODUCTS/ IWL (INDIA) LTD. / LLYOD INSULATIONS INDIA LTD. / CHEMISOL ADHESIVE PVT. LTD. MUMBAI/ INDIAN WATER PROOFING /OVERSEAS WATER PROOFING/ (CHEMISTIK) TEXAS LTD/ FOSROC /SIKA / CICO TECH LTD/ MC BOUCHEME/BASF

	25
	METAL SHEET ROOFING

	
	 M/S LLOYD INSULATIONS INDIA LTD./ M/S KIRBY / M/S TATA BLUE SCOPE / M/S INTER ARCH / KARTHIK ROOFINGS

	26
	DRY DISTEMPER


	
	PAINTS ETC SHALL BE FIRST QUALITY OF ICI / BERGER / ASIAN / SHALIMAR / NEROLAC /JOHNSON & NICHOLSAN

	27
	OIL BOUND DISTEMPER/ACRYLIC WASHABLE DISTEMP[ER


	
	

	28
	OTHER PAINTS/ PRIMER


	
	

	29
	PLASTIC EMULSION PAINT


	
	

	30
	SYNTHETIC ENAMEL PAINTS


	
	

	31
	RESIN BASED PAINTS


	
	

	32
	EXTERNAL EMULSION PAINT


	
	

	33.
	TEXTURE PAINT
	
	BERGER/ J & N/ SPECTRUM/ ASIAN / SHALIMAR/ ICI

	34.
	CLEAR GLASS/ CLEAR FLOAT GLASS/ TOUGHENED GLASS
	
	MODI/ SAINT GOBAIN (SG)/ ASAHI INDIA / GSC/ ATUL



	35
	GYPSUM FALSE CEILING
	
	INDIA GYPSUM/ LAFFARGE /ST. GOBAIN (GYPROC)



	36.
	POLYSULPHIDE SEALANT
	
	PIDILITE/ FOSROC/ CHOKSEY/ CICO TECH LTD /SIKA, MC BOUCHEMIE, BASF/FAIR MATE

	37.
	ALUMINIUM EXTRUSION
	
	INDAL/ HINDALCO/ JINDAL.

	38.
	ALUMINIUM FABRICATORS
	
	M/S. INTERNATIONAL GLASS HOUSE, M/S. AGV ALFA LAB LTD., M/S. CONSOLIDATED ENGG. COMPANY/ M/S. AJIT (INDIA) PVT. LTD. / CALCO / ALKARMA



	39.
	DOOR CLOSER / FLOOR SPRING
	
	DOORKING/EVERITE/ HARDWYN/MASTER



	40.
	CEMENT
	
	ACC (ASSOCIATED CEMENT CO.)/ L&T/ GUJRAT AMBUJA CEMENT / BIRLA CORP. LTD. (CEMENT DIVN.) JK CEMENT/ GRASIM CEMENT / SHREE CEMENT / CENTURY / LAFFARGE / PRISM / INDIA CEMENT / BINANI

	41.
	READY MIX CONCRETE
	
	 ACC/ UNITECH/RMC LTD./ L&T / COROMANDAL/ COMPUTRISED BMC PLANT BY CONTRACTOR

	42.
	REINFORCEMENT STEEL
	
	SAIL/ RASHTRIYA ISPAT NIGAM LTD. / TISCO/ IISCO

	43.
	CALCIUM SILICATE BOARDS
	
	HILUX / AEROLITE 



	44.
	CACIUM SILICATE TILES
	
	AEROLITE / HILUX .



	45.
	E.P.D.M. GASKETS
	
	ANAND REDDIPLEX/ ENVIRO SEALS

	46.
	SILICON SEALANTS (I) WEATHER SEALANT (II) STRUCTURAL GLAZING SEALANT
	
	GE- SILICON/ PIDILITE/CHOKSEY/ WACKER/ FORSOC/ CICO/ DOW CORNING/ SIKA/ 

	47.
	WHITE CEMENT
	
	BIRLA WHITE/ J.K. / GRASIM

	48.
	MICRO PERFORATED GFR (GLASS FIBER REINFORCED)
	
	SAINT GOBAIN/ANUTONE

	56.
	VITREOUS CHINA SANITARYWARE   

	
	HINDWARE / PARRYWARE / CERA

	57.


	W.C. SEATS & COVER
	
	HINDWARE / PARRYWARE / CERA

	58.
	HANDICAPPED TOILET
	
	HINDWARE/PARRYWARE/ CERA

	59.
	STAINLESS STEEL SINKS
	
	JAYNA/KINGSTON/ NEELKANTH /NIRALI

	60.
	C.P. FITTINGS & ACCESSORIES & FLUSH VALVES
	
	JAQUAR/PARKO/ KINGSTON

	61.
	LIQUID SOAP DISPENSER
	
	CHILLY/EURONICS/UTEC / KOPAL

	62.
	SENSOR OPERATED AUTO FLUSHING SYSTEM FOR URINALS
	
	JAQUAR / AOS SYSTEMS / ANGASH /EURONICS / UTEC

	63.
	HAND DRIER
	
	KOPAL / EURONICS / UTEC

	64.
	SOIL, WASTE & RAIN WATER PIPES & FITTINGS

SWR UPVC PIPES & FITTINGS FOR CONFORMING TO IS : 13592 - 92


	
	SUPREME /PRINCE / AJAY/ ASTRAL / FINOLEX/ KISAN

	65.
	DUCTILE IRON PIPES (IS:8329)
	
	ELECTROSTEEL/KESORAM/JINDAL

	66.
	DUCTILE IRON FITTINGS (IS:9523)
	
	ELECTROSTEEL/KESORAM/ JINDAL/KARTAR

	67.
	RCC PIPES
	
	INDIAN HUME PIPE/ PRAGATI CONCRETE UDYOG/ ISI MARKED PIPES

	68.
	G.I. PIPES
	
	TATA/ JINDAL HISSAR / PRAKASH SURYA

	69.
	G.I. FITTINGS

(MALLEABLE CAST IRON)
	
	R/KS / UNIK / ZOLOTO

	70.
	CPVC PIPES & FITTINGS FOR INTERNAL & EXTERNAL SUPPLY
	
	AJAY / ASTRAL / ASHIRWAD / SUPREME

	71.
	UPVC PIPES CONFORMING TO IS:4985-2000
	
	SUPREME / FINOLEX / KISAN/ ASTRAL

	72.
	GUN METAL VALVES (FULLWAY, CHECK AND GLOBE VALVES)
	
	ZOLOTO / LEADER / SANT/ KARTAR/ATAM

	73.
	C.I. VALVES  (FULLWAY, CHECK AND GLOBE VALVES)
	
	ZOLOTO/ KIRLOSKAR / SANT / CASTLE / KARTAR

	74.
	BALL COCKS, CHECK & FOOT VALVE, PRV, AIR VALVE
	
	GPA/SANT/L & K / TBS / ZOLOTO

	75.
	STONEWARE PIPES & GULLY TRAPS
	
	PERFECT/BURN/HIND / RK

	76.
	C.I. MANHOLES COVERS AND FRAMES
	
	NECO / R.I.F. / B.C. /NEER/ HEPCO/SKF



	77.
	STAINLESS STEEL/C P GRATING
	
	CHILLY/CAMRY /JAYNA

	78.
	COCKROACH TRAPS
	
	CHILLY/CAMRY/ JAYNA

	79.
	RCC/SFRC MANHOLE COVERS/ PRECAST RCC GRATING
	
	KK / S K PRECAST CONCRETE/ ADVENT CONCRETOVISION

	80.
	PVC-U PIPES FOR SEWERAGE AND DRAINAGE CONFORMING TO IS:15328:2003 AND IS MARKED
	
	SUPREME / FINOLEX / KISAN

	81.


	MIRROR
	
	ATUL/ MODI GUARD /GOLDEN FISH / SAINT GOBAIN

	82.
	WATER COOLERS
	
	BLUE STAR/VOLTAS/USHA

	83.
	WATER HEATER
	
	RACOLD/VENUS / BAJAJ / AO SMITH (JAQUAR)

	B
	ELECTRICAL WORKS
	
	

	1. 
	VOLTMETER AND AMMETER
	
	AE / MECO / UNIVERSAL / RISHAB 

	2. 
	SELECTOR SWITCH, PUSH BUTTONS, EMERGENCY SWITCHES 
	
	KAYCEE / L & T / GE / BCH

	3. 
	CURRENT TRANSFORMER
	
	AE / KAPPA / PRECISE / ADVANCE / GILBERT MAXWELL / INDCOIL

	4. 
	HRC FUSES
	
	L & T / GE / SIEMENS / ABB

	5. 
	MCB
	
	L & T (HAGER) / SCHNEIDER - (MULTI9) / SIEMENS - (BETAGARD) / ABB (S - 270 RANGE) / LEGRAND (LEXIC)

	6. 
	MAIN / SUB DISTRIBUTION BOARD
	
	SIEMENS / LEGRAND (LEXIC) / L & T (HAGER) / SCHNEIDER / ABB

	7. 
	RCBO
	
	SIEMENS / LEGRAND(LEXIC) / ABB / L & T (HAGER) / SCHNEIDER

	8. 
	FRLS PVC INSULATED COPPER CONDUCTOR SINGLE / MULTI CORE STRANDED WIRES OF 650 / 1100 VOLT GRADE
	
	L & T / FINOLEX / PARAGON (ELEKTRON) / SKYTONE / BATRA HENLEY

	9. 
	TELEPHONE WIRES
	
	SKYTONE / FINOLEX / BELDEN / HAVELLS / BATRA HENLEY

	10. 
	TELEPHONE TAG BLOCK
	
	TVS R & M / KRONE

	11. 
	MS CONDUIT / PVC CONDUIT
	
	BEC / AKG / INTER CRAFT NEC / ATUL PIPE

	12. 
	SWITCHES, TV & TELEPHONE SOCKET OUTLETS, BOXES (MODULAR TYPE) (RJ - 11, RJ - 45)
	
	LEGRAND (ARTEOR)/ MK(BLENZE) 

	13. 
	CEILING FAN / WALL BRACKET FANS
	
	HAVELLS / ALMONARD / CROMPTONN GREAVES 

	14. 
	EXHAUST FAN
	
	HAVELLS / ALMONARD / CROMPTONN GREAVES 

	15. 
	TERMINAL BLOCKS / CAGE CLAMP / CONNECTORS
	
	WAGO & CONTROLS / PHOENIX CONTACTS

	16. 
	LIGHTNING PROTECTION
	
	SOUTH ASIAN ENTERPRISE LTD. / DEHN INDIA PVT. LTD.

	17. 
	TRANSIENT VOLTAGE SURGE SUPPRESSOR
	
	PHOENIX / SIEMENS / DEHN

	18. 
	FLOOR TRUNKING / WALL CHANNELS
	
	MK / LEGRAND / NEXO

	19. 
	MULTI - FUNCTION METER
	
	ABB / SIEMENS / L & T / HPL SOCOMEC

	20. 
	DWC HDPE PIPE
	
	DURA LINE / CARLON / EMTELLE

	21. 
	COMPUTER NETWORKING
	
	AKSH / SIGNAMAX / SIMON

	22. 
	LIGHT FIXTURES
	
	PHILIPS / TRILUX / SCHREDER 

	23. 
	LAMPS & TUBES
	
	OSRAM / PHILIPS / CROMPTON GREAVES

	24. 
	ENERGY METER
	
	CONZERV (EM 6400 WITH MD) / HAVELLS / HPL SOCOMEC / SIEMENS (PAC) / SCHNEIDER (PM810)

	25. 
	MOULDED CASE CIRCUIT BREAKER
	
	L&T(D SHINE) / SIEMENS (SENTRON) / SCHNEIDER COMPACT - NS / ABB (TMAX) / LEGRAND (DPX)

	26. 
	MCB
	
	SCHENEIDER (MULTI9) / L&T (HAGAR) / SIEMENS (BETAGARD) / LEGRAND - LEXIC

	27. 
	INDICATING LIGHTS
	
	ABB / SIEMENS / L&T / AE / VAISHNAV / SCHNEIDER 

	28. 
	INDICATING INSTRUMENTS
	
	RISHABH / CONSERVE / L&T / YOKINS INSTRUMENTS / ENERCON

	29. 
	LT CABLE
	
	CABLE CORPORATION OF INDIA / UNIVERSAL / GLOSTER / FINOLEX  / POLYCAB

	30. 
	CABLE GLANDS
	
	DOWELS / CROMPTION / BICO / SIEMENS / COMET / RAYCHEM

	31. 
	LT PANEL / CAPACITOR PANEL / DG PANEL / FEEDER PILLAR 
	
	SIEMENS / ADVANCE PANELS & SWITCHGEAR PVT. LTD. / ABB / TRICOLITE / SCHNEIDER

	32. 
	CABLE TRAYS
	
	CTM ENGINEERING / LEGRAND CABLOFIL /  INDIANA / SLOTCO / MEM / VENUS / 

	33. 
	CABLE LUGS
	
	DOWEL / CROMPTION / BICO / SIEMENS / COMET / CABSEAL

	34. 
	OCTAGONAL / ORNAMENTAL POLE (G.I.)
	
	PHILIPS / BAJAJ / TRANSRAIL LIGHTING LTD. (TLL) / SCHREDER

	35. 
	LIFT
	
	JOHNSON / OTIS / KONE

	C
	FIRE PROTECTION WORKS

	1.
	PIPES ( M S / G I )
	
	TATA / JINDAL/PRAKASH SURYA / DADU



	2.
	GUN METAL VALVES


	
	LEADER / SANT / ZOLOTO

	3.
	SINGLE HEADED HYDRANT VALVES, FOUR WAY

FIRE BRIGADE INLET &  SHUT OFF NOZZLE
	
	NEWAGE / EVERSAFE/SB

	4.
	PIPE FOR HOSE REEL
	
	MITRAS

	5.
	SLUICE & NON RETURN VALVES
	
	VENUS / KALPANA / AIP

	6.
	PRESSURE SWITCH
	
	INDFOSS / SWITZER

	7.
	PRESSURE GAUGES
	
	BRC / HD / WAREE

	8.
	PUMP
	
	KIRLOSKAR / KSB / MATHER & PLATT.

	9.
	MOTOR
	
	ABB / SIEMENS / CROMPTON GREAVES / KIRLOSKAR

	10.
	ENAMEL PAINTING OF PIPES ETC
	
	ASIAN / GOODLAS NEROLAC / ICI / BERGER.

	11.
	PAINT PRIMER
	
	ASIAN / JENSON NICHOLSON / BERGER.

	12.
	FASTENERS.
	
	HILTI / FISCHER

	13.
	WELD RODS
	
	ADVANI / ESAB

	14.
	BALL VALVES
	
	RB ( ITALY ) / BUGATTI / ZOLOTO/ CIM

	15.
	BUTTERFLY VALVE
	
	AUDCO / C & R / DANFOSS / AIP

	16.
	FIRE EXTINGUISHERS
	
	MINIMAX / KANEX / LIFEGUARD

	17.
	RRL HOSE
	
	NEWAGE PREMIER SYNTHETIC

	18.
	RUBBER GASKETS 

	
	C I C / VARUNA



	19.


	HOSE DRUM ( ALUMINIUM ALLOY )
	
	NEWAGE/ EVERSAFE

	
	FIRE PROTECTION – ELECTRICAL WORKS

	20.
	POWER CABLES

	
	CABLE CORP OF INDIA / ICC / GLOSTER / SK

	21.
	CONDUIT ERW (ISI MARKED)
	
	BEC / AKG

	22.
	CONTACTORS & OVERLOAD RELAYS
	
	L&T / SIEMENS / GE POWER

	23.
	VOLTMETER/AMMETER
	
	L&T / AE / IMP

	24.
	CT/PT TRANSFORMER
	
	AE / KAPPA / C & S

	25.
	S.F. UNIT
	
	L&T / SIEMENS / GE / CONTROLS & SWITCHGEAR

	26.
	CABLE TRAYS
	
	SLOTCO / PILCO

	27.
	INDICATING LAMPS
	
	L & T / SIEMENS / GE POWER

	28.
	ELECTRICAL PUMP PANELS
	
	RISHA / AUTOMATIC CONTROLS

	
	FIRE ALARM WORKS

	29.
	MANUAL CALL BOX
	
	AGNI.

	30.
	PVC INSULATED COPPER CABLES

(ARMOURED OR OTHERWISE).
	
	SKYLINE / RAVIN / HAVELLS

	31.
	PVC INSULATED COPPER WIRE


	
	SKYLINE / RAVIN / HAVELLS

	32.
	FIRE ALARM PANEL
	
	RAVEL / DAKSH / SAFEWAY

	33.
	SPEAKER BOX
	
	AGNI

	34.
	AMPLIFIER, LMT & SPEAKER



	
	PHILIPS / AHUJA / SYSTEM SENSOR

	NOTE: DETECTORS / PANEL AND MODULES SHALL HAVE TO BE FROM THE SAME COMPANY


IISER TVM


  TECHNICAL SPECIFICATION
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