

		


BID DOCUMENT (VOL.III) – TECHNICAL SPECIFICATION



Name of the work : 

Providing “Interior / connected works” for the development of additional office space for NBA at TICEL Bio Park, CSIR Road, Taramani, Chennai – 600 113.




Name of the employer:

National Biodiversity Authority,5th Floor, Ticel BioPark, CSIR Road, Taramani, Chennai – 600 113.




Name of the Architect:

M/s Arkie Atelie Design India (P)Ltd.,
No.6, Venus Colony,
Second Street, Alwarpet,
Chennai – 600 18.























[bookmark: _GoBack]ANNEXURE – I

NAMES OF ASSOCIATE AGENCIES TO BE ENGAGED BY THE CONTRACTORS IN EXCECUTING THE ELECTRICAL INSTALLATION / AIR CONDITIONING / FIRE ALARM WORKS/SPRINKLER WORKS


	S No
	Trade
	Name of Agencies
	Address of Agencies with Contact Phone no and Mobile No
	Whether Experience Certificate/Electrical valid “ESB” grade / “EA” grade license certificate are enclosed

	1
	Electrical Installation



	
	
	

	2
	AC Installation



	
	
	

	3
	Fire Alarm



	
	
	

	4
	SPRINKLER
	
	
	





Signature of tenderer with seal

Date:

Note: 

a. Contractors who have in-house Electrical / Fire Alarm execution team may need only to furnish the copy of valid “ESB’” grade / “EA” grade license in firm name.
b. Any change in Associate Agencies during the execution / tenancy of the contract shall be brought to the knowledge of Consultant/Architect / NBA in writing and prior approval of Consultant/ Architect /NBA is required before any such act.
c. Though Associates Agencies will be approved for the works mentioned above,  the Contractor will be responsible for the quality and completion as per schedule

ANNEXURE – II

NAMES OF ORIGINAL EQUIPMENT MANUFACTURES (OEM) OF AIR- CONDITIONING / LIGHT FIXTURES CONSIDERED IN THE WORK FROM OUT OF THE LIST OF APPROVED MAKES GIVEN


	S No
	Trade
	Name of OEM
	Address of OEM or their authorized dealer with Contact Phone no and Mobile No
	Remarks

	1
	AC  Ducting Accessories

	
	
	

	2
	Light Fixtures

	
	
	

	3
	Fire Alarm-Accessories

	
	
	

	4
	Cables and wires
	
	
	












Signature of tenderer with seal
Date:

ANN EXURE – III



Name of the work: Composite Tender for the Interior, Electrical, Air-conditioning, Fire Alarm and other allied works for National Bio Diversity Authority – in   their new leased premises at Taramani, Chennai-600 113.

DECLARATION



I / We -----------------------------------------------------------------------------the bidder(s) for the present project do hereby solemnly declare that our Firm / Company / joint Venture / Consortium is not under liquidation and the said entity is not under court receivership of any similar proceedings under court of any competent jurisdiction at the time of bidding.







Signature of tenderer with seal


Date:

NOTE:

1) (In case of Partnership / Joint Venture) it should be signed by all partners.
2) In case of Consortium this declaration to signed by the leader.
3) Please strike out which is not applicable


















CONDITIONS OF CONTRACT (For Electrical works)

1. The work should be carried out as per IER 1956 amended up-to-date and to the Entire satisfaction of NBA / Architect / consultant
	
2. Colour coding should be strictly followed for the entire installation as per Standards. Circuit wires and point wires should have distinct colour coding

3. All the MCB used in the works should be rated for 10ka and with C Curve. and for UPS supply “D”curve

4. The distribution board, A/C control box, switch control boxes etc shall have the Enclosures as supplied by the manufacturer 

5.  Circuit wiring shall be measured from distribution board up to first switch control box only; looping circuit shall not be paid for separately. 

6. All circuits shall be run in individual conduits only. Circuits of the same phases if required may be run in the same conduit with the consent of the electrical Consultant however the rates for the same shall be revised accordingly.

7.  Junction / Adaptor boxes shall be provided wherever necessary for the termination of conduit /cable as required without any additional cost junction Boxes are permitted only above MDB /PDB LDB .junction boxes if required in other places shall be fixed only with the consent of the Architect.

8.  The rates quoted shall be inclusive of all civil works for embedding the conduit (in Ceiling /wall /floor), recessing switch control box distribution boards etc with rough plastering chicken mesh should be used while plastering when number of conduits exceeds two in row.

9.  The rates quoted shall be inclusive of all taxes and duties currently as applicable 

10.  The quoted rates shall be self sustaining and shall remain valid for any increase or decrease in quantity

11.  The quoted rates shall remain firm till the entire installation is handed over no revision of rates shall be entertained at any cause.

12. All equipment used in the work shall be new and of best quality to is and ISI stamped unless otherwise approved.

13.  Additional work if any required by the client shall be carried  out with the  consent  of the NBA /Architect / l consultant

14.  Necessary shop drawing shall be submitted for the panel boards for the approval of the NBA / Architect/ consultant.


15.  The contractor should test all the cables for insulation and the earth electrode for resistance and submit the results to the electrical consultant /client

16.  The NBA / Architect/Consultant  reserves the right to accept / reject any or all tenders either in full or in part without assigning any reason

17.  The contractors shall submit the bill quadruplicate for certifying for payment

18.  The contractor should submit 4 copies of as fitted drawings for the entire installation showing the conduit layout of location panels DBs switches control boxes etc along with the final bill. Final bill will not be entertained without the as fitted drawings.

19.  Taxes as per statutory requirement shall be deducted from the contractor’s bill before making final payment.

20. Retention 

20.1 The Employer shall retain from each payment due to the Contractor the proportion stated in the Contract Data until Completion of the whole of the Works in all respects.

20.2 On Completion of the whole of the Works, in all respects, half the total amount retained is repaid to the Contractor and the other half when the Defects Liability Period has passed and the NBA Technical Consultant/Engineer has certified that all Defects notified by the NBA Technical Consultant /Engineer to the Contractor before the end of this period have been corrected.

21 As the work has to be carried out in the exiting installation utmost care should be taken by the contractor not to disturb the operation of the existing NBA. All debris should be removed from site of work on day to day basis and the premises should be kept clean. 

22  The test results for the panels should be submitted in triplicate.

23 The DBsl should be provided with ring main earthing using5 SWG copper wires and should be provided with two distinct connections. 


SAFETY CODE

1. First aid appliances including adequate supply of sterilized dressing and cotton wool shall be kept in a readily accessible place. 

2. An injured person shall be taken to a public hospital without loss of time, in cases where the injury necessitates hospitalization.

3. Suitable and strong scaffolds should be provided for workmen for all works that cannot safely be done from the ground. 

4. No portable single ladder shall be over 8 meters in length. The width between the side rails shall not be less than 30 cm. (clear) and the distance between two adjacent rungs shall not be more than 30 cm. When a ladder is used an extra mazdoor shall be engaged for holding ladder.

5. The excavated material shall not be placed within 1.5 meters of the edge of the trench or half of the depth of trench whichever is more. All trenches and excavations shall be provided with necessary fencing and lighting. 

6. Every opening in the floor of a building or in a working platform is provided with suitable means to prevent the fall of persons or materials by providing suitable fencing or railing whose minimum height shall be one meter. 

7. No floor, roof or other part of the structure shall be so overloaded with debris or materials as to render it unsafe.

8. workmen  shall be provided with protective footwear and rubber hand-glove   where ever required.

9. Those engaged in welding works shall be provided with welder’s protective eye shields and gloves. 

10. 

i. No paint containing lead or lead products shall be used except in the form of paste or readymade paint.

ii. Suitable facemasks should be supplied for use by the workers when the paint is applied in the form of spray or surface having lead paint dry rubbed and scrapped.

11. Overalls shall be supplied by the Contractor to the painters and adequate facilities shall be provided to enable the working painters to wash during the periods of cessation of work. 

12. Hoisting machines and tackle used in the works, including their attachments, anchorage and supports shall be in perfect condition. 

13. The ropes used in hoisting or lowering material or as a means of suspension shall be of durable quality and adequate strength and free form defects

MAINTENANCE OF RECORDS

1. Registers at the site office of the NBA’s Engineer.

2. Cement Register ( Daily Record)

3. Drawings register.

4. Materials at site register.

5. Hindrance Register.

6. File and Register for extra / variation items.

7. Materials tests Register and File.

8. Site Order Book (in triplicate). 

9. Labour Reports and progress Reports register.

10. Site visit & Instructions Register.

11. Certified true copies of the contracts.

 
PROFORMA OF SITE ORDER BOOK 

1. Name of the work __________________________________________

2. Date of Commencement _______________________ 


	Sr. No.
	Remarks / Instructions of the Site Engineer / Architects 

	Dated Initials of Site Engineer / Architects
	Initials of the contractor for having received the instructions
	Action taken with date
	Dated Initials of the Site Engineer
	Remarks of the Architects /Consultant/NBA officials.

	1
	2
	3
	4
	5
	6
	7








PROFORMA FOR APPLICATION BY CONTRACTOR FOR EXTENSION OF TIME


1. Name of the contractor 

2. Name of the work as given in the agreement

3. Agreement WO

4. Tender amount 

5. Date of commencement of work

6. Period allowed for completion as per agreement

7. Date of completion as per agreement

8. Period for which extension of time has been given


	
	
	Dated
	Month 

	Year

	
	a) 1st extension vide NBA
     Letter No.

b)2nd extension vide NBA
    Letter No.

c) 3rd extension vide NBA
     Letter No.
	
	
	



9. Reasons for which extensions have been previously given (copies of the previous applications should be attached)

10.Period for which extension is applied for and the reasons thereof including hindrances,  time for extra work assigned, if any etc.



Signature of Contractor

PROFORMA OF HINDERANCE REGISTER 

	Name of work :

	Date of start of work :  

	Name of contractor :
	Period of completion :


	Agreement No :
	Date of completion :





	Sr. No.
	Nature of  hindrance
	Date of occurrence of hindrance
	Date of which hindrance was removed  
	Period of hindrance
	Signature  
SE/PE
	Remarks 

	1
	2
	3
	4
	5
	6
	7




















SE = Site Engineer 

PE = Project Engineer

Name of Work: Composite tender for proposed Interior Furnishing, Electrical Installation, Light Fixtures, Air Conditioning, & Fire Alarm system works for National Bio Diversity Authority – in   their new leased premises at Taramani, Chennai.

List of approved makes of materials for Interior / Electrical / Fire Alarm items

List of approved materials for Interior :

	S. No
	Name of Materials 
	Approved Makes 

	1
	Commercial ply (MR Grade)
	Century ply, Green ply or Equivalent.

	2
	Laminate
	Formica ,VIR , URO , Durain , Merino

	3
	Paint (Automotive )
	ICI,(Duco ), Asian

	4
	Emulsion paint , synthetic enamel , OBD
	Asian , Berger , ICI, Nerolac

	5
	Varnish
	Asian, Sheenlac

	6
	Melamine
	Asian, Sheenlac MRF

	7
	Furniture fittings and fixtures , Telescopic slides
	Godrej sleek , Hettich , Haffel, Forma

	8
	Wood
	First / second class teakwood / Salwood / White Cedar wood  to IS : 4021 of good quality ,well seasoned and free from defects for wall paneling partitions and other works

	9
	Nova spray
	Gillanders , Arbuthnot& Co.Ltd

	10
	Door closers / Floor spring
	Dorma

	11
	Locks
	Dorma

	12
	Vertical Blinds
	Vistalevlor ,Aerolux, Trac

	13
	Clear Glass / Tinted Glass
	Indo – Ashahi , saint – Gobain ., Modi- Guard 

	14
	Pre laminated particle board
	Nova pan ,Archid, Merino

	15
	MDF Interior / exterior grade
	Nuwud , Dura tuff

	16
	Gypsum false ceiling
	Gypsum India/Lafarge

	17
	Mineral Fiber Board
	Armstrong , Minwool , AMF

	18
	Tile
	RAK, Asian

	19
	Wooden Flooring
	Pergo or Ego

	20
	Cement 
	Ultra Tech, ACC, RAMCO









List of approved materials for Electrical Installation :

	S. No
	Names of materials
	Approved makes

	1
	FRLS PVC  Insulated copper wire (ISI) Project quantity to avoid spurious brands
	Finolex , polycab,  L & T 

	2
	Modular switches and sockets
	Legrand, MK,  Seimens 

	3
	MCCB,MCBs,RCCBs and DBS
	Legrand,ABB,Siemens, L&T

	4
	UG cables (1.1 and 11kv)
	Finolex, polycab,HAVELL , 

	5
	Tel cable (ISI)
	Delton ,Anchor, Finolex

	6
	PVC Conduits(ISI)-FRLS grade
	Avonplast ,Bajajplast

	7
	MS Conduits(ISI)
	BEC , Vimco ,Gupta

	8
	Krone Block housing
	Kenzel ,Krone

	9
	Speaker
	Bosch or equvalent

	10
	Music system cable 
	Finolex

	11
	Light fittings
	Philips   ,Wipro ,Raymold , Thorn K-lite ,CG



 List of approved materials for Air-conditioning Installation :

	S. No
	Names of materials
	Approved makes

	1
	INDOOR/ Outdoor unit
	Voltas / Carrier / ETA /DYKIN

	2
	Cables (power)
	Finolex /power flex /RR-Kabel

	3
	Cables(control)
	Finolex /power flex /RR-Kabel

	4
	Thermocole for under duct Insulation
	Beardsell

	5
	Grills / Diffusers
	Air Master / Air Breeze







List of approved materials for Fire Alarm Installations :

	S. No
	Names of materials
	Approved makes

	1
	Detectors
	Wells, System sensor, Apollo

	2
	Cables
	CCI, Finolex, Universal, ISI approved and stamped on the body

	3
	Fire Alarm Panel
	Ravel, Honeywel, Minimax

	4
	Hooter
	Alert, Wells

	5
	Response Indicator
	Alert, Wells

	6
	Manual Call Point
	Alert, Wells

























PREAMBLE - SCHEDULE OF RATES

1. The schedule of rate should be read in connection with all the other sections of the tenderer.
2. The quantities shown against the items of work are only approximate and may vary to any extent. No extra whatsoever shall be entertained.

3. The rates inserted in the bills of quantities are to be for the full inclusive of value of the work described under the several items, including all costs and expenses which may be required in and for the construction and full protection of the work described, together with all risks, liabilities and obligations set forth or implied in the documents on which the tender is based. The quoted rates shall be for all heights, lifts and leads unless otherwise mentioned specifically in the description of item.

4. General direction and description of work and materials given elsewhere in the contractor documents are not necessarily repeated in the Bill(s) of quantities. Reference to be made to the other documents for the full information/details.

5. The contractor shall be deemed to have visited the site before quoting for the tender and to have examined for himself the conditions under which the work will be carried out including local conditions under which the work will be carried out including local conditions affecting labour and to have studied the items of the bills of quantities, the drawings and specification, relating to them and to have satisfied himself that the rates quoted by him provide for all minor accessories and contingent works or services as necessary for the works described even though there are not specifically defined.

6. Tenderer is advised to read items of works carefully and quote the rates accordingly. However, if he quotes different rates for the same items) of work under different schedules of items, the lowest rates quoted shall be made applicable to all the Bills of quantities and the contract sum corrected accordingly.

7. Where an item of work not mentioned in a particular bill of quantities, is required to be executed and where the rate for such an item of work is quoted under a different bill of quantities forming a part of this contract, then the contractor being called upon shall execute the work and shall be paid at the rate so quoted. Nothing extra over shall be payable on this account.

8. The drawing(s) attached with this tender document are for the purpose of tender only, giving the tenderer a general idea of the nature and the extent of works to be executed.

9. The rates quoted by the tenderer shall be deemed to be for the execution of the works in accordance with the “Construction Drawings” (to be supplied to the contractor at the “Design Aspect” of these drawings).

10. The rates quoted by the tenderer shall include all labour, tools and plants, materials inclusive of all, transport, loading, unloading charges, all levies, all taxes, excise duties, etc. at the time of quoting their rates. The quoted rates shall remain firm throughout the contract period. No escalation on prices of labour and materials shall be entertained.


PREAMBLE - SCHEDULE OF QUANTITIES

All items of work contracted for shall be executed strictly in accordance with the description of the item in the Schedule of Quantities, relevant drawings and specifications read in conjunction with the appropriate Indian Standard specifications and conditions of the contract and established Engineering practices.

The rate for each item of work included in the schedule of quantities shall unless expressly stated otherwise include cost of:-
· All materials, fixing materials, accessories sequence of operations, appliances, tools, plant equipment, transport labour and incidentals required and completion of the work called for in the item and as per specifications and drawings completely
· Wastage on materials and labour
· Loading transporting, unloading, handling as necessary, hoisting to all levels, and setting, fitting and fixing in position, protecting, disposal of debris as directed and all other labour necessary and to fully complete the job in accordance with contract documents, good practice and recognized principles of trade laid down in codes of practice.
· Liabilities, obligations and risks arising out of conditions of contract.

All requirements of specifications, whether such requirements are mentioned in the item or not shall be provided for the specifications and drawings where available are to be read as complimentary to any part of the schedule of quantities and any work called for in one shall be taken as required for all similar items. In the event of conflict between Schedule of Quantities and other documents including the specifications the most stringent among them shall apply and the interpretations of the consultants/owner shall be final and binding. The Contractor shall be paid for the actual quantity of work executed by him in accordance with the drawings at the accepted rates.

This schedule shall be fully priced and the extensions and totals duly checked. The rates for all items shall be filled in INK. The entries under amount column shall be rounded off to the nearest Rupee.

No alterations whatsoever is to be made either to the description of items in the Schedule of quantities or specifications unless such alterations, is clarified in writing by the consultant/owner. Any such alterations, notes or additions shall unless clarified in writing be disregarded when tender documents are considered. Any observation on BOQ should be made in the letter accompanying technical bid for proper consideration and on disfiguring or overwriting in the documents is permitted.

In event of an error occurring in the amount column of the schedule, as a result of wrong extension of unit rate and quantity, the unit rate quoted by the Tenderer shall be regarded as firm and the extensions shall be amended on the basis of rates.

All errors in totaling in the amount column and in carrying forward totals shall be corrected.

Unless otherwise stated, all measurements shall be taken in accordance with Indian standard for building of Measurements IS 1200 latest revision effective on the date of measurement for interior items as applicable. Any errors in quantity of items from the contract schedule shall not vitiate this contract but shall be corrected and deemed to be a variation by the Architect/Consultant/Owner.

DRAWINGS AND DATA
Within two weeks of placement of order/letter of intent contractor shall furnish the following data in triplicate for approval by Architect/Consultant/Owner.

General arrangement drawing of the equipment on orders showing plan, elevations, and sectional views, mounting details.
Bill of materials.
Descriptive catalogues, characteristic curves, duty point efficiency factor and technical particulars of all the various equipments offered.

SPARE PARTS AND MAINTENANCE FOR MATERIALS SUPPLIED
Tenderer shall offer along with the bid, duly recommended by manufacturer set of spare parts required for a period of one year’s continuous operation. Itemized unit prices with exact quantities recommended for these spares shall be separately indicated for consideration of the Owner/Consultant.

DOCUMENTS MUTUALLY COMPLIMENTARY
The several documents forming the contract are to be read as mutually complementary to each other and in case of ambiguities/ discrepancies, the same shall be explained and clarified by the Consultant/Owner to the Contractor in what manner the work is expected to be carried out to meet the end requirements.

INSTRUCTIONS DURING EXECUTION
On the advice of the Owner, the consultants may issue further drawings and written instructions, details, directions and explanations collectively referred to as “Site instruction” in regard to:
· Variations for modification of the design, quality or quantity of works as addition or omission or substitution of any work therein.
· Any discrepancies in the drawings or between the schedule of quantities and/or specifications and/or drawings.
· Removal from the site any material brought by the contractor and substitution of any other materials therefore.
· The dismissal or removal from work of any person employed thereupon.
· Removal/re-examination of any works executed in case of doubt of any nature.
· Opening up for inspection of any work covered up without proper tests by the Architect/Consultant.

Oversight on the part of the Architect/Consultant/his assistant to disapprove any defective work or material shall not prejudice the Owner/Consultant, thereafter to disapprove such work or materials and to order pulling down, replacement, removal breaking up or reconstruction.

The Contractor shall make his own arrangement for the engagement of all labour and shall be responsible for regulating their service conditions, work conditions in conformity with all Acts, Regulations, Rules or order of competent authority under relevant laws in force during the pendency of the contract. Contractor shall indemnify the Owner from all claims relating to the workers/ staff/ sub-contractors, Salaries, Wages, Overtime, Leave, Provident Fund, Medical facilities, gratuity, Bonus or any other claim as applicable and stipulated in any statutory provisions, rules or order of competent authority.

All materials so far as procurable shall be of the reputed make in the category of manufacture and bear the stamp of quality of the Bureau Standards wherever applicable. The contractor shall furnish documentary proof, test certificates and guarantees as relevant to such materials from manufacturers, which shall match with the date of procurement.
Signature of the Tenderer/s
With the Seal of the Company

Date:
Place:

NATIONAL BIO DIVERSITY AUTHORITY - AT TARAMANI – CHENNAI 
SPECIFICATIONS FOR THE INTERIOR WORK

1. General 
These specification are for work to be done, items to be supplied, materials, to be used in the work shown and defined on the drawing and described herein, to the satisfaction of the Consultant / NBA / Architect 
1.1 The workmanship is to be the best possible and of a high standard. The Contractor shall take all steps immediately to make deficiencies if any noticed by the Consultant /NBA / Architect. Use must be made of special tradesman in all aspects of the work and allowances must be made in the rates for the same. 

1.2 The materials to be provided by the contractor shall be accordance with the samples already got approved from the Consultant/NBA / Architect by the contractor and in conformity with specification and approved; list of manufactures and brand The contractor shall produce all invoices, vouchers or receipts for any materials if called upon to do so by The Consultant/NBA / Architect. 

1.3 Samples of all materials are to be submitted to the Consultant/ NBA/Architect for the approval before the contractor orders or deliver the materials to the site. Samples together with their packing are to be provided free of charge by. The contractor and should any materials to be rejected, they will be removed from the site at the contractor's expenses. All samples will be retained by the/Consultant/ NBA / Architect for comparison with materials which will be delivered at site. Also the contractor will be required to submit the specimen finishes of colours, fabrics etc., for the approval of the NBA / Architect before proceeding with the work. 

1.4 The contractor shall be responsible for providing and maintaining temporary coverage required for the protection of finished work. He is also to clean out all wood· shaving, cut ends and other waste from all parts of the work before covering or in filling is constructed. 

1.5 Contractor shall maintain uniform quality and consistency in workmanship throughout the execution of the work. 

1.6 Site order Books / reports for the purpose of quick communication between the Consultant/Architect / Architect's representative and the contractor or his agent or representative, site instruction books shall be maintained at site in the manner as described below. 

1.7 Any communication, relating to the works may be conveyed through records in the site instruction book. Such communication from the Architect / Architect’s representative to the contractor shall be deemed to have been adequately served in terms of the contract. Each site instruction book shall have machine number pages in triplicate and shall be carefully maintained and preserved by the contractor at site. Any instruction or others which the Architect / his representative may like to issue to the contractor may be recorded by him in the site instruction book and one copy thereof issued to the contractor. 

1.8 The contractor shall check and verify all site levels and measurements whenever requested by the other specified contractors to enable them to prepare their own shop drawings and pass on the information with sufficient promptness. A copy of all such information passed on shall be given to the consultants. 

1.9 Templates, boxes and moulds shall be accurately set out rigidly constructed so as to remain accurate during the time they are in use. 

1.10 All unexposed surface of timber eg : - partition/paneling frames, false ceiling, backing, fillets, backs of door frames, cupboards framing, grounds etc are to be treated with two coats of approved timber preservative and anti termite paints before fixing or converging. 

2. Joinery in woodwork 

2.1 The contact surface between internal frame and skinning shall be glued with approved adhesive in addition to fixing with necessary screws etc. 

2.2 After preparing proper surface of skinning by sand preparing etc., the laminate or veneers shall be fixed on it with the help of approved adhesive. 

2.3 Frame work for full height partition shall be rigidly fixed to the floor, walls and ceiling soffit. The partition height shall be measured up to bottom of false ceiling and framing members / ply going above will not be measured. 

2.4 Any portion that are warped or found with other defects are to be replaced. The whole of the work is to be framed and finished in a workman- like manner in accordance with detailed drawings and the direction of NBA / Architect and whenever required, fitted with all necessary metals ties, straps, screws, adhesive etc. Joinery work generally to be finished with fine sand/glass paper. 

2.5 All joins shall be standard mortise and ten on, dowel, or cross-halved. Screws, nails, etc. will be of standard iron or wire. Ten on should fit the mortises exactly. 

2.6 Nailed or glued butt joints will not be permitted. 

2.7 Whenever screw heads are on finished surfaces those will be sunk and the hole plugged with a wood plug of the same wood and grain to match the colour. 

2.8 The contact surfaces of dowels, tenons, wedges etc., shall be glued with approved adhesives. Were glued, joinery and carpentry works is likely to come into contact with moisture, the glue should be water proof. 

3. Timber 

3.1 All the Sal wood, Steam, Beach wood, CP teak, BTC to be used shall be properly seasoned, of natural growth and shall be free from worm holes, loose or dead knots or other defects, sawn square and shall not suffer from warping, spitting or other defects. 

3.2 The moisture content shall not exceed 12% 

3.3 All internal frameworks shall be treated with approved wood preservative, anti termite and with fire retardant treatment/paint. 

3.4 All wood brought to site to be clean; it shall not have any preservatives or other coating / covering. 

3.5 All rejected, decayed, bad quality wood shall be immediately removed from site. 

3.6 All the dimensions mentioned for T.W. members are finished sizes. All wood brought to site should be stacked, stored properly as per instructions. 
	
4. Plywood 

Plywood should be accordant as per the specification stipulated in bills of quantities. Commercial Ply wood should generally confirm to IS :303, bonded with Phenol formaldehyde, BWR grade treated with wood preservative. Particle boards should be phenol formaldehyde bonded and generally confirm to 15:3087 - 1965 
Only 3mm to 4mm thick straight grain group matching approved veneers should be used. MDF if used in places as per specification should be confirming to 15:12406 - 1988 

5. Hardware and Metals 

5.1 The hardware throughout shall be of approved manufacture or supplier well made and equal to in every respect to the sample to be deposited with architect. The contractor may be required to produce and provide samples from many different sources before the Consultant/NBA/Architect to take decisions and he should allow his rates for doing so. 

5.2 All the screw/bolts with nuts to be used shall have oxidized finish (unless required otherwise) of approved shapes, size and quality. 

5.3 Fittings shall be of brass oxidized heavy duty unless specified otherwise. 

5.4 Samples of all hardware are required to be got approved in advance from Consultant/Architects/NBA. 

5.5 The agency should cover up and protect the brass surface by thick grease or other suitable material veneer as necessary and subsequently clean it away at the same time of handing over. 

5.6 All hardware shall be fitted with good workmanship without the surrounding edges being damaged. 

Aluminum and stainless steel shall be of approved manufacture and suitable for its particular application. Generally the surface of aluminum shall have an anodized finish and both shall comply with samples approved by NBA/Architects. 

6. Laminate 

6.1 All laminate shall be specified in Bill of Quantity and of approved make. 

6.2 The contractor shall get the sample showing the surface texture, pattern and co lour approved by Consultant/NBA / Architect. 

6.3 All edges, beading, etc shall also be finished in Lippings  

7. Fabrication in Metal 

7.1 All brazing and welds are to be executed in a clean and smooth manner, rubber down and finished in flat and tidiest way, particularly where exposed. 

8. Glass Works 

8.1 All glass is to be of approved manufacture, complying with 1.5. 3548-1960, or as per approved quality and sample, to be of the qualities specified and free from bubbles, air holes, waviness and other defects. 

8.2 In cutting glass, proper allowances shall be made for expansion. Each square or rectangle of glazing to be in one whole sheet. 




8.3 Glass for mirror shall be silvering quality conforming to 1.5.3458-1958 or as approved sample and quality. 

8.4 On completion, all glass surfaces shall be cleaned inside and out. All cracked, scratched glass/ mirror shall be replaced. 

8.5 Sun control film shall be non-reflective type, of approved make and shade. The fixing shall be without any defects such as air bubbles/ creases / adhesive marks, etc. 

9. Paint and Polishes 

9.1 All material required for the work shall be specified and approved manufacture, delivered to the site in the manufacture's containers with the seals, etc. unbroken and after use empty containers shall be stored till finally cleared by the Employer. 

9.2 All iron or steel/metal surfaces shall be thoroughly scraped and rubbed down with wire brushes and shall be entirely free from rust, mill scale etc. before applying the primer coat. 

9.3 Melamine polish finishes shall be properly finished, without any flow marks, spots, roughness etc. 

Painting work shall be of high standard, without any brush marks on the finished surfaces and no spots on adjacent furniture, glass, etc. 

Spray painting with approved machines will be permitted only if written approval has been obtained from the NBA/Architect prior to painting. Neither spraying will be permitted in the case of priming coat nor where the soiling of adjacent surfaces is likely to occur. The buzzle and pressure to be so operated has to give and even coating throughout to the satisfaction of the NBA/Architect. The paint used for spraying is to comply generally with the specification concerned and is to be specially prepared by the manufacture for spraying. Thinning of paint made for brushing will not be allowed. 

All brushes, tools, pots, kettles etc. used in carrying out the painting works shall be clean and free from foreign matter and to be thoroughly cleaned out before use with a different type of class of material. 

Prior to painting, the surface preparation should be done as per IS code i 4177 1994 Para 4.2.1, 5.2.1.1, 5.2.2.1, 5.2.3. In the case of maintenance operation, the surface preparation should be done as per Para 7.00 of IS 14177:1994 

For primer and finishing coat, the painting work should be carried out strictly as per 5.2.1.2, 5.2.1.3, 5.2.2.2 and 5.2.2.3 of IS Code. 

Painting should be done invariably using airless spray equipment as per IS: 141771994 wherever recommended. 

Proper care should be taken for deciding the compatibility of primer paint with paints used for finishing coats, including thinner on the basis of manufacturer's recommendation. 

Enamel paint should confirm to IS 133 - 2004 

Wood filler, transparent liquid should confirm to IS: 345 - 1952 (with amendment Nos. 1 and 2 reaffirmed 1986). 

French polish if to be done as per specific requirement should confirm to IS 348 1968 (First revision, with amendment Nos 1, reaffirmed 2001) 

Painting on concrete, masonry and plastered surfaces should confirm to IS: 2395 (. pt - I) - 1994 (Operations workmanship re affirmed 2005) Plastic emulsion painting for interior use should confirm to IS 5411 (Pt.I) - 1974 (with amendment No: 1, reaffirmed 1993) 

10. Civil Work 

10.1 The Contractor shall use cement of approved make only. 

10.2 Only first quality ceramic tiles / vitrified tiles of approved make shall be used. All tiles joints shall be filled up properly using cement slurry mixed with matching pigments. 

10.3 Only best quality granite and marbles of the basic rate specified and of approved shade shall be used. (Basic rates wherever mentioned are ex-go down and excluding taxes). The granite/marble shall be from the same lot and without colour / shade variations or any other defects. 

10.4 All edge chamfers / cutting of granite / marble shall be mirror polished and no extra shall be paid for the same. In the case of Urinal partitions / sink partitions, the granite slab used for partition should be polished on both sides. 

11.Tiles Flooring & Skirting

Tiles from an approved manufacturer conforming to IS 777 shall be of specified size and thickness and colour. The top surface of the tiles shall be of uniform colour and texture and free from flaws, cracks, chips, craze, specks, crawing or other imperfections.  These shall be sound, true to shape with true and straight edges, non ‑ absorbing and nonfading. All specials viz. coves, internal and external angles, corners,   beads etc. Shall be used wherever directed. The bedding mortar shall be roughened with wire brushes or by scratching diagonal lines 1.5 mm deep at 7.5 cm centre to centre both ways.  Tiles shall be well soaked in water washed clean before set in cement grout.  The back of tiles shall be buttered with grey cement slurry and edges with white cement slurry and set in bedding mortar with chemical adhesive and each tile being gently tapped with  a wooden mallet  till it is properly bedded and  in  level with  the adjoining tiles.  The  joints  shall  be kept as thin  as  possible  and  in straight lines or to suit  the required  pattern.   When grouting the tiles special care shall be taken to prevent scratch.  After the tiles have been   laid, surplus cement   grout   shall   be cleaned   off. The  joints  shall be cleaned off  the  grey cement  grout with a  wire brush or trowel to a depth of  5 mm and all  dust and  loose  mortar removed.   Joints shall then be flush pointed with "ROFF RAINBOW TILE MATT" matching shade as per manufacturer’s specification. The   floor / dado shall then be kept wet for 14 days.  After curing, the surface shall be washed with mild hydrochloric acid and clean water. The finished floor/dado shall not sound hollow when tapped with a wooden mallet. The rate will include the cost of under layer of cement mortar.

MODE OF MEASUREMENT:

The method of measurement for various items in the tender shall be generally in accordance with the IS: 1200 subject to the following:

Flooring shall be measured in square meter from skirting to skirting and where the wall surfaces are plastered or provided with dado it shall be measured from plaster to plaster or dado to dado. 

NOTE: 

If the approved brands mentioned above are not available, equivalent make as may be approved by the Engineer only to be used on the work.
12. Upholstery 

This will be of first call standard workmanship with webbing, no sag spring, coiled springs, padding and filling as specified on drawing. Covering fabrics will be seen tufted and corded as shown on the drawing and as approved by the NBA/Architect. Cushion Vents- Brass Cushion vents should be installed at the back or under side of seat cushions (especially those covered in leather vinyl plastics or very tightly woven fabrics) to allow air to escape easily and to prevent tearing. 

Materials- Finished timber shall be of the type specified. Furnishing fabrics, colour, pattern, substance to be as specified and manufacture, or supplied by the company specified, no variations of this will be permitted unless with prior approval of the consultants. The sample of the upholstery should be got certified from the NBA! Architect, before placing orders. 

13. Polish 

13.1 French Polish 

The basic material shall be shellac dissolved non methylated spirit the timber must be well sanded and clean and the grain filler. Any staining must be done before applying the polish. 

By pad of cotton with soft white linen or cotton fabric, apply evenly over the surface with a slow figure of eight motion until the timber is coated with a thin layer of polish. Allow the work to stand for at least 8 hours, and the fresh rubber with double thickness of cover material and charges it with methylated spirit. 

13.2 Wax Polish 

Wax polish shall contain silicon’s and driers. A good silicon wax is to be used not a creamy or sprays. Timber shall be sealed first with another finish such as Ron seal, before applying wax. 

Apply a light coat of the sealer by brush or cloth direct to the unfilled timber, working it well in and finishing evenly with the grain. Allow to dry thoroughly then sand lightly with fine paper. Apply a heavy coat of wax by cloth or on flat surfaces with a stiff brush. Work it well into the timber and finish of by stroking with grain before leaving to harden. Leave for several hours before rubbing up with a soft brush. Finally buff the grain with a soft cloth. 

13.3 Transparent colored Polyurethane (Melamine) 

This shall be applied where natural grain of the wood is required to show. Polyurethane gives tough surface which resist chipping, scratching and boiling water. Clean off all grease and wax with an abrasive and white spirit, this should not be applied in humid conditions. Apply the first coat, preferably of clear hard glaze with a cloth pad. Leave this to dry for at least six holjis, and then apply further coats with a paintbrush. If you wait for longer than 24 hours between coats, rub down the previous coat with fine glass paper or a medium grade steel wool. Obtain a matt finish, if required, by giving a final coat of clear Ron seal Matt Coat. 

VIII MODE OF MEASUREMENTS

The measurements will be made in terms of relevant IS codes and will be made in meters and will be as per I.S code. The method of measurements for each item is as given under: 


	 
1. DOORS, WINDOWS, ROLLING SHUTTERS AND GRILLS 	 
Clear area over one face inclusive of frame shall be measured. Hold fasts and portions embedded in masonry or flooring shall not be measured. 

2 PARTITIONS IN WOODWORK 
The partition height shall be measured up to bottom of false ceiling finished level and framing members / ply going above shall not be measured. 

3 DECORATIVE PANELING OVER WALL OR OVER PARTITIONS 
The area of cladding shall be measured in square meter, or square feet.  The gross area cladded will be measured. No deductions will be made for gaps up to one centimeter between the panels 

4. WOODENFLOORING

The actual area covered by the carpet shall be measured. No extra shall be allowed for wastage. 

 5.  PAVING AND TILE WORK 	 

The work mentioned in this section (shall be measured in Sq.ft or Sqm. and shall be priced per unit of Sqm. In all paving work, the slabs shall be touching the walls and go well under the plaster, but the measurements shall be the clear measurements of the rooms or areas when finished. No allowance shall be made for portions going under the plaster. The wall dado will also be measured as per the clear measurements of the visible area only. 

The method of measurement for various items in the tender shall be generally in accordance with the IS: 1200 subject to the following:

Flooring shall be measured in square meter from skirting to skirting and where the wall surfaces are plastered or provided with dado it shall be measured from plaster to plaster or dado to dado. 

6.  STORAGE UNITS, 
The area will be measured in Sqm on the actual facing size. No allowance shall me made for portions not visible. 

9. FALSE CEILING 

For false ceiling work, the measurement shall be for the actual area covered. The vertical faces will be measured as per the actual visible area. No deduction shall, be made for the cutouts, for light fittings, speakers, column up to 1.5 Sqm.

2. PAINTING 

The rates include all scaffoldings, ladders, paints, cans, brushes and other appliances required for the efficient execution of the work. The rates also include conveyance, delivery, handling, unloading, storing, wastage, protective cover and cleaning stains from floors and walls, glass panes etc and also preparatory works such as knotting, priming stopping and rubbing down, burning off or stripping etc. 
The rates for special conditions of works not mentioned in the tender will be finalized by Consultant/NBA / Architect considering tile site conditions and nature of specialty required, which will be final and binding on the contractor. Measurements 

No deduction will be made for openings not exceeding 0.5 Sqm each and no addition will be made for painting to beadings, mouldings, edges, jambs, soffits, sill etc. of such openings. 


 Areas of uneven surfaces will be converted into equivalent plain areas in accordance with table given below:

Table of Equivalent Plain Areas of uneven Surfaces

	S.No.
	Description of work
	How measured
	Multiplying factor


	1
	Paneled or framed and brazed or ledged and battened or ledged, battened and brazed joinery 

		(not 11.30 	(for 
Measured flat (not girthed) including frame.  Edges, chocks, cleats etc. should be deemed to be included in this item
	1.30 (for each side)

	2
	Flush joinery 

	Do
	1.20 (for each side)

	3
	Fully glazed or gauged joinery
	Do
	0.80 (for each side)

	4
	Partly paneled and partly glazed or gauged joinery
	Do
	1.00 (for each side)


























NATIONAL BIO DIVERSITY AUTHORITY - AT TARAMANI – CHENNAI 
SPECIFICATIONS FOR THE ELECTRICAL INSTALLATION WORK


MEDIUM VOLTAGE CABLES

SCOPE

Supply, installation, storing, laying, fixing, jointing, terminating, testing and commissioning of Medium Voltage PVC insulated PVC sheathed Armoured Aluminum/Copper Conductor Cables of reputed make, conforming to relevant IS specification amended up-to-date  and specifications, laid in built up trenches, directly buried underground, on cable trays, in pipes, clamped directly to wall or structures etc.

GENERAL

All cables shall be of 1100 V PVC sheathed with or without steel armoring as specified and within outer PVC protective sheet. Cables shall have high conductivity stranded Aluminum or Copper conductors and cores shall be color coded to the Indian Standards
	
Medium voltage cables shall be aluminum/copper conductor, PVC insulated, PVC sheathed and steel wire flat armored or. Steel tape armored construction. The cable shall have stranded, sector shaped aluminum conductors for cables of 4 Sq.mm size and above.

Core Identifications shall be provided with the following colour scheme of PVC

Single Core: Red/Black/Yellow/Blue

Two Core: Red and Black

Three Core: Red, Yellow and Blue

3 1/2 or 4 Core: Red, Yellow, Blue and Black

All cables shall be new without any kinks of visible damage. The manufacturer’s name, insulating material, conductor size and voltage class shall be marked on the surface of the cable.

Standards
	
The following standards and rules shall be applicable

	a. 	IS:  1554		PVC insulated electric cables (heavy duty)

	b.  	IS:  1753		Aluminum conductor for insulated cables

	c.	IS:  3691		Recommended current ratings for cables

All codes and standards mean the latest.  Where not specified otherwise the installation shall generally follow the Indian Standard Codes of Practice or the British Standard Codes of Practice where Indian Standards are not available


Inspection

All cables shall be inspected upon receipt at site and checked for any damage during transit 

Joints in Cables

The Contractor shall take care to see that all the cables received at site are apportioned to various locations in such a manner as to ensure maximum utilization and avoidance of cable jointing. This apportioning shall be got approved by the Consultant before the cables are cut in lengths. Where joints are unavoidable, the NBA/Architect/Consultant approval in writing shall be obtained about the location of such joints and marking shall be done with suitable tags.

Joining Cables

All cable joints shall be made in suitable, approved cable joint boxes, and the filling in of compound shall be done in accordance with manufacturers' instructions and in an approved manner. All straight through joints shall be done in epoxy mould boxes with epoxy resin.

All cables shall be jointed colour to colour (should not be different colour); tested for continuity and insulation resistance before jointing. The seals of cables must not be removed until preparations for jointing are completed. Joints shall be commenced and finished on the same day. During the time of joining the cables, sufficient protection from the weather should be ensured. Joints shall be made by means of suitable solder/crimping  of conductors, the conductors being firmly butted into the thimbles or ferrules and the whole conductors soldered/crimped  with proper solder and soldering flux. The conductors shall be efficiently insulated with high voltage insulating tape and by using of spreaders of approved size and pattern. The joints shall be completely topped up with epoxy compound so as to ensure that the box is properly fined.

Bonding of Cables

Where a cable enters any piece of apparatus, it shall be connected to the casing by means of an approved type of armored clamp and gland. The clamps must grip the armoring firmly to the gland or casing, so that no undue stress is passed on to the cable due to vibrations. The glands shall be fixed to the lead sheath by means of either a 'Plumbing joint' or a cone of approved material, capable of being compressed In to lead sheath. The gland or cone shall be capable of affecting a good electrical bond between both the armoring of the cable, and the casing

Installation

Cables shall be laid in the routes marked in the drawing. Where the route is not marked in the drawing, the contractor shall make it out on the drawing and also on the site and obtain the approval of the NBA/Architect/Consultant before laying the cable. Procurement of cable shall be on the basis of actual site measurement and the quantities shown in the Bill of Quantities shall be regarded as a guide.

Indoor

Cables rising indoor shall be laid on walls, ceiling, inside shaft or prepared trenches. The Cables run inside concrete trenches shall be supported on cable trays and shall be neatly arranged and clamped.

The Cable entries through pipes from outside to inside the building shall run in GI pipes and shall be sealed water tight with approved type of sealant to avoid water entering the building  Single cable laid shall be fixed directly to wall or ceiling with base clamp.  All supports shall be fixed directly to walls or ceiling and the supports shall be at intervals of 500 mm. The cables on wall surface from panel board up to angle iron shall run in galvanized steel pipes of adequate size.

 Where numbers of cables are run, necessary perforated cable trays shall be provided. The cable trays should be routed above false ceilings wherever provided Cables lain in built-up trenches shall be on steel supports.  Identification tags with reverse engraving plates shall be provided at intervals of 20 mts.

Cables shall be bent to a radius not less than 12 times the overall diameter of the cable, or in accordance with the manufacturer’s recommendation whichever is higher.

All apparatus, connections and cable work shall be designed and arranged to minimize the risk of fire and any damage, which might be caused in the event of fire. Wherever cables pass through floor or wall openings or their partitions suitable bushes of an approved type shall be supplied and put in to position by the contractor. If required by the Engineer, the Contractor shall seal the cables into the bushes using fire-resisting materials to prevent the spreading of fire through each partition.

Inspection on receipt, unloading, storage and handling of cables shall be in accordance with IS: 1255 and other Indian Standard Codes of Practice.

Standard cable grips and reels shall be utilized for cable puffing. If unduly difficult pulling occurs, the Contractor shall check the pull required and suspend pulling until further procedure has been approved by the Engineer. The maximum pull tension shall not exceed the recommended value for the cable measured by the tension dynamometer. In general, any lubricant that does not injure the overall covering & does not set up undesirable conditions of electrostatic stress or electrostatic charge may be used to assist in the pulling of insulated cables in conduits and ducts.

After pulling the cable, the Contractor shall record cable identification and date pulled neatly with waterproof ink on linen tags and shall securely attach such identification tags. Identification tags shall be attached to each end of each cable with non-corrosive wire. The said wire must be non-ferrous material on single conductor power cable. Tags may further be required at Intervals on long runs of cables on cable trays and in pull boxes. Cable and joint markers and RCC warning covers shall be provided wherever required.

Sharp bending and kinking of cables shall be avoided.  The bending radii for various types of cables shall not be less than those specified below:

1.1 KV XLPE Multicore armored cables: 15 times the overall dia of the cable.

II.650/ll00V PVC Insulated cable. : 10 times the overall dia of the cables.

If shorter radius appears necessary, no bend shall be made until clearance and instructions have been received from the Engineer's Representative.

Power and control cables shall be laid in separate cable racks/trays.

Where groups of LV and control cables are to be laid along the same route, suitable barriers to segregate them physically shall be employed.

When power cables are laid in the proximity of communication cables, minimum horizontal and vertical separation between power and communication cables shall be normally 600 mm, but in any case not less than 460mm for single core cables and 300mm for Multicore cables. Power and communication cables shall as far as possible, cross at right angles to each other.	

Where cable cross roads and water, oil, gas or sewage pipes, the cables shall be laid in reinforced spun concrete or steel pipes. For road crossings the pipe for the cable shall be buried at not less than one-meter depth.

Cable laid in ground shall be laid on a 50mm riddled earth bed. The cables shall then be covered on top and at their sides with riddled earth to a depth of about 150mm. This is then gently rammed up to a depth of about 100 mm above the top of uppermost cable covers which are placed centrally over the cables. The protective cable covers for LV cables may be of earthenware and for HV cables of reinforced concrete. The specification of protective covers shall be generally as per Appendix 'C of IS: 1255. The RCC covers shall have one hole at each end, to tie them to each other with GI wires to prevent displacement. The trench is then back filled with the-excavated soil and well rammed in successive layers of not more than 300mm in depth, with the trenches being watered to improve consolidation where necessary. To allow for subsidence, it is advisable to allow a crown of earth not less than 50 mm in the center and tapering towards the sides of the trench.

Each cable shall be pulled into the particular conduit and shall be taken from the particular reel designated for the run. All cables shall be neatly trained without interlacing. In hand holes, pull boxes or junction boxes having any dimension over 1000mm, all conductors shall be cabled and/or racked in an approved manner care shall be taken to avoid sharp bending or stressing cable beyond manufacturer's recommendations in pulling. Cable shall be protected at all times from mechanical injury and from absorption of moisture at unprotected ends.

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, should the cable develop a fault at later date.

Cables on cable racks, on cable trays and in conduits shall be formed to avoid tearing against edges or trays, racks, conduits or their supports upon entering or leaving trays, racks or conduits. Cables shall be locked or laid directly into cantilevered cable trays where practicable, but in some cases it may be necessary that cables are pulled or threaded into trays. To facilitate visual tracing, cables in trays shall be laid only in single layers and unnecessary crossing of cables shall be avoided. Cables on trays shall finally be clamped in an approved manner.

Cable splices will not be permitted except where permitted by the Engineer. Splices shall be made by the Contactor for each type of wire or cable In accordance with the instructions Issued by cable manufacturers and the Engineer. Before splicing, insulated cables shall have conductor insulation stepped and bound or penciled for recommended distance back from splices to provide a long leakage path. After splicing, insulation equal to that on the spliced conductors shall be applied at each splice.

At cable terminal points where the conductor and cable insulation will be terminated, terminations shall be made in a neat, workmanlike and approved manner by men specialized in this class of work. The Contractor shall make terminations for each type of wire or cable in accordance with instructions issued by cable manufacturers and the Engineer,

Control cable terminations shall be made in accordance with wiring diagrams, using colour codes; numbering ferrules approved by the Engineer for the various control circuits, by code marked wiring diagrams.

When control cables are to be fanned out and cabled together with cord, the Contractor shall make Connections to terminal blocks, and test the equipment for proper operation before cables are corded together. If there is any question as to the proper connection, the Contractor shall make a temporary connection with sufficient length of cable so that the cable can be switched to another terminal without splicing. After correct connections are established through operating the equipment, cables shall be cut to their correct lengths, connected to terminals in the specified manner, and corded together where necessary to hold them in place in a workmanlike manner.

Jointing of cables shall be in accordance with relevant Indian Standard Codes of Practice and manufacturer's special Instruction. The Contractor shall supply materials and tools required for cable jointing work, including cold setting bituminous compound. Cables shall be firmly clamped on either side of a straight through joint at a distance of not more than 300mm away, from the joints. Indication tags shall be provided at each joint and at all cable terminations.

Cable seals shall be examined to ascertain if they are intact and that cable ends are not damaged. If the seals are found to be broken the cable ends shall not be joined until after due examination and testing by the Engineer. Before jointing commences, insulation resistance of both sections of cable to be joined shall be checked by megger. 

After installation and alignment of motors, the Contractor shall complete the conduit Installation, including a section of flexible conduit between the motor terminal box and cable trench / tray. The Contractor shall install and connect the power, Control and heater supply cables as per equipment manufacture's drawings if any. The Contractor shall be responsible for correct phase sequence of the motor power connections and shall interchange connections at the motor terminal box if necessary, after each motor is test run. 

Connections to recording instrument float switches, level electrodes, limit switches, pressure switches, thermo-couples, thermostats and other miscellaneous equipment shall be done as per manufacturer’s drawings and instructions.

Metal sheath and amour of the cable shall be bonded to the earthing system of the station. The size of conductor for boning shall be appropriate with the system fault current.

POWER AND CONTROL CABLE TERMINATIONS

All cables shall be full runs from panel without any joints.  Cables shall be identified at end terminations indicating the feeder number and the Panel/Distribution Board from where it is being laid.  All cable terminations for conductors up to 4sq.mm may be insertion type and all higher sizes shall have tinned copper/aluminum compression lugs as specified.  Cable termination shall have necessary single/double brass compression gland as specified and the end terminations shall be insulated with a PVC tape

Cable boxes shall be of approved design with adequate clearances between phases and between phases and earth, in accordance with relevant standards.

Cable boxes shall be complete with combined armour and earthing clamps.

Suitable compression type cable glands shall be provided for power and control cables.

Provision shall be made for earthing the body of each cable box.

Equipment terminal blocks for power connections shall be complete with adequate phase segregating insulating barriers and suitable crimping type of lugs for connecting the insulated cable tails.

Testing of Cables

TESTS

The cables shall be tested in accordance with the IS: 684/1554/7098. The tests shall include

PVC insulated cables (for voltage up to 1100V: IS 684

PVC insulated cables (heavy duty): IS 1554.

Cross-linked polyethylene insulated PVC sheathed cables: IS 7098.

Cable Insulation Tests shall be conducted between phases and between phase and earth for each length of cable, before and after jointing. As such all phase cables may be checked before being laid for above tests. On completion of cable laying work, the following tests shall be conducted in the presence of the Architect/Consultant.

Construction tests

 	Test for conductor  
Test for thickness of Insulation
Test for laying up
Test for thickness of laying up
Test for thickness of inner sheath
Test for armoring
Test for thickness of outer sheath
Insulation Resistance Test (sectional and overall)        
 	Continuity resistance test.
Sheathing continuity test.
Earth test.

All tests shall be carried out in accordance with relevant Indian Standard Code of Practice and Local Electricity Rules. The Contractor shall provide necessary Instruments, equipment and labor for conducting the above tests and shall bear all expenses In connection with such tests. All tests shall be carried out In the presence of the Consultant/Employer.
The contractor shall install, test and commission the cables in accordance with technical specification and drawings approved by the Engineer. Cables shall be laid directly buried in earth, or cable racks, in build up trenches, on cable trays and supports, in conduits and ducts or bare on walls, ceiling etc. as per approved drawing. Contractor's scope of work includes unloading, laying, fixing, joining, bending, and terminating of the cables. The Contractor shall also supply the necessary materials and equipment required for joining and terminating the cables.

All new cables shall be megger tested before joining is completed.  LV cables shall be mugger tested. 1100/650 volt grade cables shall be tested by 1000 Volt megger.

Cable cores shall be tested for

Continuity
Absence of cross phasing
Insulation resistance to earth
Insulation resistance between conductors.
Contractor shall furnish all testing kit and instruments required for field-testing.

CONDUITS, PIPES AND DUCTS

The Contractor shall supply and install conduits, pipes and accessories as per requirement. All accessories required for making the installation complete, including but not limited to, ordinary and inspection tees elbows check nuts, male and female reducers and enlargers, wooden plugs, caps, square headed male plugs, nipples, gland sealing fittings, junction boxes, pull boxes, conduits, outlet boxes, splice boxes, terminal boxes, glands, gaskets and box covers, saddles and all steel supporting work shall be supplied by the Contractor. Conduit accessories shall be of the same material as the conduits.

Flexible metallic conduits shall be used for termination of connections to equipment such as motors or other apparatus to be disconnected at periodic intervals. Flexible metallic conduits shall also be used for termination of connections to level switches, level electrodes, limit switch, pressure, pressure switches etc. All flexible metallic conduits shall be provided with end glands.

Conduits or pipes shall run along walls, floors, and ceilings, on steel supports, embedded in soil, floor, wall or foundation, in accordance with approved layout drawings.

Exposed conduit shall be adequately supported by racks and clamps or straps or by other approved means. Conduit supports shall be erected square, and true to line and grade with an average spacing of one support for every 750 mm of conduit length.

Each conduit run shall be marked with its designation.

All installed conduits shall have their ends temporarily closed by caps, wooden plugs, or other approved means until cable is pulled. Closures shall be made in such a way that they do not get dislodged easily.

When one or more cables are strained through a conduit, conduit size shall be such that the total cross sectional area of the cable does not exceed 60% of the internal cross sectional area of the conduit. 

The Contractor shall be responsible for bonding of metal pipes or conduits in which cables have been installed to the main earthling system. Joints, metal sheath and armour of cables shall be bonded to the earth system in an approved manner. The entire system of conduit after installation shall be tested for mechanical and electrical continuity throughout and permanently connected to earth by means of a special approved type-earthing clamp efficiently fastened to the conduit. Gas or water pipes shall not be used as an earth medium.





DISTRIBUTION BOARDS

SCOPE

Supply, erection, testing and commissioning of standard make distribution boards conforming to relevant Indian standards (IS 8623) and specifications given below.

GENERAL
Distribution Boards Shall Consist of Following.

MCCBs/MCBs/RCCBs of reputed make and designed capacity, which shall conform to IS 8878 latest.

Neutral strip/earth strip for connecting all distribution point neutral/earth wires of serial room.

Two numbers brass bolts and nuts on DB base for its earthing.

Cable conduit entry boxes on top and bottom as per design drawing.

However the specifications herein after described shall take precedence over the above wherever this specifications call for a higher standard of material or workmanship. The distribution boxes shall be of standard factory make and flexibility shall be given to mount MCBs/ELCBs/ELMCBs of any make.


CABINET DESIGN

Distribution boards shall be of totally enclosed type with dust and vermin proof construction. The enclosure shall be made of steel sheet of 16G. The steel sheet shall be treated with a rigorous rust inhibition process before fabrication. The distribution boards shall consist of Earth leakage / Miniature Circuit. Breaker as in-comer and required number of Miniature Circuit Breakers as outgoing. The distribution boards shall be with top and bottom cable/conduit entry. The incoming and outgoing shall be rated as specified on the drawings and schedule; and both shall be totally isolated from one another. The cabinet shall be spray enameled to required colour shade finish. The interior components of the DB shall be mounted on Din Rails, mounted on the studs provided inside the cabinet. A cover made of hylam sheet, or sprays enameled 16G steel sheet, shall be provided over the cabinet with slots for operating knobs or breakers.

The cabinet shall be equipped with 16G inside hinged front door having a spring latch and lock over flanged door. Cabinets shall have detachable gland plates at both top and bottom made out of 16G. The hinged type door shall be with 'U' shape edge to provide Square type compressed rubber gasket.

The construction of the hinges shall be as to enable the door to swing open by not less than 150degree. In addition to this, the hinged design shall permit doors being completely removed whenever necessary.

 	MINIATURE CIRCUIT BREAKERS (MCB)

Miniature circuit Breakers shall be quick Make and Break type, and shall conform to relevant Indian Standards. The housing shall be heat resistant and shall have high impact strength. MCBs shall be flush mounted and shall be provided with trip free manual operating lever and 'ON' and 'OFF' indications. The contacts shall be provided with magnetic and thermal releases for short circuit and over current. The device shall have a common trip bar in the case of DP and TPN Miniature Circuit Breakers.

MCB for ratings up to 125 Amps shall be available in 1, 2, 3 or 4 pole versions. MCB casing shall be made of self-extinguishing material trivialized treatment 2 (relative humidity) 95% at 55°C).

MCB shall comply with IS 8828-1996/IEC 898 -1995.

It shall be suitable for use in frequency range 40Hz to 60Hz and shall accommodate AC/DC supply according to requirements.

Arc chutes should be provided for effective quenching of arc during operations and fault conditions.

It shall have trip free mechanism and toggle shall given positive contact indication.

It shall be suitable for mounting on 35mm DIN rail/surface mounting.

Line supply may be connected to either top or bottom terminals i.e. there shall be no line load restriction.

Degree of protection, when the MCB is flush mounted, shall be IP40.MCB & shall be supplied with clamping terminals fully open.

Contact closing shall be independent of the speed of the operator.

MCB's operating temperature range shall be -20 deg C to + 60 deg C.

The characteristics should be in accordance with IS 8828 -1996. The breaking capacity of the MCB shall be 10kA and energy limiting class3.

The rated impulse voltage of the MCB shall be greater than 4kV.

The MCB shall be capable of being used as Incomer circuit breaker and shall be suitable for use as an isolator.

Contact closing shall be independent of the speed of the operator.

Electrical endurance of the MCB shall be greater than 4kV. 
	
Power loss per pole shall be in accordance with IS 8828-1996 and the manufacturer shall furnish the same

In case of multi pole MCBs in a single location (DB) it shall be possible to remove MCB without having to disturb other MCB's in the vicinity.

'B' curve type MCB should be used for lighting loads, 'C’ curve type for motor loads and 'D' curve type for UPS circuits.




RESIDUAL CURRENT CIRCUIT BREAKER (RCCB)

RCCB shall comply With IS 12640-1988 IEC1OO8. It shall be available in 2 pole and 4 pole versions and threshold sensitivities (non-user adjustable) of 30mA, 100m A & 300mA with inbuilt time delay of 200mS for discrimination with downstream ELCB, if specified in schedule of quantities.
Trivialization : treatment 2 (relative humidity 95% at 55°C).

The current rating shall be from 25A to 125A. Ratings and sensitivities shall be as specified in schedule of quantities.

It shall be operationally independent of line voltage.

There shall be clear Identification of earth fault or overload/short circuit fault on the RCCB.

The RCCB shall not give nuisance tripping due to transient over voltages (lightening line disturbances or other equipment).

The RCCB should preferably be 'Si' class type (should be suitable for SMPS loads i.e. unaffected by the D.C pulsated components present if any in the circuit), and should not give nuisance ripping. Details to be furnished confirming suitability.

The short circuit withstands capacity of the RCCB without the associated short circuit/overload protection should preferably be 6kA.

A test device should be incorporated to check the integrity of the system and tripping mechanism.

Terminals should ensure easy termination of cables and should provide rovers to shield Incoming and outgoing tenninals with lP20 degree of protection.

The RCCB should be suitable for DIN rail mounting.

INDICATING LAMPS

Type				 Panel mounting "Protected LED'" types.
	          (I.e. protection is provided against Electromagnetic interference &. 	Over Voltage)


Standard applicable		: lEC 947-5-1

Eclectic shock protection	: class 2(IEC 536)  
Degree of protection		:IP 659(IEC 529)
Diameter			:22mm
Voltage				:230V AC 

TERMINALS

Distribution Boards shall be provided with a terminal bock. For neutral and earth terminations of adequate size. The terminal block shell be so located as to' prevent crowding of wires in the proximity of live parts.


DIRECTORY

Distribution Boards shall be provided with a directory indicating the areas of loads served by each Orchid Breaker, the rating of breakers, size of conductors, etc. The directory shall be mounted in metal holder with a clear plastic sheet on inside surface of the front door. A suitable size "Danger'" plate indicating voltage grade shall also be fixed inside the DB front cover.

INSTALLATION

Distribution Boards shall be wall / surface mounted or recess mourned as required and at the locations shown on the drawings. The Boards shall be fixed 00 30 x 40 x 6mm angle iron framework and bolts for surface Installation. All the cables/conduits shall be properly terminated using glands/grips/check nuts, etc. Wiring shall be terminated properly, using crimping lugs / sockets and PVC identification ferrules. No bare conductor shall be provided inside the board.

Distribution boards shall be bonded to the earthing system at least at two points using brass bolts and lugs.

WIRING SYSTEM

SYSTEM OF WIRING

The system of wiring shall consist of FRLS  PVC insulated copper conductor wires in MS conduits as per IS 9537 part II for concealed installation.

GENERAL

Prior to laying and fixing of conduits, the Contractor shall carefully examine the drawings indicating the layout justify himself about the sufficiency of number and size of conduits, location of Junction boxes, size and location of switch boxes and other relevant details. Any discrepancy found in the drawings shall be brought to the notice of the Consultant / Employer. Any modifications suggested by the Contractor shall be got approved by the consultants before the actual laying of conduits Is commenced.

CONDUITING MATERIALS

All concealed and surface electrical wiring Installation inside false ceilings shall be in MS conduits. 

PVC CONDUITS

Conduits and accessories shall conform to IS 9537-Latest and the specifications given below.and are of FRLS grade  PVC conduits shall be of black, round, heavy gauge Polyvinyl Chloride (PVC). The Internal surface of the conduit shall be smooth. All flexible conduits shall be of steel. Only approved quality as recommended by the consultant and factory made bends / accessories shall be used.

METAL CONDUITS

Conduits and Accessories shall conform to IS 9537 (Latest) and tender specifications. The steel conduits shall be solid drawn, mild steel, 16 gauge, heavy duty electrical welded, thread type, having perfect circular tubing with tight fitting joints and shall be capable of being cleaned easily. The conduit shall be protected from rust by one coat of paint applied inside and outside in its manufactured form.

Minimum Conduit Dia (OD) For electrical Wiring shall be 20 mm.

Minimum Conduit Dia (OD) For Telephones and Audio Video shall be 20 mm

Joints between conduits and accessories shall be securely made, to ensure earth continuity. Where called for, buried wiring passing underground, shall be in galvanized steel conduit.
The conduits shall be delivered to the site of construction in original bundles and each length of conduit shall bear the label of the manufacturer. This shall be approved by respective Engineer-In-charge and same shall be submitted along with bills for payment.

The number of 650/1100 volts grade PVC insulated copper conductor wires that may be drawn in the conduits of various sizes are given below. The space occupied by the wires shall not exceed 60% of the conduit Internal Area and 40% of conduit space should be left free.

Maximum permissible number of 650 / 1100 volt grade PVC insulated wires that may be drawn into rigid non-metallic or MS conduits are given below:

	Size of wire in
	Maximum Number of Wires within conduit size     (mm)

	Sq.mm
	19
	25
	32
	38
	51

	1.5
	3
	6
	10
	14
	-

	2.5
	2
	5
	10
	14
	-

	4.0
	-
	3
	5
	8
	14

	6.0
	--
	2
	4
	5
	8

	10.0
	-
	-
	3
	4
	6

	16.0
	-
	2
	2
	3
	4

	25.0
	-
	-
	-
	1
	3

	35.0
	-
	-
	-
	1
	2



BENDS IN CONDUIT

Conduit bends shall be of   SWG. Where necessary, bends or diversions may be achieved by means of bends and/or circular inspection boxes with adequate and suitable inlet and outlet terminations. In case of recessed system each junction work shall be provided with a cover properly secured and flush with the finished wall surface. No bends shall have radius less than 22 times the outside diameter of the conduit. Ready-made bends shall be used where required.

Run of conduit pipes through expansion joints in RCC member should be avoided as far as possible, and if unavoidable, flexible conduit pipe shall be used with ceiling outlet box on both sides of expansion joints, after getting approved from the Consultant Outlet boxes for lights/fans shall be protected at the time of laying by fitting with jute/earth/cotton etc.,

Locating junction boxes on outer surface of exterior walls of building should be avoided to prevent exposure to weather as also to preserve aesthetics. Junction boxes should never be closed permanently by plaster. The colour of the boxes should match the colour of the wall.

Junction boxes inside the guest room/areas shall be avoided. In case these are unavoidable they can be located in corridor / service areas / staircase, etc. One bolt shall be welded to receive earth wire inside all switch points.  The switch points shall be fixed at a level accessible from floor level. Conduits in wall crossing area shall be sealed with M-Seal/epoxy compound after pulling the wires.

SWITCH OUTLET AND JUNCTION BOXES

All concealed outlet boxes for switches, sockets and other purpose shall be rust proof and shall be of thick Galvanized steel (GI) boxes having smooth external and internal surfaces.

All outlet boxes for receiving plug sockets and switches shall be of standard factory make and of approved size, and shape. All boxes shall have- adequate number of knock out holes of required diameter and earthing terminal screws. Outlet boxes shall have a minimum depth of 65 mm.

INSPECTION BOXES

Rust proof inspection boxes of 2 mm thick mild steel having smooth external and internal finish shall be provided to fabricate removal and replacement of wires, where required.

WALL SOCKET OUTLETS

Following types of socket outlet shall generally be used for interiors

6A 2/3 pin socket outlets
6/16A socket outlets
20A metal clad socket 230V/440V
25A Heavy duty socket outlets

All sockets shall be of shutter type.

All electrical points shall be installed as per approved layout. The insulated earth. wires shall be run in each conduit originating from the distribution board up to the light, socket and switch boxes. If the Electrical Contractor fails to install any conduit / boxes etc., before the plastering / painting work is done by other agencies, he may be permitted to install the same with prior permission of Consultant and the expenses towards redoing the wall, floor, ceiling etc., shall be borne by the Electrical Contractor.

OPEN/SURFACE CONDUIT SYSTEM

Conduits on surface of walls/Ceiling shall be fixed on the route as approved by NBA /Architect/Consultant. Heavy gauge GI saddles shall be used for fixing the conduit. Distance between two consecutive saddles shall not exceed 750 mm. No wooden plug for fixing saddles / clamps shall be used. Use of Rawl plug / steel fastener with hard setting / scaling compound is recommended. Conduits shall be run in horizontal and vertical lines. Wherever couplers, bends, or similar fittings are used, saddles shall be provided at either side at a distance of 300 mm from the center of such fittings. Conduits shall be joined by means of screwed couplers and screwed accessories only. In long distance straight runs of conduit, inspection type couplers / junction boxes shall be provided.

Threading shall be long enough to accommodate pipe to the full threaded portion of the couplers and accessories. Cut ends of conduits shall have neither sharp edges nor any burrs left, to avoid damage to Insulation of wires. 

Bends in conduit runs shall be done by using pipe-bending machine. Sharp bends shall be accomplished by Intruding solid bends, Inspection bends or cast Iron/ MS Inspection boxes. Radius of solid bends shall not be less than 75mm. Not more than 9O-degree bend shall be used in a conduit run from outlet to outlet.

All conduits opening shall be property plugged with PVC stoppers / bushes. Conduits shall be adequately protected against rust by applying two coats of approved synthetic enamel paint over a coat of primer after the installation is completed and should be certified by the Architect/Consultant. 

Wherever conduits terminate into control boxes, outlet boxes, distribution boards etc., it shall be rigidly connected to the box with check nuts on either side of the entry.

Conduit run in the floor/wall should be embedded using cutting machine and manual cutting should be totally avoided.  Chicken mesh should be provided when the number conduits exceeds two in a row. The scope also include for rough plastering after embedding the conduit in the floor/wall.

The entire conduit system shall be bonded to the earth.

WIRING

All wires shall have been manufactured in accordance with the latest IS Specification (IS 694 - Part II)and must be of FRLS grade.

All wires shall be PVC insulated, copper conductors of 650-volt grade. Cross section of the conductor FRLS Grade shall be as per the specification mentioned in schedule of quantities.

Minimum cross section of conductor for electrical wiring shall be 1.5 mm square.

For single-phase wiring, the colour of the insulation of phase conductors shall be Red / Yellow / Blue and black for neutral. The colour coding adopted should be uniform for the entire Project.

Earthing is to be done by Green PVC insulated copper conductor. For three phase wiring, the Insulation of phase conductors shall be Red/Yellow/Blue, as per relevant phase and Black for neutral.

Earth wire shall always be of copper conductor PVC insulated and colour of insulation shall be Green
.
Whenever wires are being terminated in a Distribution Board / Switch Box / socket outlet point etc., a minimum of 300 mm long extra wire should be provided in the form of a loop for further maintenance use.

For each lot of wires, the Contractor shall submit all relevant test certificates issued by the Manufacturer stating its origin, date of manufacture, constitution and standards to which It compiles. All wires and cables shall bear the .manufacturers label and shall be brought to site in original packing.

Only Authorized/certified wiremen and cable jointers shall be employed to do the cable jointing work

Wires shall not be jointed inside the conduit or pull boxes. Where unavoidable, joints shall be made through approved mechanical connectors with prior permission of Employer/Consultant. Control switches shall be connected in the phase conductors only; and shall be 'ON' when knob is down. Switches shall be fixed in galvanized steel boxes. Chromium plated screws shall be used. Power wiring shall be distinctly separate from lighting wiring.

Each circuit phase wire from the distribution boards should be followed with a separate neutral wire of the same size as that of the circuit wire.

Wires originating from two different phases shall not run in the same conduit.

DRAWING CONDUCTORS

The drawing and jointing of PVC insulated copper / aluminum conductor wires and cables shall be executed with due regard to the following precautions. While drawing wires through conduits, care shall be taken to avoid scratches, etc., Care shall also be taken to ensure that the insulation is not peeled off either in portions or as a whole; and the conductor is not broken anywhere. There shall be no sharp bends that may lead to the breakage of the conductor.

PVC Insulated copper conductor wire ends shall be soldered (at least 20 mm length) before inserting into the switch for termination.  Conductors having nominal cross sectional areas exceeding 6 Sq.mm shall always be provided with cable sockets / lug of same material as that of conductor.

Strands of wires shall not be cut for connecting terminals. The terminals shaft has sufficient cross sectional area to take all strands and shall be soldered. Connecting brass screws shall have flat ends. All looped joints shall be soldered and Connected through block/connectors. The pressure applied to tighten terminal screws shall be just adequate, neither too much nor too less.

At all bolted terminals, brass flat washer of large area and approved size spring shall be used. Brass nuts and bolts shall be used for all connections.

For all internal wiring, PVC insulated wires of 650 / 1100 volts grade shall be used.

The sub-circuit wiring for point shall be carried out in loop in/loop out system and no joints shall be allowed in the length of the conductors. If the use of joint connections is unavoidable due to any specific reason, prior permission, in writing, shall be obtained from the Employer / Consultant. No wire shall. be drawn into any conduit, until all work of any nature, that may cause injury to wire, is completed. Care shall be taken in pulling the wires so that no damage occurs to the insulation of wire. Before the wires are drawn into the conduits, the conduits shall be thoroughly cleaned of moisture, dust, dirt or any other construction debris, by forcing compressed air through the conduits. All sub-circumstances for light points shall be with 2.5 Sq.mm PVC insulated copper conductor.

JOINTS

All joints shall be made at main switches, distribution boards, socket outlets, lighting outlets and switch boxes only. No joints shall be made in conduits and in junction boxes. Conductors shall be continuous from outlet to outlet.

MAINS AND SUB-MAINS

Mains and sub-mains cable or wires where called for shall be of the rated capacity and approved make. Every main and sub-main wire shall be drawn into an independent adequate size conduit. An independent earth wire of the proper rating shall be provided for each sub main, one earth wire of proper rating shall be provided for every single-phase sub main. For every 3-phase sub main, two earth wires of proper rating shall be provided along with the sub main. The earth wires shall be fixed to conduits by means of clips at not less than l000mm distance. For mains and sub-mains extra lengths of cable shall be provided to facilitate easy connections and maintenance




LOAD BALANCING.

Balancing of circuits in three-phase installation shall be planned before the commencement of wiring and shall be strictly adhered to. 

COLOUR CODE OF CONDUCTORS

Colour code shall be maintained for the entire wiring installation as red, yellow, blue for three phases, black for neutral.


MEASUREMENTS
POINT WIRING

All outlets connected on a lighting point shall be measured under point wiling. It shall include wiring from first switch point of the circuit up to light, fan, socket outlet via switches, regulators, controls etc., as called for. Generally, the following accessories shall be induced.

Light outlet box with ceiling rose

Lamp holder

Switches

6/16 A socket outlets with plug tops

 	M.S./G.I outlet box

Fan hook

Fan regulator.

Small wiring from outlet to Fan Light 

Conduit and accessories

PVC copper conductor wires

CIRCUIT MAIN FOR LIGHT CIRCUIT

Circuit main is measured in length from the Distribution Board up to the first switch point on that circuit only; form this point onwards, all looping will be measured under point wiring.

GENERAL

Point wiring and circuit wiring should be done in independent conduits and should not be taken through the same conduit.

Fan regulator box, fans, light fittings, calling bells are to be properly earthed. In respect of 6 Amps conventional plug point, the third pin should be earthed with 2.5 Sq.mm green PVC Insulated copper wire.

All flush type switches and accessories will be used with 3-mm thick hylam sheet in MS box.

For the purpose of determining the load per circuit the following electric rating of points shall be assumed. this Group lighting Board would always be from DB of size as specified In schedule of quantities." Group lights" points would commence from DB in duding circuits, surface / concealed conduit system, necessary wiring, MS switch box H.C.B, hylam sheet cover and outlet box up to lost light of the group.

	SLNO
	DESCRIPTION
	WATTAGE

	1
	  LIGHT POINTS
	60

	2
	  CONVENTIONAL PLUG POINT
	

	
	  Dependent/Independent)
	100

	3
	  FAN POINT
	60

	4
	  EXHAUST FAN POINTS
	60



Light, fans and 6 A point shall be wired on a common circuit. Each circuit shall not have more than a total of ten points of lights, fans and 6 A socket outlets or a load of 800 watts whichever is less. The ceiling fan point shall be complete with special outlet box including fixing and connection of regulator. Supply and fixing of 6A switch for each ceiling fan is included in scope of Contractor.

For 16A POWER PLUG POINTS

In one circuit, there shall not be more than two 16A power plug points and circuit shall be connected by 2 x 4 Sq.mm copper conductor wires.

One flush type plug socket outlet and switch shall be fixed for each power point on 3 mm thick hylam sheet cover. Plug socket can be standard type or 16 / 6 A universal types as shown in the diagram. The circuit main would commence from DB and end up to the switch box. Looping of circuit would be done to second 16A power point from first 16A power point and shall be counted as power point wiring.

Each circuit would have its own 2.5 Sq.mm green PVC insulated copper wire from DB to switch box and would be connected to third pin of socket outlet.

Electrical load for each 16A power point would be considered as 1000 watts.

EARTHING

SCOPE
	
Supply, fabrication, Installation, testing and commissioning of earth pits. Conforming to relevant IS Specifications and standards. The scope includes all related civil work for making pit, providing suitable covers and with identifications marks etc

GENERAL

All the non-current carrying metal parts of electrical installation shall be earthed as per IS: 3043. All equipments, metal conduits, rising mains cable armour, switch gear, distribution boards, meters, cable glands and all other metal parts forming part of the work shall be bonded together and connected by two separate and distinct conductors to earth electrodes. Earthing shall be In conformity with the provisions of Rules 32, 61, 62, 67 and 68 IER 1956.

EARTHING CONDUCTORS

All earthling conductors shall be of high conductivity copper / G.I strips and shall be protected against mechanical damage and corrosion. The connection of earth electrodes shah be strong, secure and sound and shall be easily found. The earth conductors shad be rigidly fixed tad the rolls, cider troches, cable there conduits and cables by using suitable damps.

Main Erath bus shall be taken from the main medium voltage panel to the earth electrodes. The number of electrodes required shall be arrived at taking into consideration the anticipated fault of the medium voltage network.

Earthing conductors shall be run from the exposed metal surface of the equipment and connector to a suitable point on the sub main or main earthing bus. All switch boards, Distribution Boards, Disconnecting Switches and Isolators shall be connected to the earth bus. Earthing conductors shall be terminated at the equipment: end using 5tlitabre lugs, bolts, washers and nuts.

All conduits, cable connecting etc., shall be connected to the earth an along their run by earthing conductors of suitable cross sectional area. The electrical resistance of earthing conductors shall be low enough in permit the passage of fault current necessary through a fuse / protective device and circuit Breaker" and shall not exceed 2 ohms

PRECAUTIONS

Earthing shall be mechanically robust and the joints shall be capable of retaining low resistance always. Joints shall be 'tinned, soldered and double riveted. All the joints shall be mechanically and electrically continuous and effective.  Joints shall be protect.a1 against corrosion

The following table gives an idea on selection of size of earth conductors for electrical equipments such as Transformers, Motors, Gene1etor, Switch gear, Cable Glands, etc.,

SCOPE

The specification covers the installation, testing and commissioning of all electrical equipment's and accessories required for the switchyard for efficient and trouble free operation.

STANDARDS

The electrical Installation work covered by this specification shall unless otherwise stated comply with the requirements of the latest edition of relevant Indian Standard, statutory regulations and codes of practices.

Indian Electricity Rules			: 1956
Tariff advisory committee		: Approvals.
I5 – 10118				: Code of practice for selection,
Installation & maintenance of Switchgear and control gear


	

	

	
	IS - 3043: Code of practice for earthing.

	
	IS – 2309: Code of practice for protection of building and
allied structures against lightning

	
	IS - 2274: Code of practice for electrical wiring installation..


	
	


GENERAL REQUIREMENTS

The installation shall be carried out by an electrical contractor holding a valid license as required by the respective State Government. The contractor shall provide particulars of the license held by him or his subcontractor to the purchaser.
.
In accordance with the specific installation instructions or as directed by the purchaser, the contractor shall unload, erect, assemble, install, wire, test and commission all electrical equipment's Included In this contract. Equipment's shall be installed in a neat workman like manner with highest regard for safety.

Erection materials, tools, testing instruments or any other machinery of any nature shall not be supplied by the purchaser. Contractor shall arrange for the same in a timely manner and he shall not be allowed to claim for any delay or extra cost of any nature.

Consumable materials of any nature required for the erection job shall also have to be arranged by the contractor

Clearing the site after completion of erection as well as regular clearance of unwanted, materials from site, returning all packing material and excess material and excess material shall also be covered under the scope of work.

All equipment's and instruments of indoor and outdoor, shall be inscribed with number, nomenclature, danger boards and other instructions.

The contractor shall touch up the surface for all equipment's, which are scratched and / or damaged during transportation and erection. The paint used. Shall match exactly the surface being touched up.

The contractor shall employ skilled and semi-skilled laborers for erection, installation & testing as required. All electricians, cable jointers, wire men, welders and others employed shall be suitably qualified possessing valid certificates / licenses recognized by the competent authorities

The contractor shall also furnish a list of Engineers/Supervisors and staff
employed by him for erection and installation jobs, giving in brief, qualification and experience of such staff and indicating whether they hold such competency certificates I licenses to supervise the electrical installation jobs as required under Indian Electricity Rules & State Electrical Inspectorate Rules.

The contractor shall set up his own workshop and other facilities at site to undertake fabrication jobs, pipe bending, threading etc.

The contractor shall be responsible for recording of all readings and observations during erection, testing and commissioning, in registers or on prescribed Persona. These shall be carried in the presence of purchaser’s representative. All such test data and records shall be duly signed by the contractor's Engineer / Purchaser's representative and shall be submitted to Purchaser in triplicate. The contractor shall carry out all tests at site for outdoor and indoor electrical equipment and commission the installation in the presence of Purchaser's representative. The contractor shall be responsible for final adjustment of relays, instruments, meters breakers etc., and also for submission of relay settings and calculations.

LIGHTING SYSTEMS

Three pin, 240V, 20A metal clad receptacle with switch shall be provide In the switchyard at locations to ensure accessibility with a 15M length of cable to any point in switchyard. The receptacle shall be mounted at 1.2 M above finished floor level.

All miscellaneous items not specifically mentioned but necessary for installation and completion of the lighting system are included in the scope of this contract.

TECHNICAL SPECIFICATION FOR TESTING AND COMMISSIONING

GENERAL

The testing and commissioning for all electrical equipment at sire shall be according to the procedure laid down below.

All electrical equipment shall be installed tested and commissioned in accordance with the latest relevant standards and codes of practices published by Indian Standards, institution wherever applicable and stipulations made in relevant general specifications.

The testing of all electrical equipment as well as the system as a whole shall be carried out to ensure that the equipment and is components are in satisfactory condition and will successfully perform is functional operation. The inspection of the equipment shall be carried out to ensure that all materials, workmanship and installation conform to the accepted design, engineering and construction standards, as well as accepted codes of practice and stipulations made in the relevant general specifications.

The contractor using his own instruments, testing equipment as well as qualified testing personnel shall carry out all tests.

The results of the tests shall be conforming to the specification requirements as well as any specific performance data guaranteed during finalization of the contract.

GENERAL:

At the completion of the work, the entire installation shall be subject to the following tests in presence of Employer/Consultant.

	1.
	Wiring Continuity Test

	2.
	Insulation Resistance Test

	3.
	Earth Continuity Test

	4.
	Earth Resistivity Test





PREPARATION OF THE ELECTRICAL SYSTEM FOR COMMISSIONING

After completion of the installation at site and for the preparation of Electrical system commissioning, the contractor shall carry out check and testing of an equipment and installation in accordance with the agreed standards Codes of practice of Indian standards Institution and specific instructions furnished by the particular equipment suppliers

Checking required to be made on all equipment and installations at site shall 	comprise, but not be limited, to the following:

The following checks shall be made on all equipment and installation at site:

Physical inspection for removal of any foreign bodies, external defects, such as damaged insulators, loose connecting bolts, loose foundation bolts etc.

Check for grease, insulating / lubricating oil leakage and its proper quantity.

Check for the free movement of mechanism for the circuit breakers, rotating part of the rotating machines and devices.

Check for tightness of all - cable, bus bars at termination / joints ends as well as earth connections in the main earthing network

Check for Clearance of live bus bars and connectors from the metal enclosure..

Check the proper alignment of all draw out device like draw out type circuit breakers.

Continuity checks in case of power cables

Checking of all mechanical and electrical interlocks including tripping of breakers using manual operation of relay.

Checking of alarm and annunciation circuits by manual actuation of relevant relays.

Check and calibrate devices requiring field adjustment! Calibration like adjustment of relay settings etc., Check proper connection to earth network of all non-current carrying parts of the equipment and installation.

Test reports for all meters are to be furnished.

These tests shall be carried out on the equipment shall include but not be limited to the above

CABLES

1. 	Insulation resistance test with 2,500V mega for high voltage power cables rated above 1.lKV grade and 1OOOV mega for cables meted up to 1.1KV grade

2.	All cables of 1.1KV and all H.V. cables shall be subjected to high voltage test after joining and terminating but before commissioning as per relevant standards.

3.	In each test, the metallic sheath / screen / armour should be connected to earth.

4.	Continuity of all the cores, correctness of all connections as per wiring diagram, correctness of polarity and phase of power cobles and proper earth connection of cable glands, cable boxes, armour and metallic sheath, shall be checked.

EARTHING SYSTEM

Tests to ensure continuity of all earth connections.

Tests to obtain earth resistance of the complete network by using earth tester. The test values obtained shall be within the limits.

All documents / records regarding test data,  and other measured values of important ammeters finalized after site adjustment shall be handed over to the Owner in the form of test reports for their future use and reference. 
































NATIONAL BIO DIVERSITY AUTHORITY - AT TARAMANI – CHENNAI 
SPECIFICATIONS FOR THE AIR CONDITIONING SYSTEM



1.0.0 INTRODUCTION:

	It is proposed to provide an air conditioning system  to the National Bio Diversity Authority premises at Taramani, Chennai. The following specifications highlight the technical requirements of the proposed system.


2.0.0 BASIS OF DESIGN:

2.1.0 The air conditioning system shall be designed on the following basis:


	PARAMETER
	DESIGN DATA

	Outside design conditions (deg C)
	38.3 DB/ 25.6 WB. 

	Inside conditions to be maintained
	22 +/- 1 deg C DB
RH not exceeding 60%.

	Area to be air conditioned
	1200 Sq.ft. (in first floor)

	Occupancy rate for design
	50

	Lighting load
	10 watts per Sqm.

	Equipment Load
	5 KW

	Structural construction/ duct routing
	Refer enclosed drawing.



Based on the above, it is proposed to provide 5 nos of 1.5TR Hiwall split unit and 3 nos of 1 TR Hiwall split unit for Manager room & system room.


3.0.0 SPECIFICATION FOR   SHEET METAL WORKS FOR AC DUCTING & ALLIED WORKS  

3.1.0 SHEET METAL

Sheet metal ducting shall be completely factory fabricated and boxed up at factory to the extent possible.  Only smaller pieces whose fabrication at factory may pose logistical problems may be fabricated at site. Sheet   metal ducting layout if enclosed with this specification is meant only to  indicate   the   duct   sizes , routing and air terminal device configuration to provide the bidder necessary information for bidding purposes.  Working drawings will have to be prepared by the successful contractor, giving due attention to the actual site conditions and other site requirements.  Working drawings will have to be submitted to the architect/consultant for approval.

Sheet metal used for ducting shall be plain galvanized sheets having minimum 120GSM zinc coating. Only new, clean and bright GI sheets shall be used.

 All duct fabrication and installation practices shall conform to IS-655 in general and also to specifications furnished herein.








The thickness of GI sheets to be used   for rectangular ducting  shall be as below:

	Maximum Size of Duct
-  mm
	Thickness - mm

	
	

	Upto 750
	0.6

	751-1500
	0.8

	1501-2250
	1.0

	2250-3000
	1.2



	







The fabrication of the ducting including details of transverse joint connections, bracing,  seams,  etc., for longitudinal joints, etc., shall be as per IS-655 . TDC / TDF type flanges are also acceptable .  Duct pieces shall be constructed to ensure that they are robust and rigid enough to eliminate  flutter, buckling, and to minimize air leakage’s. Silicon sealant shall be applied at all locations which are vulnerable to air leakage.
 
Gaskets of felt/rubber/polyethylene foam or similar material shall be used to ensure air-tightness of joints. All ducts with sizes more than 300mm shall have cross-breaking to ensure rigidity of duct panels. 

Elbows,  bends,  offsets, etc., should  be  fabricated with  a width to radius ratio of not less   than 1.0  to 1.5.  Alternatively,  turning  vanes  should  be  provided  at so  chosen  that  the  aspect  ratio  of   the  various  sections  so  formed by  the  vanes  will  be atleast five.

All supports for ducting shall be provided by the air conditioning contractor. The supports    shall be taken   independently to the building structure and not be tied on to supports for light fixtures or false ceiling.  All angles, rods and such other MS members, materials, components, etc., used   for supports shall be   provided with a coat of red-oxide primer and black enamel paint.  Where  ducting   is required  to  be  supported  from ceiling /roof slab,  Anchor grip bolts shall  be  used  to fasten the suspension rods (for duct supports) to  the ceiling / roof slab.  Suspension rods in such cases shall be GI full threaded rods not less than 10mm in diameter.  Supports should be provided in intervals not exceeding 2meter.  Additional supports shall also be provided at tail ends, bends, dampers etc.,

Dampers  shall  be placed in ducts and at every  branch supply  or return air duct  connection  whether   or  not  indicated  on the drawings for the proper volume  control and balancing the system.

Fire Dampers shall be installed wherever shown in the drawing.

Access / Inspection Doors shall be provided on the ducting at locations shown in the drawings.

Where sheet metal ducts or sleeves terminate in wood work, brick or masonry openings, tight joints shall be made by means of closely fitted heavy flanged collars.

All ducting and insulation inside the conditioned area which may be visible after completion of false ceiling/boxing (ex: through the grilles) shall be painted matt black.




3.2.0 DUCT DAMPERS

Duct dampers shall be opposed blade type.  Duct dampers shall be complete with heavy duty bronze bushes, linkages, operating lever etc.,  

The damper shall be provided with suitable locking mechanism to hold the blades in the desired position.  An indicating mechanism which clearly shows the position of the damper at all times shall be provided. 

Damper frame shall be constructed out of minimum 16G GI sheets.  Blades shall be minimum 18G thickness.

Damper construction shall be made in such a way as to ensure rattle free operation in air stream.

3.3.0 FIRE DAMPERS
 
Fire dampers shall be multi blade Fusible Link type complete with frame, blades, spring, fusible link, linkages etc.  Fire damper frame and blades shall be of 16G GSS. Bushes shall be of bronze.  Fusible link shall close the fire damper at maximum 72 deg C.  

Fire dampers shall be rated for minimum 90 minute fire rating.


3.4.0 GRILLES AND DIFFUSERS

All grilles/diffusers shall be extruded aluminum and shall be of powder coated or anodized as required.

All supply grilles and diffusers including slot diffusers shall be provided with volume control dampers, turning vanes, deflectors which can be adjusted and set through the grille/diffuser face.

When grilles/diffusers which are not allowed to rest on the false ceiling, the A.C. Contractor shall suspend them from the ceiling slab through adjustable suspension system.  Cost of this suspension shall be included in the price of the grilles/diffusers.

All Return/Exhaust grille/diffusers shall be supplied without volume control dampers unless otherwise specified or required.

 All supply grilles & diffusers shall have box type dampers, having vanes, deflectors which can be adjusted through the grille/diffuser face.


3.5.0 DUCT INSULATION

Insulation of certain Ducts running inside the building such as tail end ducting and ducts running over unconditioned areas is covered in this specification.  Only those ducts specifically marked as insulated ducts in the approved air distribution layouts shall be insulated.

Insulation shall be carried out with Aluminum foil faced XLPE/Closed cell Nitrile of appropriate thickness as mentioned in the BOQ.


The insulation shall be applied as under:
          	i) Clean the surface of duct to be insulated thoroughly.
		ii) Apply a coat of Synthetic Rubber adhesive in 2” bands with 2” spacing using a brush.
		iii) When the adhesive is tacky fix the insulation tightly over the duct with minimum 25 mm
		     overlap of the aluminium foil. 
		iv) Tape all joints with 50mm wide Aluminium self adhesive tape.
		v) Apply 10mm wide nylon box strapping at every 500mm distance.
		
3.6.0  ACOUSTIC LINING FOR DUCTS

Acoustic Lining of certain Ducts such as initial stretch of duct from AHU and Return Air ducts of certain cabins is covered in this specification.  Only those ducts specifically marked as acoustic lined ducts in the approved air distribution layouts shall be acoustically lined.

Acoustic lining call be carried out with open cell nitrile rubber insulation material.   The methodology for fixing this shall be the same as mentioned for Thermal Insulation of ducts.

Sound Attenutors: Sound Attenuators (Dissipative Type) to be provided on the return side of all AHU fans ie., return air ducts connected to AHU rooms. The length of the attenuator shall be 1500mm. 

Sound attenuators shall consist of an outer casing, sound absorbing material and internal baffles, splitters and supports. Casings shall be of galvanised steel of not less than 20 g. thickness. Casings shall be tested to 150 mm wg and shall show no leakage or distortion in this condition. Duct sealing compound shall be furnished by the supplier for sealing all silencers on site, where necessary, as determined by the ENGINEER shall be provided with double thickness aerofoil turning vanes extending over at least 50 percent of the while curvature of the elbow. The turning vanes shall have a flange covering the whole base be rivetted to the duct at not more than 60 mm centres. 

Sound absorbing material shall be high-density fibreglass held in place with at least 5% compression to prevent voids due to settling. Absorption material density shall be minimum 48 kg / cu.m fibreglass faced with minimum 26 g. perforated galvanised sheet metal of minimum 40% open area. Combustion rating for the silencer acoustic infill shall not be less than the following, when tested in accordance with ASTM E84: 
Flame spread classification - 25
Smoke development rating - 0
Fuel contribution - 20

4.0.0  GENERAL TECHNICAL REQUIREMENTS:

            SCOPE OF WORK

The general scope of work to be carried out under this contract is illustrated in Drawings, Specifications and the schedule of quantities.  Notwithstanding anything contained in this, the tendered is to offer a proven and tested equipment to meet the requirements of this specification.

ASSOCIATED CIVIL WORKS

              The purchaser will arrange to provide the following:
               a. False ceilings.

The air conditioning contractor shall provide all other works, including making openings in walls/floor for taking piping, ducting etc. The air conditioning contractor shall also supply and fix any wooden frames required for fixing the grills, diffusers, fire damper, fresh air intake etc required on the walls. All openings made for the above purposes shall be finished neatly with cement plastering etc.

BYE LAWS AND REGULATIONS

The installation shall be in conformity with the Bye Laws, Regulations and Standards of the local authorities concerned in so far as these become applicable to the installation.

If the Drawings or Specifications require something which violates the Bye Laws and Regulations, then the Bye Laws and Regulations shall govern the requirement of this installation.

WORKING PERMITS AND INSURANCE :

The Contractor shall obtain all work permits/ licenses required for the personnel employed at the work site and shall strictly adhere to all the rules & regulations of the purchaser. All statutory rules like PF, minimum wages etc., are to be followed strictly and registers as required by the law are to be maintained at site.

The contractor shall also fully cover the personnel employed and the materials used under comprehensive insurance, valid up to the duration of the contract plus 3 months.

DRAWINGS

The Contractor shall follow the tender drawings in preparation of his shop drawings and for subsequent installation work. He shall check the drawings of other agencies to verify spaces in which his work will be installed.

Maximum headroom and maintenance shall be maintained at all points. Where headroom appears inadequate, the contractor shall notify the purchaser before proceeding with the installation.

The Contractor shall examine all architectural, structural, plumbing, electrical and other services drawings before starting the work and report to the purchaser any discrepancies, coordinate installation of this work with other services and agencies.

TECHNICAL DATA

The tenderer must submit the technical data for all the items quoted quantity along with their tenders. Failure to furnish technical data with tender may result in rejection of tenders.

SHOP DRAWINGS

Within one week after the award of the contract, the contractor shall furnish, for the approval of the purchaser, two sets of detailed shop drawings of all equipment and materials including plant room layout, ducting, piping and control wiring layouts required to complete the project as per specification and as required by the purchaser. These drawings shall contain details of construction, size, and arrangement, operating clearance, performance characteristics and capacity of all items of equipment, also the details of all related items of work by other contractors. Each item of equipment proposed shall be a standard catalog product of an established manufacturer as per specifications.

After final approval has been obtained from the purchaser, the contractor shall submit a further ten sets of shop drawings. No material or equipment shall be supplied for installation at the site until the contractor has in his possession, the approved shop drawings for the particular material or equipment.

The shop drawings shall be submitted for approval sufficiently in advance of planned delivery and installation of any materials, to allow the purchaser ample time for scrutiny. No claims for extension of time shall be entertained because of any delay in the work due to his failure to produce shop drawings at the right time, in accordance with the approved programme.

Approval of shop drawings shall not be considered as a guarantee of measurements or of building dimension. Where drawings are approved, said approval does not mean that drawings have been checked in detail nor does it in any way relieve the contractor of the responsibility or requirement to furnish material or perform work as required by the contract.

Where the work of the contractor has to be installed will interfere with work of other agencies, he shall assist in working out space conditions to make a satisfactory adjustment. If so directed by the purchaser, the contractor shall prepare composite working drawings and sections at a suitable scale clearly showing how his work is to be installed in relation to the work of other agencies. If the contractor installs his work before coordinating with other trades, he shall make all the necessary changes without extra cost to the purchaser.

QUIET OPERATION AND VIBRATION ISOLATION

All equipment shall operate under all conditions of load without any sound or vibration which is objectionable in the opinion of the purchaser. In case of rotating machinery sound or vibration noticeable outside the room in which it is installed, shall be considered objectionable. Such conditions shall be corrected by the contractor at his own expense. The maximum sound within 1M of the equipments shall not exceed 60 dB.

ACCESSIBILITY

The contractor shall verify the sufficiency of the size of the shafts and openings, clearance in cavity walls and piping. His failure to communicate insufficiency of any of the above shall constitute his acceptance of sufficiency of the same. The contractor shall locate all equipments which must be serviced, operated or maintained in fully accessible positions. The exact location and size of all access panels, required for each concealed control damper, valve or other devices requiring attendance, shall be finalized and communicated in sufficient time, to be provided in the normal course of work, failing which the contractor shall make all the necessary repairs and changes at his own expenses.

ELECTRICAL INSTALLATION

It is to be clearly understood that the final responsibility for the sufficiency, adequacy and conformity to the contract requirements, of the electrical installation work for air conditioning services, lies solely with the contractor.

All statutory approvals for electrical installation under the scope of this tender like CEIG / CEA approvals etc., shall be obtained out by the contractor. The required fees shall be paid by the purchaser but all other incidental expenses in connection with the inspection/ approval etc., shall be borne by the contractor.


MATERIALS AND EQUIPMENT

All materials and equipment shall conform to the relevant Indian Standards and shall be of the approved make and design. General specifications for the various equipments / works are enclosed. Wherever these are not totally clarified, the construction shall be carried out as per the relevant IS specifications.

MANUFACTURER’S INSTRUCTION

Where manufacturers have furnished specific instructions, relating to the material and equipment used in this job, covering points not specifically mentioned in these documents, such instructions shall be followed in all cases.

INSPECTION & TESTING

The purchaser’s authorized representative shall have full powers to inspect any portion of the work, examine the materials, workmanship and getting the materials / equipments tested at the contractor’s works or at any other place from where equipments/ materials are procured. These examinations will not relieve the contractor any of his responsibility for meeting the requirements of the specifications and it will be the contractor’s responsibility to rectify/ replace such works/ equipments not found in accordance at his cost.

All the testing and measuring instruments and labour required shall be provided by the contractor at his cost. The contractor shall also calibrate the instruments used for testing at reputed calibration centers.

REJECTION OF DEFECTIVE PLANTS/EQUIPMENTS:

If the completed works or equipment or any portion thereof taken over is found to be defective, or fail to fulfill any specification requirements, the contractor shall, on receipt of written notice, shall make good the defective works at his cost within a stipulated time frame. The purchaser shall have full powers to carry out such repair works at the risk and cost of the contractor, in case the contractor fails to carry out this within the stipulated time.

The purchaser shall have the right to operate the plant whether or not such equipments have been accepted.

BALANCING, TESTING AND COMMISSIONING

Balancing of all air and water systems and all tests as called for in the specifications shall be carried out by the contractor in accordance with the specifications and relevant local codes.

The results of these testing shall be submitted for scrutiny. Four copies of the certified manufacturer’s performance readings for each piece of equipment shall be submitted along with the test results.  

The Contractor shall arrange, all necessary balancing and testing equipment, instruments, materials, accessories and the requisite labour. Any defects in materials and / or in workmanship detected in the course of testing shall be rectified by the contractor entirely at his own cost, to the satisfaction of the purchaser. The installation shall be tested again after removal of defects and shall be commissioned only after approval of the purchaser. All tests shall be carried out in the presence of purchaser’s representative.

COMPLETION DRAWINGS

On completion of the work in all respects, the contractor shall supply six (6) complete sets of drawings, on approved scale, indicating the work as installed. These drawings shall clearly indicate the complete plant room layouts, ducting and piping layouts, location of all concealed piping, valves, controls, dampers, wiring and other services. The contractor shall also submit six (6) sets of consolidated control diagrams, technical literature of all equipment and materials. The contractor shall frame under glass in the AHU room, the respective duct layout drawings.

GUARANTEE AND DEFECTS LIABILITY PERIOD

The contractor shall guarantee that all equipments shall be free of any defects due to defective materials and bad workmanship and the equipment shall operate satisfactorily with the performance & efficiencies not less than the guaranteed values. The guarantee period shall be valid for a period of twelve (12) months after successful completion of the performance tests.


5.0.0     LIST OF ACCEPTABLE MAKES

	S. No
	ITEM
	ACCEPTABLE MAKE

	1
	Expanded polystyrene 
	R R packaging

	2
	Fiberglass
	UP Twiga

	3
	Power cable
	Finolex/Polycabt/ Universal

	4
	Control cable
	Finolex/Polycab/Universal

	5
	Extruded Aluminium Grills
	Air Master /Air Breeze /Cosmic

	6
	Pre filters 
	Klenzoid /Anfilco

	7
	Thermostats
	Honeywell / Ranco/ Penn

























	
NATIONAL BIO DIVERSITY AUTHORITY - AT TARAMANI – CHENNAI 
SPECIFICATIONS FOR THE FIRE ALARM WORKS

1.0 INTRODUCTION:

The Proposed Interior work which includes Fire Alarm is to be carried out in the office area at 5th Floor of TICEL Bio Park, Taramani. The building owners have already provided under duct insulation and smoke detectors fixed to the ceiling by and large the cabling has been disturbed when the earlier occupant vacated the premises. The present work consists of reconnecting all the  cables  connected to the above false ceiling detectors  properly in  zone 1 and  Testing for proper functioning.

We have provided a interior layout for the New office interior were in we have shown locations for installing smoke detectors, response indicators, manual call points, sounder, etc., These will form the second and Third zones. 

TICEL Bio Park have setup a common building management system in the ground floor and the connecting point according to TICEL is on the 5th floor western side near the Lift area. Our Fire Alarm system has to be made workable with the principle fire alarm system which is common to all the floors.

The brief technical particulars are furnished hereunder.  
	
2.0	TECHNICAL PARTICULARS:
	
	The proposed fire alarm system will comprise the following:
	
· Ionization smoke detectors, for detecting fire below false ceiling.
· Photo Electric smoke detectors for detecting fire above false ceiling.
· Heat Detector.
· Response indicators to indicate the activated detector above false ceiling.
· Manual call points near exits.
· Dual tone electronic hooters.

2.1	IONISATION SMOKE DETECTORS (BELOW FALSE CEILING)

These detectors will be provided on the false ceiling for detecting fires below the false ceilings or in rooms where there are no false ceiling.  These detectors work on the principle of ionization, when smoke particles enter the ionization chamber.  A red LED will flash once in every 30 seconds to indicate the healthiness of the detectors.  In case of detection of fire, the LED will glow continuously and the alarm will be sounded in the main fire alarm panel.

a. The ionization smoke detectors shall be suitable for detecting invisible products of combustion as well as smoke and be of dual chamber, single source type.
b. The device shall have been certified by the concerned radio American 241 (0.9 Micro – Curies) active protection board or similar bodies.
c. An indicating LED shall be provided which lights up when the detector has reached a pre set alarm level.  Provision shall also be available for connecting an external device like response indicator etc.
d. The construction of the detectors shall be in self extinguishing poly carbonate plastic and the circuitry protected against moisture and fungus.  Smoke entry points must be protected against dust / insect ingress.
e. The detector shall be capable of operating under the following conditions:
-	Temperature range from 0 to 60 deg C.
	-	Humidity range from 0 to 95% RH.
f.	It shall be possible to re calibrate the sensitivity at site.
g.	Reversed polarity of faulty wiring shall not cause damage to the detectors.
h.	The circuitry shall be protected against the usual electrical transients and 
	electromagnetic interferences.
i.	Supply Voltage – 17-28 VDC	.
j.	Supply Current – 24 V.
k.	Alarm Current at 24 V – 55 MA.
l.	Max wind – 20 M/S.

2.2	PHOTO ELECTRIC SMOKE DETECTORS (ABOVE FALSE CEILING if required)

	The detectors will sense smoke particles above the false ceiling and will give the alarm in the main fire alarm panel.  These detectors will also be basically operate as per the same principle of Ionisation Smoke detector, with the additional feature of sensing the fall in intensity of light when thick smoke engulf the space over false ceiling.

a. The optical smoke detector shall respond predominantly to light weight smoke.
b. The light source intensity shall automatically adjust to compensate for possible effects of dirt / dust accumulation.
c. An indicating LED shall be provided which lights up when the detector has reached a pre set alarm level.  Provision shall also be available for connecting an external device like response indicator etc.
d. The construction of the detectors shall be in self extinguishing poly 
carbonate plastic and the circuitry protected against moisture and fungus.  Smoke entry points must be protected against dust / insect ingress.
e. The detector shall be capable of operating under the following condition: 
-	Temperature range from 0 to 60 deg C.
	-	Humidity range from 0 to 95% RH.
f.	It shall be possible to re calibrate the sensitivity at site.
g.	Reversed polarity of faulty wiring shall not cause damage to the detectors.
h.	The circuitry shall be protected against the usual electrical transients and electromagnetic interferences. 
i. Smoke density in the chamber shall be measured by a symmetrical optical system and shall employ a multiple light pulse coincidence circuit to prevent false alarms.

2.3	MANUAL CALL POINTS:
	
	These manual call points will be provided near the exits from the floors.  These are to be operated manually by pressing a push button, which will initiate the alarm in the main fire alarm panel.
	
a. The manual call point shall be compatible with the proposed detection system.
b. This shall have a pleasant streamlined and flat appearance permitting flush mounting.
c. The cover must be secured against removal and the removal shall cause an alarm in the panel.
d. All inscriptions, texts and marks shall be on the front plate and not on the glass.
e. A build in LED shall be provided, which shall light up upon activation.
f. Accessories – Hammed Enchain.
g. Alarm Voltage – 17-30V 
h. Alarm Current – 20 MA

2.4	DUAL TONE HOOTERS:

	These hooters will be provided at every floor near the exits to warn the occupants of the floor about the occurrence of any fire, sounder level – 64 DB.

2.5	RESPONSE INDICATORS:

	This will indicate the location of the detector above the false ceiling which detects the fire.  Current – in normal condition nil – in fire condition 20 MA (Max).

3.0	GENERAL TECHINCAL REQUIREMENTS:
	
· The system shall be designed by the successful bidders based on the various norms stipulated by NFPA/ UL/ IS/ BS etc.  The system shall be a proven design and shall be highly reliable.
· The bidder shall furnish all equipments, parts, materials, cables and other requirements to make a complete system, whether or not included in the Schedule of Quantities, which is given for the purpose of equating the bidders on common grounds and for taking care shall be included in the overall cost.
· All precautions necessary to guard the system from any electromagnetic or electrostatic interference shall be provided in the system design.
· All the wiring shall conform to the code of practice for electrical wiring as laid down in the recent edition of IS 723.
· The system design shall meet the requirements of Chennai Fire Service rules for such buildings, conforming to the recent editions of IS 11360, IS 2175 and IS 2189.
· Transients shall not result in any alarm.  Any electrical sparking for or radio frequency interference shall not result in fault alarm.
· The system shall have provisions to switch off the AHU or fire dampers etc.
· The system shall be designed to work on 220 V, 50 Hz, 1 phase supply.  The components shall be rated for a variation of plus or minus 10% of the same.
· In case of mains failure, the system as a whole shall work on back up battery for a minimum of 8 hours.  The battery shall be sized on the following basis:
a. 30% of the detectors are in ON conditions.
b. An additional 200W for contingency.


4.0.0	TECHNICAL REQUIREMENTS

4.1.0	PERFOMANCE GUARANTEE

The Contractor shall guarantee that the fire alarm system installed shall function satisfactorily to the requirements of the security department.  It is to be clearly understood that the Specifications, Drawings, Schedule of Quantities and indicated in Specifications are for tenderers guidance only.  The tendered shall provide all such equipment as required to achieve the specified inside conditions in all spaces.

4.2.0 BYE LAWS AND REGULATIONS

The installation shall be in conformity with the Bye Laws, Regulations and Standards of the local authorities concerned in so far as these become applicable to the installation.

If the Drawings or Specifications require something which violates the Bye Laws and Regulations, then the Bye Laws and Regulations shall govern the requirement of this installation.

4.3.0 WORKING PERMITS:

The Contractor shall obtain all work permits / licenses required for the personnel employed at the work site and shall obey all rules & regulations of the purchaser.  All statutory rules like PF, minimum wages etc., are to be followed strictly and registers maintained at site.

4.4.0      ACCESSIBILITY	

The contractor shall verify the sufficiency of the size of the shafts and openings, clearance in cavity walls and piping.  His failure to communicate insufficiency of any of the above shall constitute his acceptance of sufficiency of the same.  The contractor shall locate all equipments which must be serviced, operated or maintained in fully accessible positions.

4.5.0 ELECTRICAL INSTALLATION

It is to be clearly understood that the final responsibility for the sufficiency, adequacy and conformity to the contract requirements, of the electrical installation work lies solely with the contractor.

4.6.0 MATERIALS AND EQUIPMENT

All materials and equipment shall conform to the relevant Standards and shall be of the approved make and design.  General specifications for the various equipments / works are enclosed.  Wherever these are not totally clarified, the construction shall be carried out as per relevant IS specifications.

4.7.0	MANUFACTURER’S INSTRUCTION

Where manufacturers have furnished specific instructions, relating to the material and equipment used in this job, covering points not specifically mentioned in these documents, such instructions shall be followed in all cases.

4.8.0	INSPECTION & TESTING

The purchaser’s authorized representative shall have full powers to inspect Drawings & any portion of the work, examine the materials, workman ship and getting the materials / equipments tested at the contractor’s works or at any other place from where equipments / materials are no way relieve the contractor of his responsibility for meeting the requirements of the specification and it will be the contractor’s responsibility to rectify / replace such works / equipments at his cost.

All the testing and measuring instruments and labour required shall be provided by the contractor at his cost.  The contractor shall also calibrate the instruments used for testing at reputed calibration centers.

4.9.0	REJECTION OF DEFECTIVE PLANTS / EQIPMENTS:

If the completed works or equipment or any portion thereof taken over is found to be defective, or fail to fulfill any specification requirements, the contractor shall, on receipt of written notice, shall make good the defective works at his cost within a stipulated time frame.  The purchaser shall have full powers to carry out such repair works at the risk and cost of the contractor, in case the contractor fails to carry out this within the stipulated time.


4.10.0	COMPLETION DRAWINGS

On completion of work in all respects, the contractor shall supply six (6) complete sets of drawings, on approved scale, indicating the work as installed.  These drawings shall clearly indicate the complete layouts, detector locations, wiring and sequencing of automatic controls, location of all concealed wiring and other services.  The contractor shall also submit six (6) sets of consolidated control diagrams, technical literature of all equipment and materials.

4.11.0 GUARANTEE AND DEFECTS LIABILITY PERIOD

The contractor shall guarantee that all equipments shall be free of any defects due to defective materials and bad workmanship and the system shall operate satisfactorily without fail.  The guarantee period shall be valid for a period of twelve (12) months after successful completion of the performance tests.  The services of the contractor’s qualified personnel shall also be provided free of any cost to the purchaser during this period.

If the remedial action to remove the defects is not initiated within 10 days of issue of written notice by the purchaser, then the purchaser may proceed to do so at the contractor’s risk and expenses without prejudice to their any other rights.


























NATIONAL BIO DIVERSITY AUTHORITY - AT TARAMANI – CHENNAI 
SPECIFICATIONS FOR THE SPRINKLER WORKS

1.0 INTRODUCTION:

	It is proposed to provide a Sprinkler system to the National Bio Diversity Authority premises at Taramani, Chennai. The following specifications highlight the technical requirements of the proposed system.

2.0 BASIS OF DESIGN:

The Main feeder pipes are already laid in the proposed office block. The control valves are kept closed. The earlier occupant was running a testing Lab and to avoid spillage of water &causing chemical reaction had cut and removed the pipe lines at several locations.  The present scope of work for sprinklers involves supply and welding, testing fresh 32mm & 25 mm NB  Class C  MS piping together with Installing required Pendent sprinklers of any reputed make -  USHA  SAFETY EQUIPMENT/ or equivalent.


3.0 SCOPE OF WORK:

3.1 Supply, erection, testing and commissioning of above ground piping carried out of MS class C piping as per IS : 1239 for pipes up to 150mm NB together with fittings, valves and accessories as under.

3.2 Work will include painting for the above ground piping with one coat of primer and two coat of enamel paint of approved colour. Work will include cleaning of pipe, degreasing, etc.

3.3 Supply Welding of 32 mm &   '25 mm NB Pipes. At the required locations-- JINDAL/TATA pipes/ tubes.

3.4 Supply, erection, testing and commissioning of 15mm size Pendent type sprinkler suitable to operate at 68/79 deg.C temperature. as per site requirement.

3.5 Supply, erection, testing and commissioning of Rosette plates for sprinklers at False ceiling level.

3.6 Supply and erection of Hitec or equal make factory made supports for hanging the Sprinkler pipes.
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