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TENDER FOR WATER COOLED SCREW CHILLER REPLACEMENT WORK
at
IUCAA, PUNE 
Technical Bid – Part- A

TENDER FOR WATER COOLED CHILLER REPLACEMENT WORK
 INTER-UNIVERSITY CENTRE FOR ASTRONOMY & ASTROPHYSICS (IUCAA)

POST BAG 4, GANESHKHIND, PUNE UNIVERSITY CAMPUS,

PUNE 411 007, INDIA

Name of Work     :  Water Cooled Screw Chiller Replacement Work at IUCAA, Pune.

A.
Name of Vendor / Firm / Company

____________________________


















____________________________

Postal Address




____________________________

 




____________________________

Telephone Off.



____________________________


          
Telex / Fax




____________________________

          
Email ID




____________________________







Signature & Seal of Bidder
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TENDER  INFORMATION
Inter-University Centre for Astronomy and Astrophysics (IUCAA), Post Bag 4, Ganeshkhind, Pune 411007, invites sealed tenders in two bid format i.e  “Technical and Financial Bid”  from eligible and qualified tenderers for “Water Cooled Screw Chiller Replacement work at IUCAA, Pune University Campus, Ganeshkhind, Pune 411007.”
Date of sale of tender enquiry document
:  From 25/02/2015 to 27/02/2015 during 







   
 11:30 hrs to 15:30 hrs. 

Place of sale of tender enquiry documents
:  Cashier’s office, IUCAA


Submission of questionnaire for Pre-Bid
:  09/03/2015 up to 1700 hrs

Pre Bid Meeting



:  10/03/2015 at 15:00 hrs.

Closing date & time for receipt of tender
:  19/03/2015 at 15:00 hrs.

Tender opening date & time


:  19/03/2015 at 15:30 hrs.
Place of tender opening


:  IUCAA’s office  

 Earnest Money Deposit
: Rs. 70,000/- (Rs. Seventy Thousand only)
1. Tender enquiry documents may be purchased on payment of a non-refundable fee of Rs. 1000/-  (Rupees One Thousand Only) per set in the form of cash or an account payee demand draft drawn on a Nationalised Bank, in favour of Inter-University Centre for Astronomy and Astrophysics (IUCAA) payable at Pune. Tender fees will be waived in case of firms registered under National Small Industries Corporation (NSIC)
2. Tenderers shall ensure that their tenders, complete in all respects, are dropped in the tender box located at the address given above on or before the closing date and time indicated as above, failing which the tenders will be treated as late and rejected.
3. EMD should be attached along with the technical bid only. The Demand draft for EMD should  be  drawn on Nationalized bank only  in favour of  “ IUCAA” payable at Pune. Demand draft from other banks will not be accepted and the tender will be summarily rejected.

4.  In the event of any of the above mentioned dates being declared as a holiday / closed day for IUCAA, the tenders will be sold/received/opened on the next working day at the appointed time. 
5. The tender enquiry documents are not transferable. Tender document without EMD shall be summarily  rejected. Envelope - 1 should contain (Part –I) the "Technical Bid" & "Earnest Money Deposit" the said envelope shall be  sealed and marked as “Technical Bid". Envelope - 2 should contain "Commercial Bid ". The said envelope shall be marked as "Commercial Bid." In case of any correction/addition/ alteration/ omission in original tender document shall be treated as non - responsive and shall be summarily rejected.
6. The Administrative Officer (Purchase), IUCAA, Pune - 411007 on behalf of IUCAA reserves the  right to postpone the date of opening of tender without assigning any reason.
7. Tender in which any of the prescribed condition (s) is not fulfilled or any condition including that of conditional rebate is put forth by the tenderers, shall be summarily rejected. However, the tenders with unconditional rebate will be acceptable.
8.  Tenders shall neither be issued nor accepted by post/courier.
9.  IUCAA reserves the right to reject any or all of the tenders without assigning any reasons.  

    Administrative Officer (Purchase)

   Inter-University Centre for 

   Astronomy and Astrophysics,

   Post Bag 4, Ganeshkhind, 

   Pune 411 007

   Tel. (020) 25604100 / 25691414

   Fax (020) 25604699

	Technical Bid Form
Tender for water cooled Screw chiller replacement work at  IUCAA, Pune
Client: Inter-University Centre for Astronomy & Astrophysics, Pune 



	1
	Bidder’s Name (Company Name)
	 

	2
	Address
	

	 
	 
	 

	3
	Nature of Business & Establishment Year
	 

	 
	
	 

	4 
	Consistent minimum 5 years OEM dealership in one brand only (Attach certificate from manufacturer)
	 

	 
	 
	 

	5
	Telephone Nos.
	 

	 
	Mobile No. :
	 

	 
	Fax Nos. :
	 

	 
	E-mail  :
	

	 
	 
	 

	6
	Contact Person 
	 

	 
	Name             :
	 

	 
	Designation  :
	 

	 
	Mobile #       :
	 

	 
	E-mail          :
	 

	7
	Organizational Capability (staff strength)
	Name                             Qualification                           Experience

	i
	Project Managers :
	 

	ii
	Supervisors          :
	 

	iii
	Technicians         :
	 

	 
	
	 

	8
	Proposed Team for this Project
	 

	i
	Project Managers :
	 

	ii
	Supervisors          :
	 

	iii
	Quality Engineers  :
	 

	
	(Provide similar details of all sub-contractors proposed to be used on project)
	 

	 
	 
	 

	9
	Financial Capacity over last 3 years (Turnover & Profit)
	 

	 
	Financial year 2011-12
	 

	 
	Financial year 2012-13
	 

	
	Financial year 2013-14
	 

	10
	Provide following details of Three major/best jobs completed of similar nature (i.e. Water Cooled Screw Chiller  Installation Work costing 35 Lakhs and above) (You may be required to arrange for inspections of at least two such projects)


	 

	a.
	Name of the project :
	 

	 
	Consultant              :
	 

	 
	Completion year     :
	 

	 
	Scope of Work       :
	 

	 
	Project proposed for inspection :
	 

	 
	Client contact details (Name with tele / fax and e-mail).
	 

	b.
	Name of the project :
	 

	 
	Consultant              :
	 

	 
	Completion year     :
	 

	 
	Value of Work         :
	 

	 
	Scope of Work       :
	 

	 
	Client contact details (Name with tele / fax and e-mail).
	 

	c.
	Name of the project :
	 

	 
	Consultant              :
	 

	 
	Completion year     :
	 

	 
	Value of Work         :
	 

	 
	Scope of Work       :
	 

	 
	Project proposed for inspection :
	 

	 
	Client contact details (Name with tele / fax and e-mail).
	 

	
	
	

	11
	Work in hand (provide details in following format - Attach additional sheets if required)
	

	
	1) Name of the project
	 

	 
	Consultant
	 

	 
	%age completed/status
	 

	 
	Completion time 
	 

	 
	Value of work
	 

	 
	
	 

	 
	
	 

	
	2)  Name of the project
	 

	 
	Consultant
	 

	 
	%age completed/status
	 

	 
	Completion time 
	 

	 
	Value of work
	 

	12
	Infrastructure/ Equipment/ Machinery details:
	 

	 
	 
	 

	13
	Tax Details :
	 

	 
	Reg. No. VAT
	 

	 
	Reg No. CST
	 

	
	Reg No of Profession Tax Certificate

	

	14
	PAN Details :
	 

	 
	PAN No.
	 

	 
	Photocopy of PAN
	 

	 
	Latest Income tax clearance certificate


	 

	15
	Quality Assurance

Provide details of methodology adopted


	 

	16
	A brief enlistment of Consultants with whom your organization has worked
	 

	 
	
	 

	17
	Solvency certificate from Nationalised Bank  for minimum worth Rs. 35 Lakhs  ( Issued after December - 2014)
	 

	 
	
	 

	18
	List any arbitration cases/ legal disputes on Current/ previous projects - Mention name of project, reason for dispute, party filing the suit and current status)
	 

	 
	
	 

	19
	Accreditation to quality control and quality 
	 

	 
	management (please attach certificate)
	 

	20
	List any awards, recognitions on previously executed projects
	 

	21
	Any other documentation relevant to Pre-qualification (Contractors can modify the tables to create additional space for information if required)
	 

	22
	Address of Sales & Service Center at Pune (Please specify whether marketing/ distributing / servicing the products)
	

	23
	Attach list of customers supported from Pune Office

	

	24
	Total work completion period after LOI/WO
	

	25
	Response time from service centre after launching a complaint
	

	26

	Prepared and Submitted by ( Name & Signature)
	

	Notes - 1) The Inter University Centre for Astronomy & Astrophysics, Pune reserves the right to accept or 

                  reject any or all applications without assigning any reasons.

            2)  The offers from OEM or authorized dealers of Chiller manufacturer only will be considered. The    

                  offers received from unauthorized dealers/firms will be passed over.                                                      

            3) Every statement made in the pre-qualification format should be supported by documentary proof for  

                consideration Otherwise the tender is liable to be rejected.                    
 4)  Please support Work in hand and completed work information with copy of the Purchase/   Work order from the client.

          


SUBJECT : NOTICE INVITING TENDER (NIT) For “WATER COOLED SCREW CHILLER REPLACEMENT WORK AT IUCAA, PUNE”
1. Owner : Inter-University centre for Astronomy and astrophysics, Pune.
2. Site Address : IUCAA, Pune University Campus, Ganeshkhind, Pune - 411007.

3. Description of work :  WATER COOLED SCREW CHILLER REPLACEMENT WORK AT IUCAA,   

    PUNE.                                            

4.  Schedule of work -   Three Months to coincide with the schedule and progress of other works counted 
                                     from  the date of LOI/WO

5. Form of Contract  -    Item Rate 

6. Bid Documents  -  General Conditions of contract, Technical specifications and the BOQ in hard copy   

                                  is being issued with this  tender documents.

7. Receipt of Bids :    Bids should be submitted in sealed envelope superscribed as “Technical Bid” &      

“Commercial Bid” separately for WATER COOLED SCREW CHILLER REPLACEMENT WORK AT IUCAA, PUNE” will be received up to 15:00 hrs on 19/03/2015  and same  will be opened at 15:30 hrs on 19/03/2015. 
8. Earnest Money Deposit / Security Deposit : 

EMD of Rs.70,000/-  in the form of DD in favour of IUCAA from a nationalized bank should be submitted along with the technical  bid. The successful bidder can opt to adjust the EMD amount towards payment of Security Deposit. SD will be 5% of the contract value. However, the balance amount of SD has to be deposited separately by DD.

9. Acceptance / Rejection of Tenders –

Tenders missing or with incorrect, inaccurate calculations or generally not complying with the conditions will be rejected. Tenderers must return back all documents issued to them as part of Tender documents. Each document must be stamped and signed as token of acceptance. If the original documents are not returned, the bid shall be summarily rejected. The tenderer must fill the “vendor checklist for tender submission”, attached as part of Instructions to tenderers and submit it with the tender documents. Tenderers should quote their rates with the totals both in figures & in words. The total of each page along with carried over figures of the previous page shall be given in ink and signed by the tenderer. No blank space shall be left. No over writing or cutting will be accepted. In such cases the quote will be rejected without any other consideration. No alterations, amendments or modifications shall be made by the tenderer in the Notice Inviting Tenders, Instructions to the Contractors, Contract Form, Conditions of the Contract, Drawings and Specification and if any such alterations are made or any special conditions attached, the tender is liable to be rejected without reference to the tenderer. The acceptance of a tender shall rest with the Owner or its authorized representative who does not bind itself to accept the lowest tender and reserves to itself the right to reject any or all the tenders received without assigning any reason(s) whatsoever. Non acceptance of any tender shall not make the Owner liable for compensation or damages. 

At any time prior to the Tender submission date, the Owner may, for any reason, whether on its own initiative or in response to a clarification requested by a tenderer amend the Tender documents by an Addendum (The “Addendum”) or issue Clarification memo. 

The Addendum as well as clarification memo will be notified in writing to all tenderers. Tenders shall promptly acknowledge receipt thereof to the same person at the same address. Only amendments and clarifications to the Tender Documents made through Addendum or clarification memo will form part of the Tender Document. 

10. If you have any questions /clarifications etc. it should be sent to administrative officer purchase on email (purchase@iucaa.ernet.in) 

This notice inviting tender will form part of the tender document and the agreement executed by the successful tenderer. 

Please note that there is an emphasis on completion of all works by the scheduled date of completion with strict adherence to quality and safety norms. 

For further information or clarifications, the tenderer may contact the undersigned or IUCAA.

Kind regards, 

Administrative Officer (Purchase)

Inter-University Centre for 

Astronomy and Astrophysics,

Post Bag 4, Ganeshkhind, 

Pune 411 007

Tel. (020) 25604100 / 25691414

Fax (020) 25604699

                                                  APPENDIX TO FORM OF TENDER
                                              SUMMARY OF COMMERCIAL TERMS:

          ( Please refer Conditions of Contract for detailed explanation of Commercial Terms )

Sr No.              Item                                                  Details

	1
	Earnest Money
	                                                                                                                                  
	Rs. 70,000/- (Rupees Seventy Thousand Only) in the form of DD  drawn on nationalized bank  in favour of Inter- University Centre for Astronomy and Astrophysics  payable at Pune in a separate sealed envelope.

	2
	Mobilisation Advance
	
	NIL

	3
	Security Deposit
	
	5 % of Contract Value by  Demand Draft within 10 days of issue of LOI / WO which will be converted into retention money.

	4
	Retention money against total works
	
	Retention money will be 5% of the final bill amount. In case of short fall after adjusting Security Deposit, same will be recovered from the final bill. 

	5
	Advance against Materials brought to site
	
	IUCAA may pay only 50% secured advance against approved materials brought at site by contractor.

	6
	Time of Work Completion
	
	90 Days from the date of LOI / WO.

	7
	Compensation for Delay / Liquidated Damages
	
	Half percent of Contract Price per week of Delay subject to a ceiling of 5% of final Contract Price.

	8
	Maintenance / Defect Liability Period for total Works
	
	18 Months from the date of Completion of all Works and acceptance by Owner or Manufacturer’s warranty period whichever is more.

	9
	Interim Bills Periodicity
	
	Only Two RA bills & One Final Bill

	10
	Time within which payment of Interim Running bill to be made after Project Manager’s Certification
	
	Project Manager’s certification within 14 days of receiving the correct Interim invoice. Payment by Owner within 14 days of the issue of certificate for payment by the Project Manager.

	11
	Time within which payment of Final bill to be made after Project Manager’s Certification
	
	Project Manager’s certification within 30 days of receiving the correct Interim invoice. Payment by Owner within 45 days of the issue of certificate for payment by the Project Manager. 

	12
	ESI, PF & other regulatory rules & laws.
	
	Contractor to cover his workers & staff under ESI, & PF scheme and comply with local laws & statutes dealing with employment of persons Necessary reports to be submitted.

	13
	Workers accommodation
	
	Contractor to make his own arrangements for accommodation of  his workers & staff including site office, godown, storage yard, etc. outside site i.e. not with Owners premises.

	14
	All Inclusive Rates
	
	Rates to be inclusive of all taxes & duties including octroi/LBT , works contract/ turn over tax, etc. till the completion of work.

	15
	Venue of Arbitration and Arbitrator
	
	Pune. Sole Arbitrator i.e. The Director, Inter- University Centre For Astronomy and Astrophysics, Pune.



	16.
	Jurisdication of Courts
	
	Pune


General Conditions of Contract

DEFINITIONS: 

In the Contract (as herein after defined) the following words and expressions shall have meanings here by assigned to them, except where the context otherwise requires: (In alphabetical order) 

1.1 Approved/Approval:  Approved/Approval shall mean approved/approval in writing

1.2 Approved Equal: Approved Equal shall mean an alternative product or service approved by the Project consultant being equivalent to that specified in the Contract Documents with prior approval of the Owner. 

1.3 Construction Programme: ‘Construction Programme’ shall mean the programme to be furnished by the Contractor along with the Tender as prescribed in Notice Inviting Tender. 

1.4  Contract: The Contract shall mean the agreement between the Owner and the Contractor for the proper execution and successful completion of the Work in accordance with the Contract Documents and further documents as may be expressly incorporated in the letter of intent/ acceptance. 

1.5 Contractor: The Contractor shall mean the person or persons, firm, company or consortium whose tender has been accepted by the Owner and includes the Contractor's legal representatives, successors and persons assigned with prior approval of the Owner. 

1.6 Contractor’s Representative:  The Contractor’s Representative shall mean the person or party duly appointed by the Contractor, act for and on its behalf on a day-to-day basis during the construction of the Work and the Project. Any action to be taken by the Contractor may be taken on the Contractor’s behalf by the Contractor’s Representative. The Contractor’s Representative shall be considered a “key person” for purposes of the General Terms of Contract. The Contractor shall provide an authority letter designating the Contractor’s Representative for the project. 

1.7 Contract Documents: The Contract Documents shall collectively mean the documents to be listed in the Contract between the Owner and the Contractor and all modifications thereof and additions thereto incorporated in and made to any of those documents during the term of the Contract. 

1.8 Contract Price:  Shall mean the total of price referred to in the Contract Documents for the Contractor’s performance of the Work. The prices mentioned in the order are firm and not subject to any escalation for any reason whatsoever unless specifically agreed by us. The charges for delivery at site and installation complete and the freight, insurance, loading, unloading, packaging and all other applicable charges involved in delivery of finished and installed product at site is included in the rates and the same shall be the responsibility of the Contractor. The total cost mentioned above shall cover cost of all equipment/ material, labour, wastage, transport of equipment/ materials to site, profit, custom clearance (if applicable), transit insurance (if applicable), installation, testing, commissioning and all incidentals complete. The bidder should quote their prices inclusive of all Taxes & levies. No extra claim for taxes will be entertained. The total cost is also inclusive of any shop drawings preparation (till the same are approved by consultants), engineering and site visits during the execution. The Contract is neither a fixed lump sum contract nor a piece work contract, but is an item rate contract to carry out the Work according to the actual measured quantities at the rates contained in the schedule of rates and probable quantities as provided in the Priced Bill of Quantities with Detailed Specifications. Item rates quoted in the bid proposal will be firm until the end of the contract. The Contract Price shall not exceed the amount as indicated in the Letter of Intent/Purchase Order. Amounts in excess of this number, not approved in advance by the Owner’s Representative shall be at the Contractor’s expense. The Contractor has to closely monitor the quantities and cost and obtain an Approval from the Owner/Project Consultant well in advance for any change outside the scope of the Work which would cause the cost of the Work to exceed the Contract Price as indicated in the Letter of Intent. No escalation in prices shall be allowed for any reason whatsoever during the period of the project. 

1.9  Consultant: Shall mean any person or agency duly appointed by the Owner. Project consultants’ to act as ‘CONSULTANT’ to render consultancy services in any area/field of activity connected with and arising out of the Contract under a separate agreement setting out the consultant(s) responsibilities and terms. 

1.10  Defect (S) Liability Period: Defect(s) Liability Period shall be 18 months after Virtual   Completion and any period extended as a result of rectification of the Work/change orders, between the Virtual Completion and the Final Completion of the Work, and during which period the Contractor shall be bound to replace and/or rectify and make good all defective materials, equipment and/or workmanship which arise in the Works or come to notice subsequent to the Virtual Completion of  the Works and prior to the Final Completion of the Works without requiring the Owner to bear any additional charges what so ever. 

1.11  Drawings: ‘Drawings’ means all drawings, details and sketches along with the technical information therein, furnished by the Project consultant/ Consultant to the Contractor under the Contract and any modifications of such drawings or such other drawings as may be from time to time be furnished or approved in writing by IUCAA. All shop drawings, samples, patterns, models, operation and maintenance manuals, Product data and other technical information of a like nature submitted by the Contractor shall also be referred to as 'Drawings'. 
1.12  Final Completion:  Final Completion will be deemed to have been achieved when at the end of the Defects Liability Period, all snags identified by the Project consultant have been remedied to the satisfaction of IUCAA, a Final Completion Certificate has been issued by the Project consultant when all the requirements of the Contract have been met and complied with and when all the defective items of Work and defects have been replaced and/or rectified and made good as directed by and to the satisfaction of the Owner. 

1.13 Force Majeure:  Force Majeure are risks due to riots (other than those among Contractor's or its subcontractor’s/ supplier’s employees) and civil commotion (in so far as both these are uninsurable), war (whether declared or not), invasion, act of foreign enemies, hostilities, civil war, rebellion, act of terrorism insurrection, military or usurped power, an act of Government, an act of God, such as lightening, earth quake, unprecedented floods, tornado, and damage from aircraft etc.

1.14 Headings:  The headings in these General Conditions of Contract shall not be deemed to be part thereof or to be taken into consideration in the interpretation or construction thereof or of the Contract. 

1.15 Letter of Intent : ‘Letter of Intent’ shall mean the document issued to the successful tenderer by the Owner signifying the Owner’s in-principle intent to enter into the Contract 

1.16 Measurement Books: The “measurement books” shall mean the books maintained during the currency of the project to record all measurements qualifying for payment. The contractor shall maintain measurement books of all work done by them. The contractor shall get the measurement books verified by IUCAA authorities. 

1.17 Nominated Sub Contractor: "Nominated Sub-Contractor" refers to those specialists, tradesmen and others, whose credentials as well as quotations are evaluated and approved by the Owner and then nominated for executing special works or supplying special equipment or materials, for which provisional sums are included in the Contracts. Such agencies shall be deemed to have been employed by the Contractor.

1.18 Owner: The Owner shall mean “IUCAA”, and the term Owner includes successors, assigns and affiliates. 

1.19 Owner’s Representative: Owner’s Representative shall mean an employee/consultant of the Owner duly authorised to represent the Owner at site. 

1.20 Project:  Project shall mean the total execution of the Work performed under this Contract for the “WATER COOLED SCREW CHILLER REPLACEMENT WORK AT IUCAA, PUNE".
1.21 Public Holiday: ‘Public Holiday’ shall mean any day, which is declared as a public holiday by the Government of India or the State Government. 

1.22 Project Coordination Services: ‘Project Coordination Services’ refers to those services, which need to be carried out by the Contractor in coordinating its work with the other agencies working at the Site as per instructions of the Owner / Project consultant. Such services shall be at no extra cost to the Owner and must be to the full satisfaction of IUCAA / Project consultant. 

1.23 Project Consultant: The ‘Project Consultant’ mean any person /agency appointed by IUCAA as a project consultant. The Project consultant shall be authorized to represent and act on behalf of the Owner on a day-to-day basis during all stages of the Project. All communications, approvals and decisions to be taken in connection with the Project consultant’s services shall be channeled through IUCAA. 

1.24 Provisional Sum: Provisional sum shall mean a lump sum included in the tender documents representing the estimated value of the Works for which details are not available at the time of issue of tender. For example: Housekeeping, provision of site office etc. 

1.25 Records and Audits: ‘Records and Audits’ shall mean the books and records required to be maintained by the Contractor in such manner, so as to enable the Owner/ Project consultant  to carry out effective financial control. 

1.26 Retention Money : ‘Retention Money’ shall have the same meaning as described to it in clause no.  27.3. 

1.27 References and Cross-References To Clause And Sub-Clause Numbers : Unless specifically stated otherwise, all references and cross-references made to clause and sub-clause numbers in these General Conditions of Contract refer to the clauses and sub-clauses of the General Conditions of Contract itself. 

1.28 Schedule of Rates : ‘Schedule of Rates’ shall refer to the rates forming the basis for the Contract Price, as provided in a schedule to the Contract. 

1.29 Singular and Plural: Words in the singular also include the plural and vice versa where the context              requires. 

1.30 Site: The Site shall mean the location “ IUCAA, Pune University Campus, Ganeshkhind, Pune - 411007 ”.

1.31 Specifications: "Specifications" means the technical specifications for the Work included in the Project consultant’s Drawings and the Electrical/Civil/MEP/ Other Works technical Specifications, and any modification thereof or addition thereto. 

1.32 Sub-Contractors: “Sub-Contractors” shall mean the persons, firms, companies or agencies who after approval of the Owner/ Owner’s Representative/ Project consultant , have entered into a direct Contract with the Contractor in respect of any part of the Work and any later package of the Project, and include the Sub-Contractors' legal representatives, successors and permitted assignee. The Contractor shall have full responsibility for the actions and work of any Sub-contractor whether contracted by the Contractor to perform portions of the Work or any later.

1.33 Tender: “Tender” shall mean the Contractor’s priced offer for execution and completion of Work and remedying any defects arising therein, in strict accordance with the Contract Documents as issued with the Tender and as per the agreement signed by the Contractor thereafter. 

1.34 Tender Documents: “Tender Documents” shall mean the Contractor’s Proforma of Bank Guarantee for Performance Bond, the Proforma of Bank Guaranty against Mobilization Advance, , the proforma of Bank Guaranty against Retention Money and Notice Inviting Tender, General Conditions Of Contract, Special Conditions Of Contract, Works Technical Specifications, Bill Of Quantities With Detailed Specifications, Environmental, Health & Safety (EHS) Plan, Preliminary Project Construction Schedule, Drawing – Site Location, Drawings Of Project consultant & M&E Services Works and any other related documents. 

1.35 Temporary Works: Temporary works mean all temporary works of every kind required for the execution of the Work by the Contractor. 

1.36 Terms “and”, “or”, “and/or”: The terms “and, “or”, “and/or” used in context with the description or enumeration of two or more items or components of work of documentation or anything similar shall mean as is relevant and applicable to the text. 

1.37 Tests on completion: Tests on completion shall mean all the system testing required to be done by the Contractor, to the entire satisfaction of Project Consultant, Owner and Owner’s representative, prior to Handing over the Site. 

1.38 Vendors: “Vendors” shall mean and include all suppliers, contractors, sub-contractors, nominated sub-contractors engaged for the Project. 

1.39 Virtual Completion: Virtual completion will be deemed to have been achieved upon a Virtual Completion Certificate being issued by the Project Consultant, when the Work, according to IUCAA and Project consultant, has been completed in every respect in conformity with the Contract Documents and are ready and fit for the intended purpose, complete with all systems and services having been tested and commissioned. 

1.40 Written Notice: Written Notice shall be deemed to have been duly served if delivered in person to the authorized representative of the firm / company for whom it is intended, or if hand delivered at and a written delivery receipt obtained from such person or if sent through e-mail when confirmed through electronic mail (e-mail) as received by such person.. In case where written notice is sent by fax or courier service or speed post with acknowledgement to the last business address known to the party who gives the notice it shall be deemed to have duly served when it is actually served upon the other party. 

1.41 Works: “Works” shall mean and include all materials, plant and machinery, equipment and labour necessary to execute the Project in full compliance with the requirements of the Contract Document. 

1.42 Working day:  A working day is defined as any day between Monday and Saturday, both inclusive, and excluding any Public Holiday as notified by the Government of India/State Government. 

2. SCOPE, EXTENT, INTENT AND OTHERS 
2.1  Scope: The general character and the scope of the Work shall be as illustrated and defined in the  Drawings, Specifications, Schedule of Rates, BOQ and other Contract Documents. 

2.2
Extent: The Contractor shall carry out and complete the Work under the Contract in every respect, and work shall include the supply of all labour, equipment, materials, plant and machinery, tools, transportation, form work, scaffolding and all things necessary for the proper execution and successful completion of the Work in accordance with the Contract Documents to the directions and satisfaction of IUCAA / Project consultant. The Contractor shall be fully responsible and liable for all matters in connection with or arising out of or being a result or consequence of its carrying out or omitting to carry out any part of the Work. Where any parts of the Work may be executed by or through Sub-Contractors, such responsibility and liability of the Contractor shall cover and extend to the work of all such Sub-Contractors.

2.3 
Intent: The Contract Documents shall be binding on the Contractor/ Contractor’s Representatives/ Sub-Contractors as the case may be. Wherever it is mentioned in the Contract Documents that the Contractor shall perform certain work or provide certain facilities and services, it is understood that the Contractor shall do so at its own cost. Materials or work described in the Contract Documents which have a well known technical or trade meaning, shall be held to refer to such recognised standards as are applicable to them. 

2.4 
Instructions of  Estate  Manager: The Project consultant may from time to time, through the Estate Manager, issue further supplementary Drawings, written instructions, details, directions, and explanations, which shall be collectively referred to as the ‘Instructions of  IUCAA authorities. The Contractor shall forthwith comply with and duly execute the work comprised in such Instructions of IUCAA authorities, provided always that verbal instructions, directions and explanations given to the Contractor or Contractor’s Representative by the Project consultant or IUCAA authorities shall, if involving a variation, be confirmed in writing immediately thereafter by IUCAA. 

2.5 
Approval of Estate Manager: Approval of the Estate Manager shall always mean approval in writing. The onus shall be on the Contractor to obtain all the necessary approvals in writing. Such approvals, however, shall not relieve the Contractor of any of its responsibilities under the Contract. 

2.6 
Increases/Decreases to scope of Work: The Owner reserves the right to increase or decrease the scope of the Work on any or all items or to change the nature of the Work involved in any or all items or to completely delete any items of the Work under the Contract. The Contractor shall not be entitled to claim for loss of anticipated profits, for mobilization of additional resources, or for any other such reason on account of these change orders. In the event that the Owner elects in writing to add an item to scope of the project or to delete an item from its scope, the Owner shall be entitled to increase/ reduce (as the case may be) an appropriate amount from the Contract Price. 

2.7  Items of work for completion:  The Contractor is bound to carry out any items of Work necessary for proper execution and completion of the Work even though such items of work may not be expressly be described in the Contract Documents. 

2.8 Access for Owner, Project consultant :  The Owner, Owner’s Representative,  the Project consultant, and their respective consultants shall at all times have access to the Work and the Site and to the workshops or other places of the Contractor where the Work is to be so executed and in workshops or other places of Sub-Contractors and suppliers. The Contractor shall by a term in its Sub-Contracts so far as possible, secure a similar right of access to those workshops or places for the Owner, Owner’s Representative, Project consultant, and their respective consultants and shall do everything for the purposes of carrying out inspections to ascertain and ensure that Work is being carried out in conformity with the Contract Documents or for any other purpose in connection with the Work under the Contract. 

3. PROJECT CONSULTANT / OWNER’S REPRESENTATIVE, CONTRACTOR & CONTRACTOR’S REPRESENTATIVE: The status, duties and responsibilities of the Project Consultant / Owner’s Representative, and Contractor/ Contractor’s Representative shall be as detailed below: 

3.1 Role and responsibilities of the IUCAA Estate Manager / Department  

i. The Estate Manager shall be responsible for the day-to-day supervision, progress monitoring, co-ordination and direction of the Project, and generally to ensure that the Work is carried out in all respects in strict conformity with the Contract Documents and timelines. 

ii. The Estate Manager shall have the authority to stop the Work whenever such stoppage may be necessary to ensure the proper execution of the Project. The Contractor shall provide all the necessary facilities to the Estate Manager in the performance of his duties as a Estate Manager and shall comply with all instructions as may be issued by the Estate Manager. The Contractor shall refer all matters relating to the performance of the Contract to the Estate Manager. The Contractor shall not be entitled to claim extensions, extra costs or losses in this regard. 

iii. The Estate Manager shall observe sound and established engineering practices using latest standards, codes and regulations, as applicable for the purpose specified and suitable for respective uses intended. Supervision over the Contractor shall be maintained by Estate Manager who shall exercise constant and continuous supervision and control over quality, workmanship and materials, plant, machinery, equipment etc. used for the Project as and when may be required. 

iv. Estate Manager will work in close co-operation and co-ordination with the Project consultant for the execution of the Project in accordance with the Contract Documents. 

v. All communication by the Contractor with the Owner or the Owner’s consultants shall be done through the Estate Manager. 

3.2 Decisions: The Estate Manager in consultation with the Project consultant/ Consultant shall make decisions on all matters relating to the execution and progress of the Project, including the claims and queries of the Contractor. The decision, opinion, direction and interpretation of the Estate Manager (in consultation with Owner and/ or Project consultant/ Consultant), with respect to any or all matters including the following matters shall be final and binding on the Contractor, except for matters involving financial implications which shall be decided in consultation with and with the prior written approval of the Owner. Notwithstanding the generality of the foregoing, unless stated to the contrary below, the decision of the Estate Manager in respect of the following actions shall be binding upon the Contractor: 

i.   Any discrepancy in the Drawings and Specifications; 

ii.  The removal and/or re-execution of any work already executed by the Contractor. 

iii. The dismissal from the Site of any person employed upon the Work by the Contractor or the Sub- 

     Contractor. 

iv. The opening up for inspection of any part of the Work covered up. 

v.  All materials and workmanship used by the Contractor or the Sub-Contractors. 

vi. Everything that must be provided or done by the Contractor in order to properly executes and 
     successfully completes the Work under the Contract. 

vii. Delay and extension of time involved in the execution of the Works (only with prior approval of 
     Owner).                    

viii. Supervising the replacing and/ or rectifying and making good all defective items of work and during 
      the Defects Liability Period. 

ix. Removal of any material/equipment/plant and machinery brought by the Contractor to the Site for 
     execution of the Work. 

3.3 Role and Responsibilities of the Contractor’s Representative: 

i. The Contractor’s Representative shall represent the Contractor at the Site. The Contractor’s Representative shall be on Site at all times during performance of the Work and the Project Coordination Services and shall be responsible for the day-to-day interaction with the Estate Managers. 

ii. The Contractor’s Representative shall have adequate experience in handling similar kind of projects, competent enough and have the authority to make and communicate all decisions called for in this Contract to be made by the Contractor. The Contractor’s representative may be required to produce appropriate documentation and referrals in respect of previous assignments. The Contractor’s Representative shall be responsible for the day-to-day supervision and oversight of the Project Coordination Services, including, without limitation, the EHS Plan implementation. 

iii. The Contractor shall submit to IUCAA the name and other details of the Contractor’s Representative within 7 days of execution of contract. 

3.4 Contractor’s Responsibilities: The Contractor shall have the following responsibilities in carrying out the Work and the Project Coordination Services. 

i. The Contractor shall, on the instruction of the Estate Manager, immediately dismiss from the Work any person employed thereon by him who may, in the opinion of the Estate Manager, be incompetent or who engages in unlawful or disorderly conduct, and such persons shall not be re-employed on the Work without the prior written permission of the Estate Manager. 

ii. Contractor shall indemnify the Owner for loss suffered by the Owner on account of any act/  omission/ neglect of the Contractor's workers, employees and Sub- contractors etc. 

 iii.The Contractor shall comply with all safety standards to the satisfaction of the Owner’s  representative/ Estate Manager. 

iv. The Contractor shall take full responsibility for the management & supervision of the Sub-contractors and the Nominated Sub-Contractors and the Contractor’s Representative. The Contractor shall act as an independent contractor in the performance of its obligations under the Contract. The employees and the Sub-contractors utilised by the Contractor shall not be construed as the Owner’s employees and shall work under the control and management of the Contractor who shall be solely responsible for their acts & related risk. The Contractor shall be solely responsible for the payment of compensation and all statutory benefits of its employees and the employees shall be informed that they are not entitled to any of the Owner’s employee benefits. The Contractor and not the Owner shall be solely responsible for deduction and/or payment of all statutory payments including without limitation, provident fund, ESI, MLWF, workers’ compensation, disability benefits and unemployment insurance or for withholding and paying employment taxes viz. Profession tax and Income tax etc for the Employees. The employees and the Subcontractors shall affirm they are not employees of the Owner for any purpose and that they shall not exercise any rights, seek or be entitled to any benefit accruing to the regular employees of the Owner. 

v. The Contractor shall ensure that all Sub-contractors engaged by it exercise such skill, care and   

    technical competence to represent a high standard within their respective professions or trades as is 
    appropriate for the satisfactory execution of their work and services. 

vi. The Contractor shall exercise constant and continuous supervision and control over the workmanship, 
     materials, plant, machinery, equipment etc used in the Work and report on the status of the same to the 
     Owner’s Representative and Estate Manager as and when required in terms of the Contract. 

vii. The Contractor shall be responsible for obtaining all necessary permits, approvals, certificates and the 
     like and submit the same to the IUCAA Estate Manager prior to the commencement of the Works. 

viii. All the obligations and responsibilities of the Contractor under the Contract shall be duly fulfilled 
     subject to the satisfaction of the Owner’s Representative and IUCAA Estate Manager. 

ix. Any activity conducted or responsibility assumed by the Owner’s Representative or IUCAA Estate 
     Manager shall not relieve the Contractor of any of its obligations and responsibilities under the 
     Contract. 

x. The Contractor shall observe sound and established engineering practices in the execution and 
    completion of the Works in accordance with the Contract. The Contractor shall use latest standards, 
    codes and regulations, as applicable for the purpose specified and suitable for respective uses intended. 
    The Contractor must keep at site the latest IS codes for quick referencing. 

4.0 SITE: 

4.1 Contractor to satisfy itself about site conditions: The Contractor represents that before tendering for 
the Work, the Contractor has visited the Site and satisfied itself about the Site conditions for       construction and for logistics and smooth flow of workmen and materials as well as permission from       appropriate governmental authorities for this purpose. The Contractor has examined the Site and taken       note of the correct dimensions of the Work, and facilities for obtaining any special articles called for       in the Contract Documents. The Contractor has also made its own assessment and obtained all       information on the Site constraints and on all matters that will affect the execution, continuation,      progress, and completion of the Works. Any extra claims made in consequence of any       misunderstanding, incorrect information on any of these points or on the grounds of insufficient       description or information shall not be entertained or allowed at any stage 

4.2 Access to site by the Contractor : The access to the Site will be given immediately on award of the 
Contract to the Contractor and the Site shall be shared with other Vendors as applicable. The         Contractor shall upon being given such access commence the Work and diligently proceed with the         execution of the Work in accordance with the Contract Documents. Access to the Site by the         Contractor shall be merely a license for carrying out the construction of the Work under the     

Contract, and the Contractor shall not by his being allowed such entry on the Site, acquire any right,         lien or interest either in the Work carried out by them under the Contract or anything appurtenant or         attached thereto or to any part of the Site, and its claim will only be in the nature of money found due         and payable to them in accordance with the payment certificates under the provisions contained         herein. The Work shall be free from all liens, charges and claims of whatsoever nature from any         party other than the Owner. The Owner shall have a lien over all work performed by the Contractor,         Sub-Contractor and Vendors and also for the materials and equipment brought on Site by them. 

5. TYPE OF CONTRACT:  The Contract shall be an item rate Contract only to execute the Project 
according to the actual measured quantities, at the rates contained in the Schedule of Rates and        probable quantities as provided in the Priced Bill of Quantities with detailed specifications. The        Contractor shall be entitled to payment, in Indian Rupees, of no more than the Contract Price as        stated in the Letter of Intent, in consideration of the Work performed and for the completion of the        Work to the satisfaction of the Owner/ Owner’s Representative. The Contractor understands and        agrees that the amount payable is assessed on a re-measurable basis in accordance with the tendered         rates. However, the Contract Price may be altered on account of a change order issued in accordance        with Clause 31 hereto. The Contract Price shall include payment for the supply of all labour        (including payment to the Sub-Contractors), equipment, materials, plant and machinery, tools,        transportation, framework, scaffolding, construction of civil works and shall also include all        applicable taxes including the WCT, duties, octroi, levies, royalties, fees, insurance premiums,        contributions towards employees benefits including ESI and PF and funds, provision and distribution of power and water and all services and activities constituting the Scope of Work defined in the General Conditions of Contract. The Contract Price shall also include the Contractor's establishment, infrastructure, overheads and all other charges, and shall generally be inclusive of every cost and expense required by the Contract to be borne by the Contractor and necessary for the proper execution and successful completion of the Work under the Contract in conformity with the Contract Documents and the best engineering and construction practices and to the satisfaction of the Project consultant, IUCAA Estate Manager. No escalation of the prices shall be allowed during the period of the Contract for any reasons whatsoever and the prices quoted by the Contractor shall be deemed to be fixed and constant throughout the duration of the Project and Defects Liability Period. 

6. TAXES, DUTIES ETC.:  The total cost mentioned above shall cover cost of all equipment/ material, labor, wastage, transport of equipment/ materials to site, profit, transit insurance (if applicable), installation, testing, commissioning and all incidentals complete, inclusive of all Taxes and duties. However, any statutory variation shall be absorbed by you without any impact being passed onto the clients. The total cost is also inclusive of any shop drawings preparation (till the same are approved by consultants), engineering and site visits during the execution. 

7. NOTICES, FEES, BYE-LAWS, REGULATIONS, ETC. : 

The Contractor shall comply with all applicable laws and government acts including the by-laws or regulations of local authorities relating to the Work in so far as construction, fabrication and installation activities are concerned, and it shall obtain from the local authorities all permissions and approvals required for the plying of trucks, construction of machinery etc., and also for construction of temporary offices, labour camps, stores and other temporary structures in connection with the Work, and the Contractor shall give all notices and pay all fees and charges that are and that can be demanded by law there under. In the Contract Price for the Work, the Contractor shall allow for such compliance and work, and for the giving of all such notices, and shall include the payment of all such fees and charges. However, no title or proprietary interest of any kind shall be created in favour of the Contractor by virtue of erection of the temporary structures. 

8. LICENCES AND PERMITS:  The Contractor shall directly obtain all licences and permits for the materials under Government control, and those required to be obtained by the Contractor for the execution of the Work. The Contract Price shall include all transportation charges and the other expenses that may be incurred in this connection. 

9. ROYALTIES AND PATENT RIGHTS: All royalties or other sums payable by the Contractor in respect of the supply and use of any patented articles, processes or inventions for the carrying out of the Work as described by or referred to in the Contract Documents, shall be deemed to have been included in the Contract Price. The Contractor shall keep the Owner indemnified against all such demands as may arise on account of payment of royalties.  

10. INSURANCE: Before commencing the execution of the Work, the Contractor, without limiting his obligations and responsibilities under this Contract shall insure in the joint names of the Contractor and Owner, against his liability for any material or physical damage, loss or injury which may occur to any property, including that of the Owner/ IUCAA Estate Manager / Project consultants, Sub-Contractors, Vendors or to any person including any employee of the Owner/ Estate Manager / Project consultant, Sub-Contractors, Vendors or a member of the general public, by or arising out of the execution of the Work or in carrying out the Contract. The contractor shall ensure that the Owner and Project Manager are named as an additional beneficiary in all such insurances obtained. The contractor shall provide a copy of such policy on or before the date of execution of the Contract. The Contractor shall insure against all such liabilities and shall continue such insurance during the currency of the Contract including the Defects Liability Period. Premium for all insurance policies shall be paid and borne by the Contractor and shall not be reimbursable. The Contractor shall produce to IUCAA Estate Manager all certificates of insurance with in 7 (seven) days from the date of letter of intent/award. These certificates shall be fully executed and shall state that the policies cannot be cancelled until completion of the Contract. The Contractor shall obtain written confirmation of similar certificates from all Sub-Contractors and thereby assume responsibility for any claims or losses to the Owner resulting from failure of any of the Sub-Contractors to obtain adequate insurance protection in connection with their work and shall indemnify the Owner accordingly. It shall be obligatory for the Contractor to obtain and retain for all relevant times the insurance cover (in the joint names of the Contractor and Owner) under the following policies: 

10.1 Contractor's All Risk Insurance Policy to inter alia cover the following: 

i.  The entire contract value (including the Contract Price plus 10% of the Contract Price for the period of 
    completion of the Works or any extended period. 

ii.  Civil commotion, riots, war and other disturbances 

iii. All Plant and machinery owned by the Contractor for the project. 

iv. Damage insurance against loss or damage by fire or any other disaster to the works. 

10.2 Third Party Insurance Policy : The contractor shall take a Third party insurance to cover for any damages to third party. This policy shall be effective up to the end of the Project including any extensions granted and shall include any damage to the properties including surrounding and adjacent properties and/or injury including death to the persons of the general public and anyone else deemed to be third party subject to individual claims not exceeding Rs.2,00,000/-limited to a maximum sum of Rs.10 Lakhs.

10.3 Workman’s Compensation Policy :  Policy to cover Contractor's liability under Workmen's Compensation Act 1923, Minimum Wages Act 1948, Contract Labour (Regulation and Abolition) Act 1970 and other relevant Acts listed elsewhere to cover the Contractors liability under the applicable labour laws. This shall be for the period up to Final Completion of the Work. The Contractor’s liability under this policy shall also include the Sub-contractors liability under the applicable labour laws. 

10.4 Failure to insure:  If the Contractor fails to comply with the terms of this clause, the Owner may effect the insurance and deduct the expenses from any moneys that may be or become payable to the Contractor or may, at his option, refuse payment of any monies to the Contractor until the Contractor complies with this condition. 

10.5 No limit to liability:  In addition to the liability imposed by law upon the Contractor for injury (including death) to persons or damage to property by reason of the negligence of the Contractor or his agents, which liability is not impaired or otherwise affected hereby, the Contractor hereby assumes liability for and agrees to hold the Owner harmless and indemnifies him from every expense, liability, payment, claim by reason of any injury (including death) to persons or damage to property suffered on account of any act or omission on the part of the Contractor, his employees, agents, servants, workmen, suppliers assigns or any of his Sub-Contractors, or any person directly or indirectly employed by any of them or from the conditions of the Site or any part of the Site which under the control of the Contractor or its employees or any of its Sub-Contractors, or any one directly or indirectly employed by either of them or arising in any way from the Work. 

11 CONTRACTOR’S SITE ORGANIZATION, INFRASTRUCTURE AND RESOURCES : 

11.1  Contractor’s representative and supervisory staff :

i. The Contractor shall at its cost provide and ensure continued effective supervision of the Work with the help of the Contractor’s Representative, assisted by full time qualified, experienced and competent engineers, supervisors, Safety officers, Safety stewards and adequate staff, to the satisfaction of the Owner’s Representative and the IUCAA Estate Manager for the entire duration of the Work. 

ii. The Contractor shall submit its proposed site organization chart for the approval of the IUCAA Estate Manager.

iii. The Contractor’s Representative shall be on the Site at all times as the Work and the Project progresses and shall be responsible for carrying out the Work to the true meaning of the Drawings, Specifications, Conditions of Contract, Schedule of Rates, the other Contract Documents, and instructions and directions of the Owner’s Representative and the IUCAA Estate Manager. 

iv. The instructions and directions given in writing to the Contractor’s Representative or to any of its assistants at the Site by the Owner’s Representative or the IUCAA Estate Manager shall be deemed to given to the Contractor officially. Attention is called to the importance of the Contractor requesting written instruction from the Owner’s Representative or the IUCAA Estate Manager before undertaking any Work where the IUCAA Estate Manager's and/or Owner’s Representative direction or instructions 

are required. Any such Work done in advance of such instructions will be liable to be removed at the Contractor's expense and will not be paid for unless specifically approved in writing by the IUCAA Estate Manager and/or Owner’s Representative, as the case may be. It shall be the Contractor’s responsibility to provide written intimation to Owner’s Representative or the IUCAA Estate Manager, well in advance, all through the execution of the Project, if the work is likely to get disrupted or delayed due to non-issuance of drawings/ instructions. 

v. All key staff employed at the Site by the Contractor shall be considered essential to the performance of the Work and the Project Coordination Services, and all key staff shall be subject to the approval of the Owner’s Representative. However such approval shall not relieve the Contractor of any of its contractual obligations with respect to the staff employed by the Contractor. No staff including the resident engineer and other technical supervisory staff shall be removed or transferred from the Work without the prior written permission of the Owner’s Representative or IUCAA Estate Manager. 

vi. The Owner’s Representative and IUCAA Estate Manager shall, however, have the authority to order the removal from Site of any undesirable personnel from Contractor’s side due to their misconduct, incompetence or negligence in the performance of their duties. If key staff becomes unavailable for

performing the Work or the Project Coordination Services for reasons beyond the Contractor’s control, the Contractor shall immediately notify the Owner’s Representative to evaluate the impact of the same on the project. Prior to substitution or addition of any key staff, the Contractor shall obtain the Owner’s Representative’s written consent as to the acceptability of replacement or additions to such personnel. 

vii. The Contractor shall at all times be solely responsible for the acts, omissions, defaults and neglect of all of its representatives, agents, servants, workmen and suppliers and those of its Sub-Contractors. 

11.2 Man-power, plant and machinery: 
i. The Contractor shall at its own cost provide and install all equipment, materials, plant, cranes, hoists, ladders, and scaffolding, necessary for the execution of the Work in conformity with the Contract Documents to the satisfaction of the Owner’s Representative and IUCAA Estate Manager. All machines, tools, trucks, formwork material, man-power and everything else necessary for the proper and satisfactory execution and completion of the Work in accordance with the Contract Documents shall be provided by the Contractor at its own cost. 

ii. The Contractor shall within one week of the award of Contract submit a complete list of its manpower, plant and machinery for the approval of the Owner’s Representative and IUCAA Estate Manager, which approval however, shall not relieve the Contractor of any of its responsibilities, obligations and liabilities under the Contract. The Contractor shall augment its manpower, plant and machinery without extra cost to the Owner whenever required or so directed by the Owner’s Representative/IUCAA Estate Manager in order to conform to the approved construction programme for the achievement of milestones and Virtual Completion of the Work. 

iii. All the tools, equipment and machinery provided by Contractor for the execution of the Project should be in perfect condition. Any fault or non-operation of the tools, equipment and machinery, shall be rectified immediately by the Contractor and no time extension to the approved construction programme shall be allowed at all in the event of some fault of non-operation of tools, equipment and machinery. 

11.3  Security: The Contractor shall at its own cost provide at all times adequate number of watchmen/ security personnel to guard the Site, the materials and equipment, to the satisfaction of the Owner’s Representative/ IUCAA Estate Manager. The Contractor shall at all times be fully responsible for the security of all materials and equipment on the Site, whether it’s own or those of any Sub-Contractor. Neither the Owner nor the Owner’s representative / IUCAA Estate Manager shall be responsible for any loss due to theft, fire, accident or any other reasons, whatsoever. Additionally, the Contractor shall, within seven days of the execution of the Contract, provide all necessary details of the security agency providing the watchmen/ security personnel for obtaining the written approval of the IUCAA Estate Manager. 

11.4    Water and electricity: Tap off’s for temporary water and electricity shall be provided on site at single source ( free of cost ).  The Contractor shall make its own arrangement thereafter from the Tap off’s for Works and all costs in relation thereto shall be borne solely by the Contractor. 

11.5   Scaffolding, Staging, Guard Rails, Barricades:  The Contractor shall at its cost provide steel scaffolding, staging, guard rails, barricades and safety barriers around all openings and at all edges, temporary stairs and other temporary measures required during the Project. The supports for the scaffolding, staging guard rails, barricades and safety barriers and temporary stairs shall be strong and adequate for the particular situations, tied together with horizontal pieces and braced properly. The temporary access to the various parts of the building under construction shall be rigid and strong enough to avoid any chance of mishaps. The entire scaffolding arrangement together with the staging, guard rails, barricades and safety barriers, and temporary stairs shall be to the approval of the IUCAA Estate Manager which approval shall not relieve the Contractor of any of its responsibilities, obligations and liabilities in relation to the safety requirements and for timely completion of the Work in accordance with the approved construction schedule. The use of wooden scaffolding on the Site is strictly forbidden. 

11.6 Safety Equipment: The Contractor shall provide all the personal protective equipments like safety helmets, safety boots/shoes, protective clothing, etc., at its own cost to the Owner’s, Owner’s Representatives, IUCAA Estate Manager’s, Project consultant’s & their team within three days from the execution of the Letter of Intent of the Tender 

11.7 Protection of Environment: The Contractor understands that the Site must be free from pollutants at the time of access to the Site and commencement of the Work. The Contractor shall comply with all applicable environmental laws and regulations and shall ensure that the Site is and remains free from pollutants till the end of the Project. The Contractor shall ensure inter alia, that neither the soil nor the ground water is polluted or contaminated by fuels or lubricants emitted by machinery operated on the Site or by other dangerous or poisonous substances which are or are deemed to be hazardous to the environment. Notwithstanding the above, the Contractor shall comply with all the directions and decisions of the IUCAA Estate Manager in this regard and all applicable environmental legislations in relation to the same including obtaining statutory consents and approvals as may be required. 

Contractor thereof. 

The Contractor shall ensure that all operations by the Contractor, its workmen, employees, Sub-Contractors to complete the Project and the remedying of any defects therein shall, so far as compliance with the requirements of this Agreement permit, be carried on so as not to interfere unnecessarily or improperly with: 

a) the convenience of the public, or 

b) the access to, use and occupation of public or private roads, railways and footpaths to or of properties 
    whether in the possession of Owner or of any other person. 

c) the Owner’s operation and utilization of the facility at the Site; and 

d) the Work of Vendors. If any hazardous or obnoxious materials (as defined by Indian law) are specified for use or are being used by Vendors, the Contractor shall keep record of such material and forthwith give written notice to the Owner and shall ensure that the Sub-Contractors and Vendors, as applicable, use, store and dispose of such hazardous or obnoxious materials strictly in accordance with all applicable laws. 

12.0 Additional Safety Regulations: 
The Contractor shall continuously maintain adequate protection for the Work against fire and other hazards and shall protect the Owner’s property and the Site from damage or loss during the performance of this Contract. The Contractor also shall adequately protect property adjacent to the Site. 

The Contractor shall take all necessary precautions for the safety of its employees, Subcontractors and the Vendors performing the Work and shall comply with all applicable safety laws and regulations to prevent accidents or injury to persons on, about, or adjacent to the Site. The Contractor shall be responsible for co-ordinating a safe working programme with the Owner’s Representative and the IUCAA Estate Manager. Such a programme shall include, and the Contractor shall be responsible for maintaining, the following safe working conditions and practices: 

i. All combustible material, food matter, garbage, scrap, and other debris generated during the performance of the Work shall be collected and removed from the Site daily. Arrangements for scrap burning should be discussed with Owner’s representative. 

ii. An adequate number and type of fire extinguishers shall be provided at the Site for fire control and shall be kept/maintained in satisfactory and effective working condition, at all times. 

12.1 Requirement of Fire Extinguishers  Each gas welding or burning, arc welding unit, tar pot, or open flame unit requires a fire extinguisher with it during operation. 

12.2 Requirement of Equipment : The availability of fire blankets is recommended at the Site. Other equipment related conditions are as follows: 

i.   The Contractor shall use all equipment, which is in good condition. The Contractor shall not use or permit to be used the Owner's equipment and the Owner shall not use the Contractor's equipment without prior written permission of the other. 

ii.  When working in an occupied building or area, the Contractor must before commencement of work familiarise itself with the hazards of that area, such as the location of flammable substances and toxic fumes. 

iii.  Materials and equipment intended for installation in the Work as well as the Owner's equipment and materials already in place are to be protected at all times from debris, weather, or any damage. The Contractor shall take all steps necessary to ensure the preservation condition of such equipment. 

iv.  The Contractor's materials, tools, and equipment shall be stored only in areas approved by the Owner for this purpose. 

v. Site access and parking by the Contractor's personnel shall be at locations designated by the Owner/ IUCAA Estate Manager. Only the Contractor's personnel necessary for the performance of the Work shall be permitted access to the Site. The Contractor and its employees and Sub-contractors shall adhere to all speed limits and traffic regulations at the Site. 

vi. The Contractor and its employees and subcontractors shall strictly obey all "No Smoking" restrictions. 

vii. The Contractor shall not operate or use or manipulate utilities at the Site without the Owner's prior written approval. 

viii. No valves shall be turned off or on, or electrical disconnect switches operated except in an emergency. Any required utility "shut downs" will be scheduled and co-ordinated by the Owner’s Representative. 

ix. The Contractor shall make any requests for utility manipulation or "shut downs" in writing to the IUCAA Estate Manager at least five days advance notice. 

12.3. Safety with regard to site and housekeeping: 

i. The use of intoxicants or unlawful drugs at the Site, in any degree, shall be strictly prohibited. The Contractor shall rigorously enforce this regulation. 

ii. When overhead work is in progress in or around an occupied area, signs to denote such work prominently displaying “Overhead Work” shall be used or the area shall be protected by barricade. 

iii. Dusty work, such as concrete breaking or demolition, in or near occupied areas, shall proceed only after wetting down the area and taking steps necessary to prevent dust from penetrating occupied areas and creating a nuisance. 

iv. Care shall be taken not to block any door, passageway, safety exit, fire fighting equipment, or safety equipment with materials or equipment. 

v.  Contractor shall maintain general cleanliness at site. All waste and debris shall be stored at designated place and disposed regularly. Site should be cleaned as per instruction given by Estate Manager at the end of day.

vi.  Materials must be piled, stacked, or stored in a neat and orderly manner.  All stacking, whether inside or outside a building, shall be parallel to or at right angles to the building line or fence. 

vii.  When noisy operations of a prolonged nature are necessary in or near an occupied area, arrangements must be made with the Owner’s Representative for scheduling to minimize any nuisance in the occupied area. 

12.4 Non-compliance of Regulations : If the IUCAA Estate Manager or the Owner’s Representative notifies the Contractor of non-compliance with the foregoing regulations, the Contractor shall immediately, if so directed, or in any event not more than Twenty four (24) hours after receipt of such notice, make all reasonable efforts to correct/ rectify such non-compliance. If the Contractor fails to do so, the Owner may suspend all or any part of the Work. The, Owner shall lift the suspension of the Work only upon the satisfactory corrective action undertaken by the Contractor in this regard. The Contractor shall not claim any extension of time to complete the Work or additional fees due to any such work suspension. 

12.5 Implementation of Safety Measures Notwithstanding anything herein before contained, particularly in clause 12.4, 

12.6  the Contractor shall be liable to ensure and implement all safety measures, whether or not statutorily prescribed, to safeguard, preserve and protect the life, health and welfare of every workman employed/deployed/engaged directly or indirectly by the Contractor on the Site and in relation to or connected with the Work and all Vendors employed in later phases of the Project in addition to installing, providing every prescribed safety and protective equipment, clothing etc., and the mere absence of any reference to or specification of a particular statute or rule or regulation in this Contract shall not absolve the Contractor of an obligation to comply with every such law, rule or regulation. The Contractor shall be liable for all consequences/liabilities arising out of its violating any of the aforesaid provisions, including fines, penalties, compensations, damages, prosecutions, proceedings, medical expenditure and costs, rehabilitation costs and all other expenses connected therewith. 

13 CONTRIBUTION TOWARDS EMPLOYEE BENEFITS, FUNDS ETC.: The Contractor shall include in the Contract Price all expenses necessary to  meet its obligations for making contributions toward employee benefits funds (Such as provident fund, ESI benefits, old age pension and/or any other benefits/compensation legally payable) in compliance with all the statutory regulations and requirements. All records in this connection shall be properly maintained by the Contractor and produced for scrutiny by the concerned authorities, IUCAA Estate Manager and the Owner whenever called for. 

14 SETTING OUT AND SITE SURVEYS: The Contractor shall establish, maintain and assume responsibility for all bench marks and grid lines, and all other levels, lines, dimensions and grades that are necessary for the execution of the Work, in conformity with the Contract Documents. The Contractor shall establish its relation to the permanent benchmarks and boundary lines established at the Site. The Contractor shall verify and co-relate all the survey data available at the Site before commencing the Work and shall immediately report in writing any errors or inconsistencies to the IUCAA Estate Manager. Commencement of Work by the Contractor shall be regarded as its acceptance of the correctness of all survey and setting out data available at the Site and no claims shall be entertained or allowed in respect of any errors or discrepancies found at a later date. If at any time error in this regard appears during its progress of the Work, the Contractor shall at its own expense rectify such error to the satisfaction of the IUCAA Estate Manager/ Owner. The approval by the IUCAA Estate Manager of the setting out by the Contractor shall not relieve the Contractor of any of the responsibilities, obligations, and liabilities under the Contract. 

The Contractor shall be entirely and exclusively responsible for the horizontal, vertical and other alignment for all levels and dimensions and for the correctness of every part of the Work, and he shall rectify effectively any errors or imperfections therein. All such rectifications shall be carried out by the Contractor at its own cost and to the instructions and satisfaction of the IUCAA Estate Manager. The Contractor shall employ qualified surveyors to carry out all the surveys and setting out works in this regard. 

15 DRAWINGS, SPECIFICATIONS, INTERPRETATIONS ETC.:  Within 10 days from the issue of Letter of Intent/ Purchase/Work Order, the Contractor shall be furnished by the IUCAA Estate Manager and/or Owner’s Representative with one copy each of the Conditions of Contract, Specifications, and Schedule of Rates, without cost to Contractor for its own use and for the use of its Sub-Contractors until the completion of the Contract. Additional copies of Contract Documents will be supplied on payment at actual cost basis. Three copies of the working drawings shall be provided by the Project consultant through IUCAA Estate Manager to the Contractor as the Work progresses. The time and the date for the provision of the Drawings shall be mutually agreed between the Contractor and Owner’s Representative / IUCAA Estate Manager / Project consultant in conformity with the construction programme and with due regard for the need to order and specify materials and equipment to the Site.In general, the Drawings shall indicate the dimensions, positions and type of construction, the Specifications shall stipulate the quality and the methods and performance criteria, and the Schedule of Rates shall indicate the rates for each item of work for evaluating change orders. However, the above Contract Documents being complementary, what is called for by any one shall be binding as if called for by all. Matters not contained in the Specifications and in case of any ambiguities in the written Specifications of the Contract, the Works shall be executed as per relevant BIS codes and CPWD Specifications in that order of preference. If such codes have not been framed, the decision of the Project consultant in the matter shall be final and binding on the Contractor. Any Work indicated in the Drawings and not mentioned in the Specifications or vice versa, shall be deemed as though fully set forth in the Drawings or Specifications as the case may be. Work not specifically detailed, called for, marked or specified, shall be the same as similar parts that are detailed, marked or specified. From time to time during the progress of the Work, the Contractor will be issued with revisions of Drawings and written instructions by the IUCAA Estate Manager in connection with and necessary for the proper execution and successful completion of the Work. All such revisions of Drawings and written instructions shall be part of the Contract Documents and the Contractor shall be bound to carry out the work that is shown and detailed on all such Drawings and shall be bound to follow and comply with all such  Instructions. All Drawings and their subsequent revisions will be issued to the Contractor by listing such Drawings on the transmittals by the Project Manager. The Contractor shall maintain a Drawing register listing all Drawings and their latest revisions. All superseded Drawings shall be so stamped and withdrawn from circulation at the Site. It shall be the responsibility of the Contractor to ascertain and ensure that all the Work is carried out in accordance with the latest revisions of the Drawings issued to him. Should the Contractor fail to do so, all the rectifications and remedial work that may be required to conform to the latest revisions of the Drawings shall be at the Contractor's sole expenses. 

Wherever it is mentioned in the Conditions of Contract, Specifications, and other Contract Documents that the Contractor shall perform certain work or provide certain facilities, it is understood that the Contractor shall do so at its own cost, unless otherwise provided in the said Documents. 

The Contractor shall immediately in writing bring any errors or inconsistencies in the Drawings and Specifications to the attention of the IUCAA Estate Manager for interpretation or correction before proceeding with the affected portion of the Work, and no claims or losses alleged to have been caused by such discrepancies shall be entertained or allowed at any stage. Local conditions, which may affect the Work, shall likewise be brought to IUCAA Estate Manager attention at once. If at any time it is discovered that work, which has been done or is being done is not in accordance with the approved Drawings and Specifications, the Contractor shall correct the work immediately. Correction of such work shall be at the expense of the Contractor and shall not form a basis for any claims for payment or extension of time. The Contractor shall carry out all the rectification work only after obtaining the approval for the same from IUCAA. 

The Contractor, in the execution of the Work, shall make no deviations from the Drawings, Specifications, and other Contract Documents. Interpretations and clarifications shall be issued by the Project Consultant / IUCAA, which shall be binding on the Contractor. 

No scaling of any Drawing shall be done to obtain the dimensions. Figured dimensions on the Drawings shall be used for carrying out the Work. Drawings with large-scale details shall take precedence over small scale Drawings. Where any Drawings and details have not been provided but are necessary for the execution of the Work, it shall be the responsibility of the Contractor to seek these drawings and details in writing from IUCAA Estate Manager at least four weeks prior to the latest date by which the Contractor needs these drawings and details to suit the programmed execution of the Work. No extension of time shall be allowed for any delays caused due to the Contractor's failure to seek such details. 

Drawings, Schedule of Rates, Specifications, and other Contract Documents, and all copies thereof furnished by the Project Manager shall be treated the Owner's property at all times. Such Drawings, Schedule of Rates, Specifications, and other Contract Documents shall not be used on any other work and shall be returned to the Owner at its request or at the completion of the Work in accordance with the Contract. In case of any discrepancy in the interpretation of drawings, the decision of IUCAA shall be binding. 

16. ASSIGNMENT AND SUBLETTING : The Contractor shall not assign this Contract or any part of it. The Contractor may, however, sub-contract any part of the Work with the prior written consent of IUCAA. The Owner/ Owner’s representative/ Project consultant/ Estate Manager  reserves the right to review and approve each Sub-contractor which the Contractor recommends at any time to engage to perform any services before such Sub-contractor is hired or performs any service. Any permission to sub-contract any parts of the Work shall not relieve the Contractor from any of its responsibilities, obligations, and liabilities under this Contract. 

17. NOMINATED SUB-CONTRACTORS: As soon as practicable, but at least one week before awarding any sub-contract, the Contractor shall submit to the Project consultant, IUCAA Estate Manager and the Owner’s Representative in writing the names of the Nominated Sub-Contractors proposed for any part of the Work, for the approval of the same by the Project consultant / IUCAA . The Contractor shall employ such Sub-Contractors only after he has received confirmation in writing of such approval from Estate Manager and the Owner’s Representative. Such approval, however, shall not relieve the Contractor of any of its responsibilities, obligations and liabilities under the Contract. The Contractor shall be responsible for the acts, defaults, omissions and neglect of all Sub-Contractors and their agents, servants and workmen. The Contractor shall not employ any Sub-Contractor to whom Estate Manager or the Owner’s Representative object and/or does not approve. The Project consultant may by written instruction inform the Contractor, waiving the need for the Project consultant to specifically approve the Sub-Contractors in addition to the approval of IUCAA. 

18.SEPARATE CONTRACTS: The Owner reserves the right to enter into separate other contracts in connection with the Project. The Contractor shall afford other contractors reasonable opportunity for their access to the Site, for the storage of their materials, and for the execution of their work, or if specified give assistance to such contractors for such purposes as are specified. The Contractor shall properly connect and co-ordinate its Work with that of the other contractors that may be employed or engaged by the Owner. If any part of the Contractor's Work depends for its proper execution or results upon the work of any other contractor, the Contractor shall inspect and promptly report in writing to IUCAA, any defects in such work that render it unsuitable for such proper execution and results. The Contractor's failure to inspect and report such defects shall constitute as an acceptance of the other contractor's work as fit and proper for receiving the work of the Contractor. 

19.CO-ORDINATION OF WORK : At the commencement of the Work, and from time to time, the Contractor shall cooperate with other contractors, Sub-Contractors, persons engaged on separate contracts in connection with the Project, Vendors and the Project consultant and with the Owner’s Representative for the purpose of the co-ordination and execution of various phases of the Project. The Contractor shall determine and ascertain from the Vendors and persons engaged on separate contracts, in connection with the Project, the extent of all chasings, cutting and forming of all openings, holes, details of all inserts, sleeves, etc. that are required to accommodate the various services. 

The Contractor shall determine and ascertain the routes of all services and positions of all floor and wall openings, outlets, traps, the details of all inserts, equipment and services and shall carry out the construction and making good of all "builder's work" in accordance with and as shown, described and/or measured in the Drawings, Specifications, and other Contract Documents. Also, the Contractor shall ensure that all required services, inserts, sleeves, embedment etc. are in place/position before he proceeds with its work. Should the Contractor fail to comply with these requirements and the consequence of such failure necessitates the breaking, re-doing and making good of any work, then the cost of all such breaking, re-doing and making good of any work shall be to the account of the Contractor and shall be borne by him. No breaking and cutting of completed work shall be done unless specifically authorised in writing by IUCAA Estate Manager. No work shall be done over broken or patched work without first ascertaining that the broken surface is adequately prepared and reinforced to receive and hold further work, as determined by Estate Manager. In order to ensure proper co-ordination is being undertaken, weekly meetings, chaired by SAO / IUCAA authorities will be held with the various contractors and at which coordination will be discussed and minutes of actions proposed circulated. 

20. WORK ON NON WORKING DAYS:  If it is necessary for the Contractor or any Sub-Contractor to work on days other than Working Days or outside the normal working hours in order to keep up to the time schedule and meet the Construction Programme, the Contractor shall obtain the prior approval of IUCAA in writing. Even if any work is carried out at site on a non Working day with prior written permission of IUCAA, the Contractor shall be solely responsible for extra cost including but not limited to wages. Applicability of all other terms and conditions of contract on such days would be same as applicable for a Working day. 

21. MATERIALS, WORKMANSHIP, STORAGE, INSPECTIONS ETC.: 
21.1 Materials and workmanship: The Contractor shall be responsible for the establishment of a full and comprehensive quality control system for the Work. The system shall include, but not be limited to, the means of controlling the testing and receipt of materials, the inspection of the Work, the filing and ordering of Drawings and correspondence and the duties and responsibilities of staff members. 

All materials and equipment to be incorporated in the Work shall be new and original. The materials, equipment, and workmanship shall be of the best quality of the specified type, in conformity with Contract Documents and the best engineering and construction practices, comply with the Specifications and to the entire satisfaction of IUCAA. This requirement shall be strictly enforced at all times and stages of the Work and no request for change whatsoever shall be entertained on the grounds of anything to the contrary being the prevailing practice. The Contractor shall immediately remove from the Work any materials, equipment and/or workmanship which, in the opinion of IUCAA Estate Manager  are defective or unsuitable or not in conformity with the Contract Documents and best engineering and construction practices, and the Contractor shall replace such rejected materials, equipment and/or workmanship with proper, specified, and required and approved materials, equipment and/or workmanship, all at its own cost within a period of seven (7) days from the date of  issuance of such notice. 

The Contractor shall, whenever required to do so by IUCAA Estate Manager   immediately submit satisfactory evidence and necessary test results as to the kind and quality of the materials and equipment. 

21.2 Special makes or brands:  Where special makes or brands are called for, they shall be mentioned as a standard brand or make. Others brands or special makes of equivalent quality may be used provided the substituted materials are equivalent to the brand specified, and prior approval for the use of such substituted materials is obtained in writing from IUCAA Estate Manager. Unless substitutions are approved by the IUCAA in writing in advance, no deviations from the Specifications and other Contract Documents shall be permitted. The Contractor shall indicate and submit written evidence of the substituted material or equipment called for in the Specifications and other Contract Documents that 

are not obtainable for incorporation in the Work within the time limit of the Contract. Failure to indicate this in writing within two weeks of the signing of the Contract will be deemed as sufficient cause for denial of any request for an extension of time because of the same. Alternative equivalent brands if suggested by the Contractor during construction may be considered provided the suggested brand fully meets the requirements and is acceptable to IUCAA. Any variation in price due to the use of alternate brands shall be permissible provided it is pre-approved in writing by the Owner’s Representative’s. 

21.3 Proper scheduling and delivery of materials: All materials and equipment shall be scheduled and delivered so as to ensure a speedy and uninterrupted progress of the Work, and the same shall be properly stored. 

21.4 List of Materials: Within seven (7) days of the signing of the Contract, the Contractor shall submit for the approval of the IUCAA a complete list of all materials and equipment the Contractor and its Sub-Contractors propose to use in the Work, of definite brands or makes, which differ in any respect from those specified, or the particular brand where more than one is specified as standard. The Contractor shall also list items not specifically mentioned in the Contract Documents but which are reasonably inferred and are necessary for the proper execution and successful completion of the Work. 

21.5 Right Type of Workmen, Plant And Machinery, Jigs, Tools, Etc.:  The Contractor shall employ the right type of workmen, plant and machinery, jigs, tools etc. to fabricate and/or install all materials and equipment. Such material and equipment shall be fabricated and/or installed without any damage and in accordance with the material/ equipment manufacturer's instructions and manuals, and to the satisfaction of IUCAA Estate Manager. 

21.6 Inspection:  All materials, equipment, and workmanship shall be subject to inspection, examination and testing at all times and stages during construction, manufacture and/or installation, by IUCAA Estate Manager and they shall have the right to reject and order the removal and replacement of any defective material, equipment and / or workmanship or require its correction and rectification. The Contractor shall not proceed with any operation or sequence or trade of the Work until the previous operation or sequence or trade has been inspected and approved by IUCAA. No embedded items or any other work shall be covered up unless these have been inspected and approved by IUCAA Estate Manager. The onus shall be on the Contractor to get such inspections carried out and obtain such approvals. Should the Contractor fail to comply with these requirements, then all additional or redoing of work necessitated as a consequence thereof shall be at the Contractor's cost and expense. No inspection or approval shall relieve the Contractor of any of its responsibilities, obligations and liabilities under the Contract. No defective workmanship shall be repaired or patched up in any way without inspection and direction of IUCAA Estate Manager. Rejected workmanship shall be immediately corrected and rectified and rejected materials and equipment shall be removed and replaced with proper, specified and required materials and equipment, by the Contractor to the approval and satisfaction of IUCAA. The cost of all such correction and rectification and such removal and replacement shall be to the account of the Contractor and shall be borne by him, and also, the Contractor shall be responsible for all delays in this regard. The Contractor shall promptly segregate and remove the rejected materials and equipment from the Site and shall not reuse them in the Work. If the Contractor fails to proceed at once with the correction and rectification of rejected workmanship and/or the removal and replacement of rejected materials and equipment, the Owner shall have the right to employ other persons / agencies to correct and rectify such workmanship and/or remove and replace such materials and equipment, and recover the cost there of from the Contractor, or the Owner may terminate the right of the Contractor to proceed further with the Work. 

The Contractor shall furnish promptly and without any charge, all facilities, access, labour, materials, plant and tools required and necessary for enabling IUCAA Estate Manager, to carry out inspections and tests in a safe and convenient manner. The Contractor shall ascertain and ensure that the facilities and 

access provided for the carrying out of all inspections are completely safe in every respect and the Contractor shall be fully responsible and liable for all matters in connection with such safety. 

21.7 Testing:  All the tests on materials, equipment, and workmanship that shall be necessary in connection with the execution of the Work, as decided by IUCAA and as called for in the Contract Documents, shall be carried out at the cost of the Contractor at the place of work or of manufacture or fabrication or at the Site or at an approved testing laboratory or at all or any such places. The Contractor shall provide all transportation, assistance, instruments, machines, labour and materials as are required for the examining, measuring and testing as described above, and all expenses connected with the tests as described above shall be borne by the Contractor. 

21.8 Certificates:  The Contractor shall furnish, at its own cost, test certificates for the various materials and equipment as called for. Such test certificates shall be from the manufacturer for the particular consignment/lot/piece and shall be duly authenticated by respective consultants. The details in respect of the test certificates shall be as decided by IUCAA (in consultation with consultants) for the relevant items. 

21.9 As built drawings : The Contractor shall during the course of execution, prepare and keep updated a complete set of " as-on-date as built drawings” reflecting current status of construction, marked with each and every change from the Contract drawings. Three sets of "as built" drawings as agreed shall be supplied to IUCAA Estate Manager  upon completion of project, along with a soft copy of the drawings in AutoCAD format (specified version) at no extra cost to the owner. 

21.10 Daily site reports:  The Contractor shall throughout the contract period, submit daily site reports to the Project Manager and the Owner’s Representative. The reports will include, but not be limited to: 

i. Record of the Site progress 

ii.Number of employees, workmen. Labour engaged on the Site 

iii.Number of men employed on individual trades 

iv. Plant and machinery at site (including an indication as to whether the plant is working or standing) 

v. Notification of accidents 

vi. Material received at site on that specific day 

vii. Events influencing the progress of the Work 

22 BUREAU OF INDIAN STANDARDS: ( BIS )  Indian Standards Specifications A reference made to any Indian Standards Specifications in the Contract Documents shall imply reference to the latest version of that Standard, including such revisions / amendments as may be issued, during the currency of the Contract, by the Bureau of Indian Standards and the corresponding clause/s therein shall hold valid in place of those referred to. The Contractor shall keep copies at the Site of all latest publications of relevant Indian Standard Specifications applicable to the Work at the Site, as listed in the Specifications. 

22.1. Amendments to BIS:  If any Amendments to BIS codes is announced after finalization of the Contract the same shall be deemed to be incorporated into the specifications, wherever applicable. 

22.2. Tolerances:  In case the work does not conform to the dimensions and limits of tolerances specified in the Contract Documents and/or the Indian Standard Specifications the Contractor shall be liable for all costs and expenses incurred for rectifications and/or replacements of any other Contractor's and/or Sub-Contractor's work required, in accordance with the directions of the Estate Manager, for the proper installation of the finishing elements and/or equipment, and/or for structural purposes. The Estate Manager’s decision in this respect shall be final and binding on the Contractor and Sub-Contractors, and all such costs and expenses shall be recovered from the pertinent Contractors and Sub-Contractors and shall be deducted by the Owner from any money that may be payable or that may become payable under the Contract to such pertinent Contractors and Sub-Contractors for and on behalf of the Contractor. 

23. PROTECTION OF WORKS: The Contractor shall take full responsibility for the proper care and protection of the Work carried out in respect of the Project from commencement until completion and handing over of the Project to IUCAA. The Contractor shall protect and preserve the work carried out in respect of the Project in every way from any damage, fire or accident, including by providing temporary roofs, boxing or other construction as required by IUCAA. This protection shall be provided for all property on the Site as well as adjacent to the Site. The Contractor shall adequately protect, to the satisfaction of the Estate Manager, all the items of finishing work to prevent any chipping, cracking, breaking of edges or any damage of any kind whatsoever and to prevent such work from getting marked or stained or dirty. Should the Contractor fail to protect the work in respect of the Project or any part thereof and should any damage be caused to the same, the Contractor shall be responsible for all replacement and rectification, as directed by the Estate Manager, and all costs and expenses in connection with such replacement and rectification shall be to the account of the Contractor and shall be borne by it. The Contractor shall in connection with the Work provide and maintain at its own cost all lights, security guards, fencing and anything else necessary for the protection of the Work and for the safety of the public and everyone associated with the Work, all to the approval and satisfaction of the Estate Manager. All operations necessary for the execution of the Work shall be carried out so as not to interfere with the convenience of the public, or with the traffic, or the access to, use and occupation of public or private roads and footpaths or of properties whether in the possession of the Owner or of any other person. The Contractor shall hold the Owner harmless and indemnify the Owner in respect of all claims, proceedings, damages, costs, charges, and expenses whatsoever arising out of or in relation to any such matters. 

24. CLEANING OF WORKS AND CLEARING OF SITE: The Contractor shall maintain the Site and all Work thereon in neat, clean and tidy-conditions at all times. The following shall be ensured by the contractor in the regard: 

i. The Contractor shall remove all rubbish and debris from the Site on daily basis and as directed by the Estate Manager. Suitable steel skips shall be provided at strategic locations around the Site to receive waste and packaging materials. 

ii. Just prior to the Virtual Completion of the Work, or whenever so directed by the Estate  Manager, the Contractor shall carry out all the work necessary to ensure that the Site is clear and the Work are clean in every respect, the surplus materials, debris, sheds and all other temporary structures are removed from the Site, all plant and machinery of the Contractor are removed from Site, the areas under floors are cleared of rubbish, the gutters and drains are cleared, the doors and sashes are eased, the locks and fastenings are oiled, all electrical, plumbing and other services are tested and commissioned, the keys are clearly labeled and handed to the Estate Manager, so that at the time of Virtual Completion the whole Site and the Work are left fit for immediate occupation and use, to the approval and satisfaction of the Estate Manager, and the Owner’s Representative. 

iii. Should the Contractor fail to comply with the cleaning requirements, whether progressively or before completion, or fail to clear the Site as directed and required, then the Estate Manager, after giving due notice in writing to the Contractor, shall have the right to employ other persons or agencies to carry out the cleaning and/or clearing work and all costs incurred on such work shall be recovered from the 

Contractor and shall be deducted by the Owner from any money that may be payable or that may become payable to the Contractor. 

25. METHOD OF MEASUREMENT:  To evaluate any additional work instructed under change orders by the Estate Manager or the Owner’s Representative, the standard method of measurement shall be in accordance with the Standards laid down by Bureau of Indian Standards (IS:1200) shall be followed. However if definite methods of measurements are stipulated in the Schedule of Rates or Specifications, then the same shall supersede BIS methods and shall be followed. In the event of any dispute with regard to the method of measurement of any work, the decision of the Estate Manager shall be final and binding and no extra claims shall be entertained or allowed at any stage in this regard. 

26.COVERING UP : The Contractor shall give at least 24 hours clear notice in writing to the Estate Manager before covering up any of the Work in foundations or any other such areas in order that inspection of the Work may be carried out for maintaining proper quality control. In the event of the Contractor failing to provide such notice he shall, at its own expense, uncover such Work as required to allow the inspection to be taken and thereafter shall reinstate the Work to the satisfaction of the Estate Manager. 

27 PAYMENTS AND SECURED ADVANCE: 

a) No advance will be paid before commencing the work.

b) IUCAA may pay only 50% secured advance against approved material brought at site by contractor.

c) Only two RA bills will be allowed to be raised before final billing, which should not be less than Ten Lakhs each.

d) On submission of final bill 75% of assessed bill value shall be paid on ad hoc basis and balance will be released after verification from accounts.

27.1 Running Bills :  The Contractor shall prepare measured bills as directed by the Estate Manager (detailed measurement, abstract sheet, deviation statement for ongoing and completed work, materials reconciliation statement and any specific instructions which may be given in this regard by the Estate Manager and other supporting documents incase if it is required) .

27.2 Payment Certificate: The Estate Manager shall issue a payment certificate within the number of working days as reflected in tender documents, from the date of the bill received from the Contractor for the value of work (net amount due to the contractor after deductions) executed by the Contractor, provided all supporting detailed measurements, abstract sheets and other supporting documents requested by the Estate Manager are furnished at the time of submission of such bills. Thereafter, the Contractor shall be paid by the Owner of certified amount (after deduction of applicable retention, TDS and WCT), within 15 days as per IUCAA standard terms.

27.3 Retention Money & Final Bill:  The Retention Money will be held @ 5% of the final bill value. Security Deposit will be converted to Retention amount and it will be released only after completion of defect liability period of 18 months from the date of completion of project.

Final Bill will be released only after completion of the project and duly certified by the Project consultant/ Estate Manager. Payment of final bill will be made within one month subject to submission of complete documents. 

27.4 Withholding of payments:  The Estate Manager may withhold payment on account of subsequently discovered evidence, and nullify the whole or a part of any payment certificate to such extent as may be necessary to protect the Owner from loss on account of including but not limited to the following: 

i.      Defective work not remedied by the Contractor, Non Compliance notices not attended by the   

        Contractor. 

ii.      Failure of the Contractor to make payments properly and regularly to its own workers, to its Sub-
         Contractors, to its suppliers. 

iii.     Damage by the Contractor to the work of other Contractors, Sub-Contractors or Vendors. 

iv.     A reasonable doubt that the Contract cannot be completed for the balance unpaid amount. 

v.      A reasonable doubt that the Contractor intends to leave work items incomplete. 

vi.     Failure of the Contractor to execute the Work in conformity with the Contract Documents. 

vii.    Failure of the Contractor to meet or keep-up with the approved Construction Programme on which 
         the agreed payment schedule is based. 

viii.   Failure of the Contractor to comply with and fulfill all contractual obligations and liabilities  
         stipulated in the Contract Documents. 

ix.    Failure of the contractor to submit proofs of payment of necessary ESI, PF payments for his workers. 

28 RECTIFICATION OF IMPROPER WORK NOTICED: If it shall appear to the Estate Manager or the Owner’s Representative during the progress of the Work that any work has been executed with unsound, imperfect or unskillful workmanship or with materials of any inferior description or that any materials or articles provided by the Contractor for the execution of the Work are unsound or of a quality inferior to that contracted for or otherwise not in accordance with the Contract, the Contractor shall, on demand in writing from the Estate Manager, specifying the work, materials or articles complained of, notwithstanding that the same may have been passed and certified by the Estate Manager, forthwith rectify or remove and reconstruct the work so specified in whole, or in part as the case may require or , remove the materials or articles so specified and provide other proper and suitable materials or articles at its own proper charge and cost and in the event of its failing to do so within a period so specified by the Estate Manager in its demand aforesaid, the Estate Manager may rectify or remove and re-execute the work or remove and replace the materials or articles complained of as the case may be by engaging a third party contractor at the risk and expense in all respects of the Contractor, and deduct the expenses from the Retention Money or any sums that may be due at any time thereafter may become due to the Contractor or from the performance bond executed by the Contractor. 

29 CHANGE ORDERS: 

29.1 Change in scope of work: The Owner reserves the right to alter the Scope of Work (as defined in Clause 2.6 above) and consequently the Contract Price shall be suitably adjusted for such changes by reference to the rates in the Schedule of Rates. The Estate Manager shall issue all change orders only after obtaining the prior written consent of the Owner’s Representative. The Contractor shall not proceed with additional scope of work without prior approval from Owner/ Owner’s representative through Project Consultant.

29.2 Rates for additional, altered or substituted work If the rates for the additional, altered or substituted work are not specifically provided in the Schedule of Rates then such rates shall be derived from the rates that are specified for a similar class of work in the Contract. The Estate Manager’s interpretation in consonance with the Owner as to what is a similar class of work and its decision on the method in which the rate is to be derived shall be final and binding on the Contractor. If the rates for the additional, altered or substituted work cannot be determined in the manner specified above, then the rates for such work shall be determined on the basis of actual consumption of materials, and actual use of labour and plant and machinery, as detailed below: 

i.   Cost of materials supplied by the Contractor, at not more than prevailing market rates, actually 
     incorporated in the Work. 

ii.  Cost of labour actually used at the Site on the Work at prevailing rates of  labour. 

iii. Cost allocation toward the Work for the use of any plant and machinery at the Site, on actual basis. 

iv. 15% of the actual costs in respect of (i), (ii), and (iii) above, towards Contractor's establishment and all 
     other costs and overhead and profit plus taxes as applicable shall be reimbursed. Contractor's 
     overheads and profit shall not be allowed on free issue items. 

29.3 Approval from Owner/Owner’s representative:  Before the Contractor undertakes any extra work, he shall ensure that he has received a specific Change Order, signed by the Estate Manager. No additional payments shall be made to the Contractor without prior agreement and receipt of the necessary signed Change Order. Each Change Order shall clearly state the value of the additional work agreed to and signed for by the Owner. The Contractor shall at weekly  intervals submit to the Estate Manager an account giving particulars, as full and detailed as possible, of additional work ordered in writing by the Owner and which the Contractor has executed during the preceding month. If any Change Order instructed by the Estate Manager causes a delay in the completion of the Work causing the Contractor to overrun the time fixed for completion of the Work, the Owner shall agree, following joint review of the circumstances with the Estate Manager as to the extent of the delay, to postpone the time for completion of the Work by the period of delay, provided the Contractor has notified the Owner in writing, of such expected delay before such Change Order is actually issued by the Estate Manager.. 

30 DEDUCTIONS FOR UNCORRECTED WORK: If the Estate Manager deems it inexpedient to get corrected or rectified any work of the Contractor which is defective or damaged or of substandard quality or is generally not in accordance with the Contract Documents, then an equitable and appropriate deduction shall be made thereof from the Contract Price, and the Project consultant’s and Estate Manager’s decision in this respect shall be final and binding on the Contractor. Furthermore if, by reason of any accident, or failure, or other event occurring to, in or in connection with the Work, or any part thereof, either during the execution of the Work or during the Defects Liability Period, any remedial or other work or repair shall, in the opinion of the Estate Manager, be urgently necessary for the safety of the Work, or any part thereof, and the Contractor is unable or unwilling to immediately do such work or repair, the Owner may employ and pay other persons or agencies to carry out such work or repairs as the Estate Manager may consider necessary. If the work or repair so done by the other persons or agencies is work which, in the opinion of the Estate Manager, the Contractor was liable to do at its own expense under the Contract, then all expenses incurred by the Owner in connection with such work or repair shall be recovered from the Contractor and shall be deducted by the Owner from any money that may be payable or that may become payable to the Contractor or from the Contractor’s Performance Bond, executed by the Contractor in favour of the Owner. 

31 TIME FOR COMPLETION: 

31.1 Time-essence of contract: The time allowed for carrying out the Work as entered in the tender shall be strictly observed by the Contractor and shall be deemed to be of the essence of the Contract and shall be reckoned from the date of award of the Contract. The Work shall proceed with due diligence until Final Completion. The Contractor shall prepare a Construction Programme with time schedule keeping in view the completion period stipulated for specific portions of the Work and also the overall completion time and submit the same for the approval of the Estate Manager and the Project Consultant. The Contractor shall comply with the time schedule as approved by the Estate Manager and the Project Consultant. In the event of the Contractor failing to comply with the overall and individual milestones contained in the time schedules, he shall be liable to pay liquidated damages as provided for in this Contract. 

31.2 Causes of delay for which claims for extension of time may be considered; The Contractor may request claim for extension of time, subject to the conditions stated herein, should he be delayed or impeded in the execution of the Work by reason of the following (decision of IUCAA authorities in this regards will be binding on the contractor): 

i. Force Majeure; 

ii. Any approved changes in the scope of work directed by Owner, Project consultant, which in the opinion of the Estate Manager entail the requirement of additional time for completion of the Work. 

31.3 Extension of Time : If the Contractor suffers delay or incurs expense from failure on the part of the Employer to give possession in accordance with the terms of this clause the Engineer shall grant an extension of time for the completion of the works and certify such sum as in his sole opinion, shall be fair & final to cover the expense incurred which sum shall be paid by the Employer. 

31.4 Permission for Extension of Time: Request for an extension of time if any, for completion of the work by the Contractor on the grounds of his having been unavoidably hindered in its execution, or any other grounds, shall be made in writing to the Engineer-in-Charge within 30 days of the date of the hindrance, on account of which he desires such extension as aforesaid, and the Engineer-in-Charge shall, if in his opinion (which shall be final) find that reasonable grounds have been shown, may authorize such extension of time as may in his opinion be necessary or proper. 

31.5 Deletions or changes in the scope of the Work :  Should any deletions or changes in the scope of the Work reduce the time required to complete the Work under the Contract, then the time savings accruing from such deletions may be considered by the Estate Manager in offsetting the durations awarded for an extension of time. 

32. NO FINANCIAL OR OTHER COMPENSATION FOR DELAYS BY CONTRACTOR: The Contractor shall not be entitled to any compensation for any loss suffered by him on account of delays in commencing or in executing or in completing the Work, whatever might be the cause of the delay if such delay is on account of the Contractor. 

33. PROPRIETY OF EXECUTED WORK: All executed work, whether in part or in whole shall be the exclusive property of the Owner. The Estate Manager, the Owner, the Contractor or any of its Sub-Contractors or their employees or workmen or servants or agents shall not be entitled to the use of any such work except for the purpose of carrying out subsequent work that is required to be carried out under the Contract or to complete the Project. The Owner shall have the right to occupy and take over the Work or any part thereof at any time during the progress of the Work or upon their completion, irrespective of any pending claims or disputes that the Contractor may have against the Owner. 

34. INDEMNITY: 

34.1 Indemnity by Contractor:   The Contractor shall indemnify, defend and hold and keep indemnified, the Owner from and against all actions, suits, claims costs, liabilities and demands brought or made against the Owner in respect of any matter or thing done or omitted to be done by the Contractor or any of its Sub-Contractor(s) or their employees, workmen, representatives, agents, servants or suppliers in the execution of or in connection with the Work or the Contractor's or Sub-Contractor's performance under this Contract and against any loss or damage to the Owner in consequence of any action or suit being brought against the Contractor or any of its Sub-Contractor(s) or their employees, workmen, representatives, agents, servants or suppliers for anything done or omitted to be done in execution of the Work and the Project Coordination Services under this Contract, including but not limited to meeting the Project milestones, noncompliance with the applicable laws and regulations of the government and local authorities, not obtaining the relevant licences and permits, infringing any patents rights and specifically regarding use, storage and disposal of hazardous materials. The obligations of the Contractor under this clause shall survive till the closure of Defects Liability period. 

34.2 Indemnity by Sub-Contractors:  The Contractor shall ensure that the Sub-Contractors indemnify, defend and hold, and keep indemnified the Owner harmless from all actions, suits, claims, costs, fines, judgments and liabilities in respect of any matter or thing done or omitted to be done by the Sub-Contractors or their employees, workmen, representatives, agents, servants and suppliers in execution of or in connection with the Work or arising out of or in any way alleged to be in connection with Sub-Contractors' performance under this Contract, including but not limited to, not meeting the Project milestones, non-compliance with the applicable laws and regulations of the government and local authorities, not obtaining the relevant licences and permits, infringing any patents rights and specifically regarding the storage, use or disposal by the Sub-Contractors of hazardous materials in, on or under the Site or at any location whatsoever in connection with the Project in any way. The Sub-Contractors' responsibility under this indemnification shall also include any and all hazardous materials introduced to the Site by their agents, representatives, employees, workmen, servants and suppliers. The obligations of Sub-Contractors under this clause survive till the closure of Defects Liability period. 

35. CORRECTION OF WORK BEFORE VIRTUAL COMPLETION OF WORKS: The Estate Manager and the Project consultant shall jointly conduct an extensive inspection just prior to the Virtual Completion of the Work and shall prepare a list of materials, equipment, and workmanship which are defective or damaged or of substandard quality or improperly executed or generally unacceptable due to not being in conformity with the requirements stipulated in the Contract Documents. The Contractor shall promptly remove, replace, re-execute, rectify and make good, to conform to the requirements stipulated in the Contract Documents and to the satisfaction of the Estate Manager and the Owner’s Representative all such materials, equipment, and/or workmanship included or itemised in the said list and the Contractor shall bear and pay for all expenses in connection therewith and consequent thereon and incidental thereto, including the cost for all remedial work on the work of other contractors destroyed or damaged by such removal, replacement, re-execution, rectification and making good. If the Contractor fails to remove, replace, re-execute, rectify and make good the rejected materials, equipment, and/or workmanship within a reasonable time, fixed by written notice, the Owner may employ and pay other persons or agencies to carry out such removal, replacement, re-execution, rectification and making good and all expenses incurred in connection therewith, including all damages, losses and expenses consequent thereon and incidental thereto shall be recovered from the Contractor and shall be deducted by the Owner from the Contract Price or any money that may be payable or that may become payable to the Contractor. 

36. VIRTUAL COMPLETION OF WORKS: 

i. The Works shall be considered as virtually complete only upon fulfillment of the procedure laid down in clause 35 above, and only after the Work has been completed in every respect in conformity with the Contract Documents and after all the systems and services have been tested and commissioned, and after the Site has been cleared and the Work cleaned in accordance with Clause 24 and when the Estate Manager has certified in writing that the Work is Virtually Complete. The Defects Liability Period shall commence from the date of such Certificate of Virtual Completion. 

ii. Prior to the Virtual Completion, if the Owner decides to occupy any portion of the Work or use any part of any equipment, the same shall not constitute an acceptance of any part of the Work or of any equipment, unless otherwise so stated in writing by the Estate Manager. 

iii. Prior to the issue of the Virtual Completion Certificate, the Contractor shall submit and hand-over to the Owner’s Representative the keys to all locks, all operation and maintenance manuals for systems and services, any spares called for in the Contract, and everything else necessary for the proper use and maintenance of the Work complete with all systems and services. 

37. LIQUIDATED DAMAGES / PROGRAMME CHART / MILESTONES: Subject to the provision under clause 40, any unexcused delay by the supplier in maintaining its contractual obligations towards delivery of goods and performance of services shall render the supplier liable to any or all of the following sanctions:

a) deduction of liquidated damages amounting to a sum of  0.5% of the total contract price of the delayed/undelivered stores/services mentioned above for every week of delay or part of a week, subject to the maximum of 5% of the value of delayed stores.

b) forfeiture of its performance security and termination of the contract for default
38. PENALTY / FINE: 

38.1 Non Compliance to Safety codes: If the Estate Manager notifies the Contractor of non-compliance with safety codes, the Contractor shall immediately if so directed or in any event not more than 12 hours after receipt of such notice, make all reasonable effort to correct such noncompliance. 

38.2 Levy of penalty/ fines: Levy of fines-Consumption of Pan, Gutkha, Tobbacco, alcohol, drugs, etc is strictly prohibited on-site. Violation of this shall imply an immediate penalty of Rs.10,000.00 per instance and twice the amount there after Post 3rd instance, client reserves the right the terminate the contract without further notice. If the Contractor fails to do so, the Estate Manager shall have authority to levy penalty/ fines as may be determined based on the severity of the violation. The Estate Manager shall establish the list of violations and the fines associated with non-compliance of the safety codes. Each such non-compliance shall be treated as a breach of the contract.

38.3 Penalty : If the contractor fails to complete the work as per committed schedule, there shall be a penalty as per clause No.37.

38.4 Delay : In case the delay is not acceptable to the owner, owner reserves the right to terminate the contract and enter into fresh contract with other agencies at the cost of defaulting agency.

39. GUARANTEES: 

i. The Contractor understands and agrees that the Owner is expressly relying and will continue to rely on the skill and judgment of the Contractor in executing the Work and remedying any defects in the Work. The Contract represents and warrants that (i) it shall perform the Work in a timely manner, in strict accordance with the Contract Documents, and consistent with generally accepted professional, construction and construction-supervision practices and standards provided by an experienced and competent professional contractor and construction supervisor rendered under the same or similar circumstances, and (ii) it is and will be responsible to the Owner for the acts and omissions of all Sub-Contractors and their respective employees, agents and invitees and all the persons performing any of the Work. 

ii. Besides the guarantees required and specified elsewhere in the Contract Documents, the Contractor shall in general guarantee all work executed by the Contractor. Those parts of the Work or equipment or installations, for which extended guarantee periods are stipulated elsewhere in the Contract Documents, shall be guaranteed for such periods that are so stipulated. The duration of the Defects Liability Period, unless specified otherwise, shall be the extent of length of such guarantee periods. 

iii. The Contractor represents, warranties and guarantees to the Owner, inter alia that: 

•    The construction of the Project shall be approved and would be capable of use, operation, performance     

      and maintenance for accomplishing the purpose for which it has been built and acquired. 

•    The Work shall comply with the Specifications, Drawings, and other Contract Documents. 

•    The Work shall, for a period of 14 months from the date of issue of the Virtual Completion Certificate. 
     Which should be free from all defects and the Project shall be of structural soundness, durability, ease 
      of maintenance, weather tightness etc. 

•    The Electricals materials, workmanship, fabrication and construction shall be of specified and    

      agreed quality and all materials shall be new. 

•     The Work performed for the Owner shall be free from all liens, charges, claims of whatsoever nature 
      from any party other than the Owner. 

iv. Where, during such guarantee periods as mentioned above, any material or equipment or workmanship 

     or generally any item of work fails to comply or perform in conformity with the requirements 
     stipulated in the Contract Documents or in accordance with the criteria and provisions of the     

     guarantee, the Contractor shall be responsible for and shall bear and pay all costs and expenses for 
     replacing and/or rectifying and making good such materials, equipment, workmanship, and items of 
     work and, in addition, the Contractor shall be also responsible for and shall bear and pay all costs and 
     expenses in connection with any damages and/or losses suffered as a consequence of such failure. 

v. All guarantees required under the Contract shall be in the format approved by the Owner and submitted 
    to the Project consultant and the Owner by the Contractor when requesting certification of the final bill. 

40. PROJECT CLOSE-OUT DELIVERABLES: The Contractor shall be responsible to provide all the 
      Project closeout deliverables as per the Tender Documents, prior to submitting its final bill. Such    

deliverables shall include but not be limited to: 

i.  As-Built Drawings 

ii. O&M Manuals; 

iii. Guarantees/ Warrantees; 

iv. Special warranties; 

v. Extra material/ Attic stock; 

vi. Operations Training for the Facilities Management staff of the Owner; 

vii. Statutory approvals; 

viii. Testing and commissioning reports; 

ix. Contact list; 

x. Handing over/ taking over certificate duly accepted by Owner.

41. DEFECTS LIABILITY:  

41.1 Maintenance by contractor during Defects Liability Period: All defective items of work and defects noticed and brought to the attention of the Contractor during the Defects Liability Period shall be promptly and expeditiously attended to and replaced and/or rectified and made good by the Contractor at its own cost, to the complete satisfaction of the Estate Manager and the Project Consultant. 

41.2 Replacement and/or rectification and making good by contractors of all defective materials, equipment and/or workmanship during defects liability period: The Contractor shall replace and/or rectify and make good, at its own cost, and to the satisfaction of the Estate Manager and the Owner’s Representative, all defective items of work and defects arising, in the opinion of the Estate Manager, from materials, equipment, and/or workmanship not performing or being in accordance with the Drawings or Specifications or the instructions of the Estate Manager and or other Contract Documents or the best engineering and construction practices, and which may appear or come to notice within 12 months after Virtual Completion of the Work, that is within the Defects Liability Period as per the following: 

i. Any item, material or matter repaired or replaced shall receive a new Defects Liability Period of the same duration (12 months) beginning upon the date on which the said item is repaired or replaced , material or matter is returned for use to the Owner, provided that the aggregate guarantee period shall not exceed 12 months. 

ii. The Contractor shall be also liable for all costs associated with damages and/or losses which are a consequence of such defective items of work and defects, and such costs shall be recouped by Estate Manager from the Contractor and shall be recovered from the Retention Money held and/or from the Contractor's final bill (if the final bill has not been certified and paid for at the time). Such defective items of work and defects as mentioned above shall, upon instruction and direction in writing of the Estate Manager and within such time as shall be specified therein, be replaced and/or rectified and made good by the Contractor at its own cost. 

iii. In case of default or failure by the Contractor to replace and/or rectify and make good such defective items of work and defects, the Owner may employ and pay other persons or agencies to replace and/or rectify and make good such defective items of work and defects, and all costs, damages, losses and expenses therefore, consequent thereon and incidental thereto shall be to the account of the Contractor and such costs, damages, losses, and expenses shall be recouped by the Owner from the Contractor and shall be recovered from the Retention Money held and/or from the Contractor's final bill (if the final bill has not been certified and paid for at the time). 

iv. Should the Retention Money held (and the amount in respect of the final bill if it has not been certified and paid for at the time) be insufficient to meet such costs, damages, losses and expenses, as determined by the Estate Manager and Project consultant, the Contractor shall be legally bound to pay the balance amount due under the claim to the Owner within one month of receiving notification to that effect from the Project consultant and Estate Manager. In the event of failure on the part of the Contractor to pay the balance amount due within one month as stated above, the Owner shall be entitled to invoke the performance bond and the Contractor shall raise no objection in this regard. 

v. In respect of those parts of the Work for which longer guarantee periods are stipulated elsewhere in the Contract Documents, the Defects Liability Period for such parts of the Works shall be until the end of the respective guarantee period that is stipulated for each such part.

42. FINAL COMPLETION OF THE WORK:  The Work shall be considered as finally complete at the end of the Defects Liability Period subject to the Contractor having replaced and/or rectified and made good all the defective items of work and defects in accordance with clause above, to the satisfaction of the Estate  Manager, Project consultant, Owner and provided that the Contractor has performed all its obligations and fulfilled all its liabilities under the Contract, and when the Estate Manager has certified in writing that the Works are finally complete. Such Final Completion in respect of those parts of the project for which extended guarantee periods are stipulated elsewhere in the Contract Documents, shall be achieved at the end of such stipulated guarantee periods. 

43. FORCE MAJEURE: 

43.1 The right of the Contractor to proceed with the Work shall not be terminated because of any delay, subject to the time limits set forth in this clause, in the execution of the Work due to unforeseeable causes beyond the control and without the fault or negligence of the Contractor, or the Sub-Contractors, being Acts of God or that of the public enemy, act of terrorism restraints of Governing States, fires and floods. The following events are explicitly excluded from Force Majeure and are solely the responsibilities of the non-performing party: a) any strike, work-to-rule action, go-slow or similar labour difficulty (b) late delivery of equipment or material (unless caused by Force Majeure event), (c) economic hardship and (d) changes in applicable laws. 

43.2 If the Contractor is wholly prevented from the performance of the Contract for a period in excess of thirty (30) consecutive days because of a Force Majeure, the Owner may terminate this Contract by fifteen (15) days written notice delivered to the Contractor, and if the period of the Force Majeure exceeds one hundred and twenty (120) consecutive days, the Contractor may terminate this Contract by fifteen (15) days written notice to the Owner. In the event this Contract is so terminated, the Contractor shall be paid for the costs of the Work actually executed up to the date of termination as certified by the Estate Manager. Such costs shall not include loss of profits or for any other expenses of the Contractor or Sub-Contractors such as salaries or wages of the employees or workers, hire charges for plant and machinery, expenses towards maintenance of establishment, demobilization, break charges or any other expense. Failure to agree on an equitable settlement shall be deemed to be a dispute under this Contract. 

44. TERMINATION OR SUSPENSION OF THE CONTRACT BY THE OWNER: 

44.1 If the Contractor shall be adjudged bankrupt or if he should make a general assignment for the benefit of its creditors, or if a receiver shall be appointed on account of its insolvency /bankruptcy, or if he should persistently or repeatedly refuse to carry out the Works diligently, or if he should fail to provide enough skilled workmen or materials or equipment or plant and machinery or tools or anything else necessary for the progress of the Work in accordance with the approved Construction Programme, or if he should fail to make prompt payments to Sub-Contractors or to suppliers for materials or equipment or to its workers, or if he should persistently disregard laws or ordinances of the Central / State or local governments or disregards the instructions of the Estate Manager or the Owner’s Representative, or if he should be guilty of a violation or breach of any provision of the Contract, or if he has abandoned the Contract, or if he has failed to commence the Work within the time specified or if he has suspended the Work, then the Owner, may without prejudice to any other right or remedy, and after giving the Contractor seven days notice in writing, terminate the Contract and take charge of all materials, equipment, tools, and plant and machinery thereon and use these as the Owner’s property for the completion of the Project. In such case the Contractor shall be entitled to receive any payment for the Work completed by him only after the Project is completed. If the amount due to the Contractor for the Work carried out by him as per the Contract terms exceeds the expenses incurred by the Owner, including for additional management and administrative services, for completing the Project and in respect of the damages and/or losses suffered by the Owner due to the Contractor's default, then such excess shall be paid to the Contractor within three months of the final completion of the Project. If such expenses for completing the Project and in respect of the damages and/or losses suffered by the Owner exceed the amount due to the Contractor, then the Contractor shall pay the difference to the Owner within one month of receiving the a notice to that effect from the Estate Manager or the Owner’s Representative. The expenses incurred by the Owner for completing the Work and in respect of the damages and/or losses suffered by him due to the Contractor's default, shall be certified by the Estate Manager and its decision on this matter shall be final and binding on the Contractor. 

44.2 The Owner may terminate the Work for convenience at any time for reasons other than for cause, without prejudice to any claims that the Owner may have against the Contractor, by giving the Contractor at least seven days’ prior written notice thereof. In such event, the Owner shall pay the Contractor for such portions of the Work as are completed and properly invoiced under the provisions for final payment in Clause 30 hereof for Work performed prior to termination. In no event, shall the total payments made to the Contractor exceed the Contract Price, and, prior to full payment, the Contractor shall comply with the requirements for the release of claims and other documentation as appropriate as provided for under the provisions for final payment in Clause 30 hereof. The Owner’s sole liability to the Contractor for termination pursuant to this Clause 48.2 shall be determined in accordance with this Clause 48.2 only and the Contractor shall not be entitled to any further payments, including without limitation, loss of anticipated profits. 

44.3 The Estate Manager or Project Consultant may suspend at any time and for any reason any part of or the whole of the Work by giving at least 24hours’ written notice thereof to the Contractor, specifying the part of the Work to be suspended and the effective date of such suspension. The Contractor shall cease work on said part of the Work on the effective date of such suspension but shall continue to perform any unsuspended part of the Work. During a suspension, the Contractor shall only be reimbursed for the cost of the unsuspended Work related to (a) the Contractor’s employees whose work has been approved by the Estate Manager, and (b) such other items authorized by the Owner pursuant to a Change Order. The Owner may, at any time, authorize resumption of the suspended part of the Work by notifying the Contractor of the part of the Work to be resumed and the effective date of suspension withdrawal. The work should be properly resumed by the Contractor after receipt of such notice. The Owner’s sole liability to the Contractor for suspension shall be determined in accordance with this Clause and any approved Change Order, and the Owner shall not be liable for any other damages, including without limitation, loss of anticipated profits. 

45. INTELLECTUAL PROPERTY RIGHTS: 

45.1 It is hereby acknowledged and agreed that the Owner has commissioned the Work in connection with the Project and accordingly ownership of all intellectual property rights, including but not limited to property rights in the design and in all Drawings, Specifications and documents prepared by the Project consultants, the Contractor and any Sub-Contractors or Vendors belongs and shall be assigned solely to the Owner who shall be entitled to deal with the designs, Drawings, Specifications and documents in whole or in part, in any manner in the Owner's sole discretion. The Contractor hereby disclaims any right 

What so ever on these intellectual property rights in which cases the Owner shall be duly informed in that regard. This intellectual property right entitlement shall extend to any maintenance, repair and renewal, reinstatement and enlargement of the Project. The Contractor shall ensure that any provisions of this type necessary to protect the intellectual property rights of the Owner are included in all its contracts with Sub-Contractors. 

45.2 All communications, whether written or oral, including but not limited to this Contract, its Annexure, Drawings, data sheets, Specifications, bills of material, sketches, calculations, designs and all other materials shall be treated as confidential and shall be the exclusive property of the Owner unless otherwise agreed in writing and must be given to the Owner upon request, but in any event all such materials shall be delivered to the Owner upon termination/expiry of this Contract. 

45.3  The Contractor agrees that it and its employees, agents, Sub-Contractors and consultants shall not (without the prior written consent of the Owner) during the term of this Contract or thereafter, disclose, make commercial or other use of, give or sell to any person, firm or corporation, any information received directly or indirectly from the Owner or the Project consultant or acquired or developed in the course of the Work, Project or this Contract, including by way of example only, ideas, inventions, methods, designs, formulae, systems, improvements, prices, discounts, business affairs, trade secrets, products, product specifications, manufacturing processes, data and know-how and technical information of any kind whatsoever unless such information has been publicly disclosed by authorised officials of the Owner. The Contractor agrees that prior to assigning any employee or agent or hiring any Sub -Contractor or consultant to work on this Project, such employee, agent, Sub-Contractor or consultant shall be required to execute a document containing in substance and form, a confidentiality provision similar to this provision. 

45.4 The Contractor shall not, without the Owner's prior consent: 

•  take any photographs or videos of the Project (or any part thereof) for use otherwise than in connection    

   with carrying out and completion of the Project; 

•  write for publication, or cause, information or comment or pictures about the Project; 

• supply to any third person such as actual and prospective Owners, contractors, publishers, other 
   interested parties and the like, the designs and any articles or information relating to the Project; and 

• give interviews to the press including television, radio print and the like regarding the Project or the 
  Contractor’s involvement in the Work. 

45.5 Notwithstanding the foregoing, this provision shall not limit the obligation of the Contractor to take photographs and/or videos on a regular basis for the purpose of providing the progress reports required by this Contract. 

45.6 The Contractor, Sub-Contractors and their respective employees, representatives, agents, servants, workmen and suppliers shall not, during or after the termination/expiry of this Contract, disclose any information pertaining to this Contract or the Project to any person without the prior written consent of 

the Owner except when called upon to do so by a valid and lawful direction or order of a statutory or Government authority or an order of a court of law or where any of the parties require production of this document and related information for establishing their respective legal rights. 

46. SETTLEMENT OF DISPUTES / ARBITRATION: 

46.1 All disputes and differences of any kind whatsoever arising out of or in connection with this Contract whether during the progress of the work or after their completion shall be referred in writing by the Contractor to the Owner’s Representative, and the Owner shall within 10 days from receipt make and notify its decisions thereon in writing to the Contractor. 

46.2 Decisions, directions, clarifications, measurements, drawings and certificates with respect to any matter the decision for which is specially provided for by these or other special conditions to be given and made by the Owner’s Representative or by the Estate  Manager are matters which are referred to hereinafter as exempted matters and shall be final and binding upon the Contractor and shall not be set aside on account of non-observance of any formality, any omission, delay or error in proceeding in or about the same or on any other ground or for any reason and shall be without appeal. They shall be specifically excluded from the scope of arbitration proceedings hereinafter referred to. In case of any ambiguity/dispute in arising out of or related to(including the  interpretation of any of the clauses in this Tender Document/purchase order/contract, decision of the Director IUCAA or his nominee shall be final and binding on all parties. 

46.3 Subject to the aforesaid in the event of any dispute or difference between the parties hereto as to the construction or operation of this Contract, or the respective rights and liabilities of the parties on any matter in question, dispute or difference on any account or as to the withholding by the Owner of any certificate to which the Contractor may claim to be and entitled to or if the Owner fails to make a decision within the aforesaid time, then and in any such case, but except in any of the exempted matters referred to in the above clause, the Contractor after 90 days of its presenting final claim on the disputed matters, may demand in writing that the dispute or difference be referred to and settled by a sole arbitrator mutually acceptable to the Owner and the Contractor. In the event the parties fail to appoint a mutually acceptable arbitrator, the parties shall approach the appropriate court for appointment of the sole arbitrator. The award of the Arbitrator, shall be final and binding on both the parties. The provision as per the Arbitration and Conciliation Act 1996 shall apply to such arbitration. The arbitration venue shall be at Pune. The procedure for the arbitration shall be determined by the arbitrator. Costs of such arbitration shall be equally shared between the Owner and the Contractor. 

46.4 The Contractor shall not, except with the consent in writing of the Owner, the Project consultant, in any way delay the carrying out of the Work by reason of such matter, question or dispute being referred to arbitration but shall proceed with the work with all due diligence and shall, until the decision of the arbitrator is given, abide by the decision of the Project consultant and no award of the arbitrator shall relieve the Contractor of its obligations to adhere strictly to the Owner, the Owner’s Representative’s or the Estate Manager’s instructions with regard to the actual carrying out of the Work except as specifically affected by such award.
47. GOVERNING LAW: The governing law of the Contract shall be Indian law. Any disputes related or arriving out this agreement shall be subject to the exclusive jurisdiction of courts of Pune.

48.STANDARDS OF CONDUCT: 
48.1 Maintenance of appropriate Business standards The Contractor, in performing its obligations under this Contract, shall establish and maintain appropriate business standards, procedures and control, including those necessary to avoid any real or apparent impropriety or adverse impact on the interests of the Owner. The Owner will in no event reimburse the Contractor for any costs incurred for purposes inconsistent with such policies. 

48.2 Compliance with laws, rules and regulations: Contractor represents, warrants, certificates and covenants that in connection with performance under this Contract that: 

i. It shall, and the Work to be provided hereunder shall, comply with all applicable local, State, and Central laws, rules and regulations, including but not limited to those governing building constructions, environmental, safety of persons and property, Employees State Insurance, Workmen’s Compensation, Provident Fund and applicable industrial/labour laws, and land development laws, rules and regulations. 

ii. No services provided hereunder will be produced using forced, indentured or convicted labour or using the labour of persons in violation of the minimum working age law in the country where the Work are rendered; 

iii. It shall comply with all laws regarding improper or illegal payments, gifts or gratuities; and Contractor agrees not to pay, promise to pay or authorize the payment of any money or anything of value, directly or indirectly, to any person or entity for the purpose of illegally or improperly inducing a decision or obtaining or retaining business or any advantage in connection with this Contract; 

iv. It has not paid or provided and shall not pay, any gratuity for the benefit of any agent, representative or employee of the Owner other than in accordance with the Owner’s applicable policies; and 

v. It has not, and shall not, engage in any sharing or exchange of prices, costs or other competitive information or take any other collusive conduct with any third party supplier or bidder in connection with the preparation or submission of any bid or proposal to the Owner or the negotiation of this Contract. 

vi. It will also comply with all rules and regulations of the Owner which may be in effect at the Facility site regarding employment, passes, badges, smoking, fire prevention, safety and conduct or property. On
behalf of the Owner, Contractor shall request and monitor that any Contractor, Sub-Contractors, vendors and each of their employees observe such. 

49. Tender Validity : The tenders shall remain valid for acceptance for a period of 90 days (Ninety days) after the date of tender opening prescribed in the tender document. Any tender valid for a shorter period shall be treated as unresponsive and rejected. 

50. Signing and Sealing of Tender  :  The tenderers shall submit their tenders as per tender clause. 

i. The original copies of the tender shall either be typed or written in indelible ink and the same shall be signed by the tenderer or by a person(s) who has been duly authorized to bind the tenderer to the contract. The letter of authorization shall be by a written power of attorney, which shall also be furnished along with the tender. 

ii. All the copies of the tender shall be duly signed at the appropriate places as indicated in the tender documents and all other pages of the tender including printed literature, if any shall be initialed by the same person(s) signing the tender. The tender shall not contain any erasure or overwriting, except as necessary to correct any error made by the tenderer and, if there is any such correction, the same shall be initialed by the person(s) signing the tender. 

iii. The tenderer is to seal the original copy of the tender in separate envelopes writing the address of the purchaser and the tender reference number on the envelope. The sentence “NOT TO BE OPENED” before  19th March, 2015 (the tenderer is to put the date & time of tender opening) are to be written on these envelopes. The inner envelopes are then to be put in a bigger outer envelope, which will also be duly sealed, marked etc. as above. If the outer envelope is not sealed and marked properly as above, the purchaser will not assume any responsibility for its misplacement, premature opening, late opening etc.

The envelopes must be super-scribed with the following information: 

a) Tender Reference Number    b) Due Date  c) Name of the Vendor  d) Signature & Seal of Vendor    e ) Date  
FORM -I
( To be printed on letterhead )

Undertaking
1.
I,  __________________________________________   son/ daughter/ wife of Shri.

          _____________________________________________________________________ 
Proprietor/ Director/authorized signatory of the Company/Firm mentioned above, is competent to sign this declaration and execute this tender document.
2. I have carefully read and understood all the terms and conditions of the tender and undertake to abide to them.
3. The information/documents furnished along with the above tender form are true and authentic to the best of my knowledge and belief. I am well aware of the fact that furnishing of any false information/ fabricated document would lead to rejection of my tender at any stage besides liabilities towards prosecution under appropriate law.
Place : Pune                                                                                          Authorised Signotory

                                                                                                                Sign and seal

Date 

FORM -II
( To be printed on letterhead )

DECLARATION
Declaration letter on official letterhead stating the following:

1. We are not involved in any major litigation that may have an impact of affecting or compromising the delivery of services as required under this tender.
2. We are not black-listed by any Central/State Government/Public Sector Undertaking in India.
                                                                                                     Yours faithfully,

 (Signature of the Authorized person)
Date:
Name:
Place:
Designation:

Seal:
FORM -III
( To be printed on letterhead )

EMD refund request form
To

 Administrative Officer (Purchase)

Inter-University Centre for Astronomy & Astrophysics

Post bag -4, Ganeshkhind,

Pune University Campus,

Pune -  411007.

Sub :- Request for refund of EMD deposited for tender " Water cooled chiller replacement work at IUCAA  due  on 19th  March,  2015.
Sir,

I/We request you that EMD deposited by me/us against the tender above tender due on                      19th March, 2015 vide DD No                      dated             for Rs.70,000/- against tender for " Water cooled chiller replacement work at IUCAA" Pune  may kindly be refunded.

                          






Yours faithfully,
                                                                                                                   For M/s                          
                                      





            (Signature & Seal)
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Technical Specifications

1.0
SCOPE
1.1
The scope of this section covers guidelines for the contractor on the specification and schedule of material and the general requirements.

2.0
SCOPE OF CONTRACT

2.1
The scope of work under this contract covers of equipment, material, accessories and labour required for the specified works and to carry out the erection as specified and shown on the drawing and schedule of material.

2.2 Safety, good workmanship, quality and timeliness are the prime requisites of the work covered under this contract. All the equipments, material and the work carried out shall meet the relevant codes, specification and the intents of specifications and the proper functioning of the systems and installation and shall be in correct lines, levels etc.

2.3 The scope of contract shall also cover all taxes and duties, loading and unloading, packing and forwarding, watch and ward, insurance etc.

3.0
DIVISION OF WORK

The division of work by the contractor and other agencies shall be as specified under section: 2 division of work.

4.0
MATERIAL
4.1
The equipments and material shall meet the specifications and requirements indicated in the technical specifications covered under specific section and the relevant equipment data.

4.2
The makes of material shall be one of the recommended makes covered under Section: 4 makes of material.

5.0
SPECIFICATION

The technical specification given below gives general guidelines and minimum standards for equipments material and workmanship. However it is the responsibility of the contractor to meet the statutory provision and local codes.

6.0
SCHEDULE OF WORK

The schedule of work indicates the scope and quantity of the work estimated at the time of preparation of this tender. The quantities indicated are based on rough estimate on the basis of the drawings and subject to variation due to site condition.  Also additional requirements may arise during the installation and deletion or replacement of items.  Hence there shall be variation in quantities indicated and the unit rates quoted shall remain firm during the contract period.

7.0
STANDARDS & REGULATIONS

Each section indicates the Indian Standard Specification to be followed. It is the responsibility of the contractor to meet the statutory regulation local codes and other relevant standards and specifications connected to the work being carried out.

8.0
INSPECTIONS & TESTING
8.1
The Consultants/Clients have the right to inspect the plants, equipments and materials at manufacturer's work or at site at any stage and reject the materials that are substandard or do not meet the requirements of the specification and codes.

8.2
The contractor shall provide at his cost at site and elsewhere instruments and appliances for testing and equipments and installation at various stages of manufacturing/installation.  These instruments shall be got tested and calibrated for their accuracy and performance from the approved institutions.

8.3
The inspection and testing carried out by the Consultants/Clients/Third party does not relieve the contractor of their responsibility of carrying out routine inspection during each stage of procurement, manufacture and installation and also meeting the intents and requirements of the specification and statutory requirements.

8.4
All equipments and the installation to be tested in the presence of the Consultants/Clients after carrying out necessary rectification, adjustments and balancing. Four sets of test readings should conform to the specification, equipment data, standards and codes.

9.0
TRAINING


The operating staff of the clients shall be trained free of cost for the operation, maintenance overhauling etc. of the equipments and installation.

10.0
STATUTORY INSPECTION

The contractor shall be fully responsible for meeting all the statutory obligations and local inspectorates pertaining to the works carried out by them. The contractor should prepare all working drawings and obtain approval of competent authorities and also have the equipment and installation inspected and got approved.


All official fees will be paid by the clients directly against demand in writing from the appropriate authorities and all other expenses for submission and approval of the various relevant statutory bodies shall be embodied in the tender prices.  You shall also do the necessary liaison work with the statutory bodies / institutions / company on client's behalf.

11.0
DEVIATIONS

11.1 Should the tenderer wish to deviate from the provision of specification and drawings; the same shall be indicated separately along with supporting drawing and specifications to decide the merits of such deviation.  In the absence of any deviation it is deemed that the tenderer is fully satisfied with the intents of specification and drawings and their compliance with the statutory provisions and codes.

11.2
However, the offer shall be strictly on the basis of tender specification and schedule of material. The offer for the deviated items shall be furnished separately.

12.0   REFERENCE DRAWINGS

The drawings issued with the tender and shown in Exhibit: F are basic schematic drawings and are part of the tender documents. These represent a feasible scheme for the optimum capital and operational costs. Should the Contractor find any modifications are required, the same shall be brought with proper supporting computations and approval of the same shall be obtained, in writing, from the HVAC Consultant, before execution. Contractor shall preserve one set of this drawing in good condition incorporating all modifications carried out from time to time during the erection period at the site and shall return them to the Consultant / Architect / Clients after completion of the work.

13.0
WORKING DRAWINGS
13.1 Contractor shall prepare execution drawings and get them approved by the Consultant before carrying out the execution, modify the drawings, if required, to suit the site conditions and get the approval. The execution drawings shall contain all details of finishes, levels and sections.

The approval of the drawings does not relieve the contractor of their responsibility of meeting the intents and requirements of the specification and statutory requirements.

13.2 The contractor shall submit the followings details within 10 days of award of the contract.

(a) List of equipments and the power requirements.

(b) Foundation drawings and structural support details for equipment to be provided by the civil contractor. 

(c) Any other Civil, structural, electrical or plumbing requirement. 

(d) Bar Chart for proper execution of the work along with Cash flow statement.

(e) List of working drawings that the Contractor proposes to make

13.3
On completion of the installation, the contractor shall prepare and submit AS EXECUTED drawing incorporating all modification carried out during the execution.

14.0     MEASUREMENTS AND PAYMENTS

The mode of measurement and payment shall be strictly indicated under Section: 5 measurements and payments. This indicates the mode of measurement, items to be included and items excluded etc. in a board basis.  However, it is the responsibility of the contractor to meet the intents of the specification and total installation on the works contract/turnkey basis.

15.0
HANDING OVER

15.1
The installation shall be handed over after a satisfactory testing along with the following documentation.

a) Three sets of prints of the as installed drawings along with 2 sets on 2 CDs.

b) Two sets of test reading duly certified by the HVAC Consultant.

c) Four sets of detailed equipment data and operation and Maintenance manuals.

d) List of recommended spares for 2 years of trouble free operation.

e) Performance guarantee in the prescribed form 

15.2
The final acceptance shall be effective only after the submission of the above documents as also Performance Test.  Final payment will be released only after the handing over and submission of documentation.

16.0
PERFORMANCE GUARANTEE

All equipment and the entire installation shall be guaranteed to yield the specified ratings and design conditions with a plus/minus 3% tolerance.  Any equipment found short of the specified ratings by readings shall be rejected.

17.0
POWER SUPPLY


Power will be made available at 415/240V 3 phase 4 wire 50 CPS earthed neutral system and all equipments shall be suitable for the above power supply with a variation of plus/minus 1 to 1/2%.  Any equipment/component operating at other than the above power supply shall be provided with necessary transformer at the cost of the HVAC Contractor.

2
SYSTEM DESIGN & DIVISION OF WORK
2.1
   The scope under this section shall cover the system design & the scope of work.

2.2       The scope of work shall cover the following:

· Replacement of existing water cooled chiller with Water cooled screw chiller of same capacity




: By HVAC Vendor

· Chilled / Cond. Water connection

: By HVAC Vendor

· Electrical works (related to HVAC System)
: By HVAC Vendor
· Civil Foundation Works


: By HVAC Vendor
The above works shall be executed in 2 phases.

3
MAKES OF MATERIAL
3.1
The scope of this section covers the recommended makes of equipments, material components. The final choice of makes shall be indicated at the time of finalisation of the order.

3.2    The makes of material offered by the contractor shall be indicated at the space provided for proper evaluation of the offer and shall be one of the recommended makes.  In the absence of such indication, the decision rests with the Consultants/Clients.

3.3
Items for which makes are not recommended, contractor shall obtain approval from Consultant prior to procurement.

3.4     The makes of material recommended are as shown below. The offers shall be strictly on the basis of the makes underlined.  However, the bidders can offer alternative makes as a deviation. Such deviation shall be substantiated with technical literature of the material/equipment offered.

	ITEM
	APPROVED MAKES

	
	

	Refrigeration Machines:
	 

	 
	 

	Water Cooled Screw Chiller
	Daikin, Cristopia, York, Kirloskar, Trane

	 
	 

	Water Distribution:
	

	
	

	Pipes
	Tata, Jindal, Zenith

	
	

	MS/CS Fittings
	RR, KS, Venus

	
	

	Butterfly Valves
	Intervalve, Audco, Advance

	
	

	Ball Valves (3Piece)
	Audco, Leader, Zoloto

	
	

	Ball Valves with strainer
	Leader, Zoloto

	
	

	Air release valves
	Spirovent, Leader, Anergy

	
	

	Balancing Valves
	Advance, Danfoss, Belimo, 

	
	

	Non Return Valves
	Intervalve, Advance, Leader

	
	

	Globe/ Gate Valves
	Leader, Zoloto

	
	

	Pot /Y Strainers
	Trishul, Leader, Sant

	
	

	Expansion Bellows
	Fluidyne, Sigmaflex, Resistoflex, Cori

	
	

	Combination Suction Deareator & Dirt Seperator
	 Spirovent

	
	

	Controls and Instruments:
	

	
	

	Pressure Gauges
	H'Guru, Fiebig

	
	

	Thermometers
	H'Guru, Fiebig, Teddington

	
	

	Flow Switch, Pressure Switch
	Danfos, ALM Systems, Honeywell, Siemens

	
	

	BMS:
	Compatible to Central BMS / IBMS & with Modbus RTU, Bacnet, Lonworks protocol)

	
	

	Balancing Valves, Actuators
	Siemens, Honeywell, Belimo 

	
	

	Sensors, Controllers, Monitors, Thermostats, Temp. Indicators
	Siemens, Honeywell, Belimo 

	
	

	Insulation:
	 

	
	

	Class’O’ Closed Cell Nitrile Foam / EPDM for ducting, piping 
	Aflex, Armacell, Aeroflex

	
	

	MV Switchgear and Ancillaries:
	 

	 
	 

	MCCB / MCB / ISOLATOR
	Legrand, ABB

	 
	 

	Cables
	Finolex, RR Cables

	 
	 

	Glands
	Commet, Braco

	 
	 

	Lugs
	Jainson, Dowell

	 
	 

	Wires
	Finolex, RR Cables


4
MEASUREMENTS & PAYMENTS
4.1
The scope under this section covers the mode of measurements and payments for HVAC System.
4.2      The general requirements, break-up and mode of payment etc. shall be as specified under MEASUREMENTS AND PAYMENTS:

4.3      MEASUREMENTS

	Sr No
	Item
	Item Included
	Item Excluded

	1.0
	REFRIGERATION UNITS
	
	

	
	Each chiller shall be measured as one unit assembly, refrigerant piping, Control panel mounting frame, vibration mounts
	Compressor, Condenser chiller, motor, drive.
	Nil

	2.0
	CHILLED WATER & CONDENSER WATER PIPING
	
	

	
	The pipes shall be measured on the basis of unit length (meter) and shall be classified based on the material and diameter.
	Pipes with all fittings and accessories like couplings, tees, bends, reducers, nipples, flanges, plugs, bushes etc. supports and hangers
	Nil

	3.0
	THERMAL INSULATION FOR PIPES
	
	

	
	The Pipe insulation shall be measured on the basis of unit running meter length (meter) of the bare pipe and not classified based on thickness of insulation.
	Insulation, bonding cladding and fixing material
	Nil

	4.0
	ELECTRICAL POWER CABLING
	
	

	
	The power cabling shall be measured on the basis of unit length (meter) of cable.
	Cables, clamps termination, necessary required, Glands, lugs, end termination is included.
	End

	5.0
	MISCELLANEOUS
	
	

	
	The structural supports, hangers etc. shall form part of the item supported and hence no additional payments applicable
	Structural supports, grouting, red-oxide, primer, final painting
	Nil


5
REFRIGERATION UNITS – CHILLER SYSTEMS:


The scope of this section comprises the supply, erection, testing, adjusting and commissioning of complete Water Cooled Screw Chiller Package comprising of screw compressor(s) suitable for indoor installation and controlled by full function microprocessor controller. Chillers shall be selected for use with water.
5.1    WATER COOLED SCREW CHILLER BRIEF SPECIFICATIONS:
a) Required Capacity of each Chiller
: 45 to 50 TR (Actual capacity)

b) No. of compressors per Chiller
: 1 no. 

c) Type of Chiller              

: DX Shell & Tube 

d) Type of Condenser           

: Water Cooled Shell & Tube 

e) Chilled Water Inlet / Outlet  

: 12.0 deg C / 7.0 deg C

f) Refrigerant

: R134a / R407c

g) Fouling Factor (Evaporator)

:0.0001 h.ft2.deg.F/btu[FPS]

h) Fouling Factor (Condensor)

: 0.00025 h.ft2.deg.F/btu[FPS]
i) COP for Chillers

: > /4.8

j) Qty of Packaged Screw Chillers
: 2 Nos. (in Phase-I & II)

k) Location of Chillers         

: In Chiller Plant Room 
 5.2  STANDARDS AND QUALITY ASSURANCE:
    The following standards shall be applicable:

a. IS: 659 Safety codes for air conditioning

b. IS: 660 Safety codes for mechanical refrigeration

c. IS: 5111 COP and measurement procedure for testing refrigeration valves 

d. IS: 10594 Thermostat expansion valves

e. IS: 11327 Requirements for refrigerant condensing units.

f. IS: 11330 Refrigeration oil separators.

g. IS: 2825 Code for unfired pressure vessels

h. IS: 10123 Data sheets for shell and tube heat exchangers

i. IS: 4503 Shell and tube heat exchangers.

j. Unit shall be rated in accordance with ARI 550-90 latest version.

k. Unit efficiency shall meet or exceed ASHRAE Standard 90.1-1989.

l. Units shall be manufactured in a facility registered to ISO 9002/BS5750, Part-2 Manufacturing Quality Standard. 

m. Each Unit shall be full load tested at the factory with all options mounted and wired.

n. ASME Boiler and Pressure Vessel Code, Section VIII, Division 1.

o. ANSI/ASHRAE Standard 15 – Safety Code for Mechanical Refrigeration.

p. ANSI/NFPA Standard 70 – National Electrical Code (N.E.C).

q. Rating of chillers: EN 12055.

r. Electrical Codes: IEC 204-1 CEI 44-5 Elect. & Safety Codes.

s. Codes: CEI-EN 60204-1 Code.
5.3   DESIGN BASE:

The tender drawings indicate a system based on a selected manufacturer of equipment and the design data available to the consultant during the document preparation. Electrical services, size, configuration and space allocations are consistent with that of the manufacturer’s recommendations and requirements.

Other listed or approved manufacturers are encouraged to provide equipment on this project; however, it shall be the contractor and/or supplier’s responsibility to assure that the equipment is consistent with the design base. No compensation will be approved for revisions required to the design base because of any other manufacturer/s for any different services, space, clearances, etc.

5.4 SUBMITTALS:

a)  All proposals for chiller performance must include an ARI approved selection method for the specified refrigerants. 

b) Submit drawings indicating major components, assembly, dimensions, weights and loading, required clearances, and location and size of field connections. Indicate equipment, piping and connections, valves, strainers, and electronic expansion valves required for complete system. 

c) Submit complete product data / catalogue indicating rated capacities, weights, specialties and accessories, electrical requirements and wiring diagrams, Screw speed(RPM), type & number of bearings, high speed shaft RPM, sound level as per ARI 575-94 (dB), number of stages, number of circuits, amount of refrigerant charge (lbs.), and amount of oil required (lbs.).

d) Submit the manufacturer's installation instructions.

e) Submit performance data indicating energy input versus cooling load output from 100 to 25 percent of full load With Constant Entering condenser Water Temperature.

f) Submit load stability data with constant entering condenser water temperature down to 25 Percent Load Stability.

g) Submit 3sets of I-O-M Manual, Include start-up instructions, maintenance data, controls, and accessories & include trouble-shooting guide and submit maintenance data.

5.5   GENERAL REQUIREMENTS FOR WATER COOLED SCREW CHILLER

a) The water cooled chillers shall be with Semi Hermetic Screw compressor(s)with capacity control & shall be fully factory assembled and wired in a single package complete with compressor(s) with motor drive assembly, DX shell & Tube type evaporator, shell & tube type condenser, starting controls, safety controls, operating controls and with full feature microprocessor based controller with real time clock and programming / diagnosis facility. 

b) The unit is to be given a complete factory operating and control sequence test under load conditions with fluid hooked up, and is to be shipped with full operating charge of refrigerant and oil.

c) The units transmitted sound level shall not exceed 70dBA at 4 mtr. Overall ‘A’ weighted sound pressure level based on sound power readings taken in accordance with ARI 370 Standard Sound Ratings of Large Outdoor Refrigeration and Air-Conditioning Equipments 

d) Unit shall be stored and handled in accordance with manufacturer's instructions. The unit shall be shipped charged with oil and refrigerant or a nitrogen holding charge as specified on the equipment schedule. 

e) Unit shall be shipped with firmly attached labels that indicate name of manufacturer, chiller model number, and chiller serial number, capacity in nominal and refrigerant used. 

f) For imported chillers, the unit shall be sufficiently protected from the factory against sea water corrosion to be suitable for shipment in a standard open top, ocean shipping container. 

g) Prior to shipment, the chiller automated controls test shall be executed to check for proper wiring and ensure correct controls operation. 

5.6   WATER COOLED SCREW CHILLER TECHNICAL SPECIFICATIONS:

Construction:

All components shall be factory assembled and mounted on a steel frame to form a single compact, easily installed unit. Compressors- motor set shall be mounted on M.S.spray galvanised base with anti vibration mountings. 

Evaporator:

Evaporators shall be designed, constructed and inspected to comply with latest edition ASME code for unfired pressure vessels.

The evaporator shall be high efficiency direct expansion, horizontal shell & tube type with removable heads, designed, constructed and tested for the selected refrigerant. Necessary charging connection with valve, shut- off, relief, purge and drain valves and necessary vents, evaporator pressure gauge, anti freeze thermostat, pressure cut-outs etc. shall be provided. Evaporator shall be with single circuit to match the number of compressors. Each circuit shall be protected by a relief valve.

The water chiller shall be insulated either with minimum 75-mm thick expanded polystyrene foam insulation / 40 kg/m3 density finished with sand cement plaster and duly painted or with Armacell (or equal) closed cell urethane insulation–19mm (K= 0.28) / 60 kg/m3 density or other suitable insulation material of equivalent insulation co-efficient and duly painted, if finished with plaster. The water chiller shall be tested on the gas side at 21-kg/cm2 gauge and 7-kg/cm2 gauge on the waterside in the factory and test certificates shall be provided. Testing shall conform to IS: 4503 and 2825. The chiller shell construction shall conform to ASME pressure vessel code. 

The internally finned copper tubes shall be roller-expanded into the tube sheet. Tubes shall not have joints or U bends and should be supported without causing damage and leakage to the tube, to the adjacent tubes and without affecting the strength and durability of supports

The chiller shall include the following accessories.

a. Single pass refrigeration heads. 

b. Electronic Expansion valve, solenoid valves.

c. Purge and drain valves, air vents.

d. Water inlet and outlet connections with flow switch, operating and antifreeze thermostat.

e. All other standard accessories required for proper operation of the chiller.

The water side connections shall be Victaulic type and shall have factory supplied connections.

Compressor:

The Compressor(s) shall be Positive displacement screw, semi hermetic type with capacity control and suitable for operating on R-134A refrigerant. The capacity control shall be automatic with an unloaded starting device, safety valves, high and low pressure cut-outs, oil pressure gauges. The unloading should be actuated through microprocessor by sensing chilled water outlet temperature with electronic temperature sensor. 

The Compressors shall be direct driven with a 2900-RPM integral hermetic motor. Each compressor shall have a NEMA 3R terminal box. 

The motors shall be suitable for operation on 400 Volts + 10% Voltage variation, 3-phase, 50 Hz + 3% Frequency variation A.C. supply and suitable for continuous application. 

Compressors- motor set shall be mounted on Galvanized base with anti vibration mountings. 
Each compressor shall have a suction check valve, suction filter and discharge check valve. (In addition, each compressor shall be furnished with suction and discharge service valve permitting isolation of the complete refrigerant charge in the condenser. Each compressor shall include an integral oil separation system, oil sump, oil sight glass and oil filter. The oil temperature shall be controlled during operation to maintain proper oil temperature. The starter type shall be Soft/VFD type for reduced starting currents.

Each compressor shall be fitted with a crankcase heater to maintain oil temperature during stoppage /shutdown period.

The compressor capacity control shall be obtained by an electrically initiated, hydraulically actuated slide valve to provide infinite capacity control.

The compressor shall have a factory backed two-year warranty.

Water-Cooled Condenser:

The condenser shall be water-cooled shell and tube with cleanable and removable minimum 19mm dia integrally finned copper tubes and removable water heads. The integrally finned seamless copper tubes designed for working pressure of 20 kg/sq. cm on refrigerant side and 7 kg/sq. cm on water side conforming to IS: 4503 and IS: 2825. 

The condensers shall include single pass water heads, surge cocks, drain vents with valve, refrigerant inlet, liquid outlet with valve purge connections, safety valve etc. The condensers shall ensure ample liquid storage and minimum 4 degree C liquid sub-cooling. The condenser shall be designed for full pump down capacity. The water side connections shall be flange type. 

The tenderer shall furnish in their offer details of requirements of water quantity, condensing temperature, power consumption, sub-cooling provided for in deg. C


Capacity Control:

An infinitely variable capacity control system that is capable of matching the demand requirement of the system should be provided.

A microprocessor based controller shall modulate a compressor slide valve, in response to supply water temperature and maintain water temperature within 1/2oF of set point. This system is to provide precise and stable control of supply water temperature over a complete range of operating conditions. It shall be capable of a capacity control range of 100% down to 25% at specified conditions. 

Refrigeration Circuits:

Refrigeration piping and fittings interconnecting compressor, condenser and chiller shall be all copper and valves shall be brass / gunmetal construction. Each refrigerant circuit shall include two-stage hot gas muffler, liquid line shut-off valves, high pressure relief valves, charging and gauge connections, liquid sight glass with moisture indicator, charging port, refrigerant filter dryer (with replaceable core filters), sight glass, moisture indicator, refrigerant pilot solenoid valve and electronic expansion valve. 

Single compressor unit shall be provided with a single circuit direct expansion evaporator and water cooled condenser.






Suction line shall be insulated with minimum 19mm thick Armacell as approved by Engineer/Consultant.

Control Center:

The control center shall be fully enclosed in baked powder coated steel, control panel with hinged access doors. Dual compartments, separating the safety and operating controls from the power controls should be provided.

Each package-chilling unit shall be provided with a centralized control center panel with microprocessor with Auto, Manual and Semi-

Auto Modes with programmable facilities for Auto start/stop, year round programming, auto restart on power restoration, manual single start and stop and test mode start. A factory fitted microprocessor shall be provided with open protocol for communication with centralised BMS. 

Additional contacts shall be provided for remote operation.

The controls shall include:

1. Separate terminal blocks for main power, 115/230 VAC control power and 115 / 230VAC chiller heater power.

2.   Compressors shall have star delta arrangement with inrush current less than 430 Amps.

3. Star delta motor protection module providing phase loss, current imbalance, phase reversal, current sensing and thermal overload protection.

4. Complete labeling of all control components.

5.   Numbering of wires and terminal strips for easier wire tracing.

6. Terminals for customer digital input to enable/ disable unit.

7. Dry contacts for chiller water pump control.

8. Dry contacts for unit alarm.

9. Condenser water pressure sensing control for start-up and operation.

10. Control Transformer.

11. GFI Convenience outlet. (Convenience outlet 115/ 230 V AC powered dual 3-prong ground fault receptacle powered by dedicated transformer and fumed for 15 Amps.)

12. Chiller heater transformer. 

13. Over/Under Voltage relay.

14. Operation and Safety lights visible from unit exterior including: power on, alarm, and compressor overload.

15. Control panel door latch solenoid to prevent door opening before turning off power to the unit. 

16. Compressor elapsed time meter and Compressor cycle counter.

17. Entering chilled water temp. sensor.

Control center’s individual microprocessor shall provide compressor staging based on leaving water temperature. 

The display should be 6-line character graphic display utilizing an easy to understand menu driven software. It shall be proactive in control and accommodate system anomalies such as high condensing pressure, low suction pressure and high compressor amperage draw by controlling loading to keep the unit running but at reduced capacity until the fault is fixed. 

Microprocessor: 

Individual chiller controller shall provide for:

1.  Unit Control: 

a. Compressor staging.

b. Unloading and loading of compressors based on leaving water temperature.

c. Seven-day time clock with schedules for machine control.

d. Proactive control to unload the compressors based on high pressure, low pressure, and high amp. draw too reduce nuisance  trips.

e. Control of hot gas bypass circuit.

f. Dry contacts for chilled water pump control.

g. Terminals for customer enable/ disable of unit.

h. Dry contacts for unit alarm.

2. Unit Protection:

a. Low-pressure protection.

b. High-pressure protection.

c. Automatic restart from power outage.

d. Anti freeze protection.

e. Compressor current limiting.

f. Anti-recycling protection.

g. Sensor error.

h. Motor high temp. protection.

i.  Low oil.

j.  Dry contacts for chilled water pump control.

k. Over current protection.

l.  Phase loss, phase reversal and phase imbalance.

m. Ramp control for timed unit loading when the return water temp.is 5oF above leaving water set point.

3.    Microprocessor readouts shall provide the following:

a. Compressor run time and cycles.

b. Leaving water temperature.

c. Entering water temperature.

d. Compressor ampere draw

e. Suction pressure at each compressor.

f.   Discharge pressure at each compressor.

g. Unit control contacts.

h. Water flow switch.

i.   Chilled water reset.

j.   Digital outputs.

k. Compressor control status.

l.   Unloader controller status.

m. Liquid line solenoid status.

n. Condenser fan control status

o. Alarm control status.

p. Control power status.

q. Condenser water in/out temp.

r.   Chilled water pump control.

s. Utility demand limit.

4. Microprocessor – set points shall provide the following:

a. High discharge pressure.

b. Low suction pressure.

c. Freeze protection temperature.

d. Leaving water temperature (Evaporator and Condenser)

e. Low suction unload.

f.   High discharge unload.

g. High and low compressor amperes.

h. Chilled water reset.

i.   Demand limit reset.

5. Microprocessor –Alarm History shall provide the following:

a. The 8 most recent alarms can be displayed.

b. Low suction pressure of all circuits.

c. High discharge pressure of all circuits.

d. Freeze protection cutout.

e. No run.

f.   No stop.

g. Loss of water flow.

h. Power failure.

i.   Temperature sensor error.

j.   Hi/ Low pressure error.

k. Low oil.

FACTORY INSPECTION/TESTING: 

Vendor to arrange for factory inspection/testing before dispatch of the chiller equipments at his own cost for a team of clients & consultants engineers (maximum team of four engineers). The testing/inspection shall be carried out according to the details/technical specifications and latest industry norms.

DELIVERY AND HANDLING:

The unit shall be delivered to the job site completely assembled and charged with refrigerant and oil by the manufacturer. Delivery and Handling shall comply with the manufacturer’s instruction for rigging and handling. The unit controls shall be capable of withstanding 65oC storage temperature in the control panel for an indefinite period of time.
FIELD-INSTALLED ACCESSORIES:
The following standard accessories shall be provided as part of the  field installation work:

· Soleplate Package: Unit manufacturer shall furnish a soleplate package consisting of soleplates, leveling pads, and neoprene pads. 

· Spring Isolators: Field furnished and selected for the desired degree of isolation. [Isolator selection shall be as recommended /required by the Chiller Manufacturer. 

· Spare Sensors with Leads: Unit manufacturer shall furnish additional temperature sensors and leads if required. 
· Sound Insulation Kit:[If required, to maintain the sound level as specified]

Unit manufacturer shall furnish a sound insulation kit that covers the compressor housing, motor housing, compressor discharge pipe, condenser shell, and suction line.

a) Inner and outer jacket construction shall be 17 oz/sq. yd PTFE Teflon impregnated fiberglass cloth. 

b) Insulation material shall be 11 lb/ cu ft fiberglass needled material with Barium Sulfate loaded vinyl acoustic barrier

c) Blanket construction shall be double sewn and lock stitched with minimum of 7 stitches per inch using Teflon-coated, fiberglass thread. All raw jacket edges shall have a trifold Teflon cloth binding. No raw cut edges shall be exposed. 

d) Insulation design shall accommodate temperature and pressure probes, gages, tubing, piping, and brackets. 

e) To avoid penetrating noise at mating seams, blanket pieces shall include an extended 2-in. wide vinyl flap. This flap shall cover all exposed seams, thereby minimizing any potential noise leaks. 

f) An aluminum nameplate shall be riveted to each blanket piece. Each tag shall be embossed or etched with lettering indicating piece location, description, size, and tag number sequence. 

g) To enhance blanket quality and maintain uniform thickness, stainless steel quilting pins shall be placed at random locations no greater than 18 in. a part to prevent shifting of the insulation filler.

Discharge Line Sound Reduction Kit:

Unit manufacturer shall furnish a discharge line sound reduction kit that completely covers the compressor discharge pipe and reduces compressor noise. 

INSTALLATION:

1. The chiller package unit shall be mounted on a structural framework with a common base frame having adequate strength.  The structural base frame shall be mounted into a suitable concrete sub-base or pad separated from the main floor by means of necessary vibration isolation springs/ pads. The concrete sub-base will be provided by the civil contractor on the basis of foundation details submitted by the equipment manufacturer. It shall be the responsibility of the HVAC contractor to inspect and check the adequacy and certification of the sub-base.

2. The contractor shall supply the required charge of refrigerant and lubricants for the commissioning and testing of the plant and till handing over. The refrigerant systems shall be pressure tested at 21 kg/sq.cm-g on high side and 7 kg/sq.cm-g on the low side before vacuumising. The system shall then be vacuumised to 7 mm of hg. absolute and maintained for 24 hours before charging. 

3. Pressure switches, preferably differential pressure type or flow switches shall be provided in chiller lines and interlocked with the compressor starting without condenser and chilled water flow established.

4. Crank case heaters shall be ON when the compressor stops.

5. Hydrostatic and refrigerant leak tests shall be carried out at the manufacturer’s works before the dispatch of the Chiller.

START UP:

The contractor shall provide the labor to accomplish the check, test and startup procedure as recommended by the unit manufacturer.

The startup serviceman shall provide and complete the manufacturers check, test and start forms. One copy shall be sent to the engineer and one copy to the manufacturer’s factory. 

The unit manufacturer shall provide a factory trained service personnel to supervise the original start up of the units for final operation.

Following shall be part of the startup:

a. The chiller manufacturer shall provide a factory trained representative, employed by the chiller manufacturer, to perform the start-up procedures as outlined in the Start-up, Operation and Maintenance manual provided by the chiller manufacturer. 

b. After the above services have been performed, the same factory-trained representative shall be available for a period of classroom instruction not to exceed 8 hours to instruct the owner's personnel in the proper operation and maintenance of the chiller. 

c. Manufacturer shall supply the following literature:

1. Start-up, operation and maintenance instructions.

2. Installation instructions.

3. Field wiring diagrams.

4. One complete set of certified drawings.

SITE TESTING:
Unit shall be tested for establishing the capacity and power consumption. Refrigeration capacity of the unit shall be computed from measurement of water flow and entering and leaving water temperature.  

Flow measurements shall be through flow meters.  Tests shall be carried in accordance with IS: 5111 for screw water-chilling units. Computed results shall tally with the specified capacities and power consumption figures furnished with the tender offer.  

Tests shall be carried out on:

a)   The Compressor and drive motor side

b)   Chiller side

c)   Condenser side

All meters, gauges thermometers, wattmeter’s etc. shall be furnished by the Clients and shall be duly calibrated.  

All necessary distance pieces etc. required in the piping shall be provided at the time when the piping is being installed.

All test readings shall be correlated with each other and with the design parameters before submission for approval. At least 4 test readings lasting over a period of 3 hours shall be recorded. Minimum 3 days continuous running and testing should be done without any break down.
WARRANTY:
Warranty shall unconditional comprehensive for entire chiller package & include but not limited to parts and labour for 12 months from date of commissioning or 18 months from shipment, whichever occurs first.

The equipment supplier shall provide a warranty on the entire refrigeration system inclusive of the refrigerant for a period as specified in the data sheet from the date of successful commissioning duly certified by Consultant.

6.0 WATER DISTRIBUTION 
1.0 
SCOPE


The scope under this section shall cover supply, fabrication, assembling, laying, testing and commissioning of piping work required for HVAC installation.

2.0 STANDARDS
        The piping work shall conform to the relevant standard indicated under each section.

3.0 GENERAL REQUIREMENTS

3.1
The pipe and pipe fittings shall be one of the recommended makes and best quality without any defects. The pipes shall be truly cylindrical. The inside and outside surfaces shall be smooth with uniform wall thickness. The pipes and pipe fittings shall bear manufacturer’s name and ISI marks and supplied along with manufacturer’s test certificates.

3.2
The size indicated shall be clear inside diameter unless otherwise indicated.  The pipes should withstand the test pressure for the various type and class of pipes indicated in the relevant IS specifications.

3.3
The pipes shall be suitable for the fluid, the temperature and the pressure of the fluid; it carries the system as a whole.

3.4
The pipe assembly shall be suitable for the service and pressure of the system.  The assembly shall be totally leak proof and easy for maintenance. The fabrication shall conform to ANSI B 31.3.

3.5
Necessary flanged joints and control valves shall be incorporated in pipe for easy maintenance, replacement and isolation of section of pipes.  The flanged joints shall be with 3 mm neoprene gasket, or fiber reinforced PTFE suitable for the pressure and temperature of the fluid.

3.6
The pipes shall be laid in lines and levels indicated on the drawings. The vertical risers shall be properly secured to the building structure with necessary clamps.  The horizontal runners shall be hung from the ceiling using pipe hangers or laid on structural steel racks.

3.7
Supports shall be provided at the assembly or valves and control accessories, change in direction of pipes etc. in addition to the supports specified.

3.8
Neat appearance and good workmanship with provision for easy maintenance shall be consideration. Pipes shall be cleaned thoroughly and cleared off all foreign matters before taking up the assembly.

3.9
Adequate slopes are to be provided for drainage lines, steam lines etc.

3.10 The inside and outside surface of the pipe, and fittings shall be thoroughly cleaned before and after the fabrication work.

3.11 All fabricated piping shall conform to the fabrication dimensional tolerance specified in the code for pressure piping, ANSI B 31.3 and shall in any case be not more than the following.


a)  Individual tolerance
: + 1.5 mm


b) 
Overall tolerance
: + 3.0 mm

3.12 All piping work shall be provided with protective coating as specified separately in this section.

4.0 MATERIAL

4.1
The material for pipes and valves for various utilities shall be as shown systems and material and the schedule of material.

5.0 M.S.PIPES
5.1     The M. S. pipes and fittings shall conform to the following standard specifications.

a)  IS: 1239
Mild steel tubes, tubular and other wrought steel fittings (part 1 & 2)

b)  IS: 3589
Electrically welded steel pipes for water gas and sewage (150 mm to 2000   

                      mm nominal size)

c) IS: 1839
Malleable iron GI fittings

5.2     The M.S. pipes shall be of ERW medium or heavy class suitable for welded joints.

5.3     The fittings shall be heavy quality M.S. and shall be suitable for welded joints.

5.4     The fittings upto 50 mm dia may be fabricated out of pipes.

5.5
All fittings above 50 mm shall be forged steel or ERW heavy quality suitable for welded joints. The flanges shall be slip on type with plane faces conforming tot IS: 6392 and rated for 1.0 N/sq.m.

5.6
The steam and refrigeration suction piping shall be with M.S. seamless pipe minimum Schedule 40.

6.0. GI PIPES
6.1
The GI pipes and pipe fittings shall conform to the following standard specification.

a) IS: 1239
Mild steel tubes, tubular and other wrought steel fittings (Part 1 & 2)

b) IS: 3589  Electrically welded steel pipes for water gas and sewage (150 mm to 2000 mm       

                    nominal size)

c) IS: 1839
Malleable iron GI fittings

d) IS: 2629
Recommended practice for Hot dip galvanizing of iron & hot steel

e) IS: 4736
Hot dip zinc coatings for steel tubes

 6.2 
The GI pipes shall be of ERW medium or heavy class with screwed ends as indicated in the schedule of work.

6.3
The fitting shall be heavy quality and shall include couplings, tees, bends, reducers, nipples and plugs.

6.4
The fittings shall be forged steel or ERW heavy quality hot dip galvanised and with screwed ends. The threading shall conform to IS:  554 unless otherwise specified. 

6.5
The flange shall be screwed type with full-faced gasket suitable for the pressure and the liquid.

7.0 NON METALLIC PIPES
7.1
The non-metallic pipes and fittings shall be of PVC, UPVC or polythene conforming to the following standard specification.


a)
ASTM - D - 1785
For PVC pipes


b)
IS: 1239 (part I)
For UPVC threaded pipes


c)
IS: 4984

For HDPE pipes


d)
IS: 4985

For PVC/UPVC pipes


e)
IS: 7384

For PVC fittings

7.2
The pipes shall be suitable for threaded joints/soldered joints. The wall thickness shall be suitable for the temperature and pressure of the fluid handled without any damage to the pipe and the chemical and physical properties and composition of the material.

8.0 VALVES

8.1
The shut off valves for water circuit shall be globe upto 40 mm and butterfly for 50 mm and above provision for locking facility and or identification of opening of the valves after balancing shall be incorporated.

8.2
The valves shall conform to the following standard specification and shall have minimum pressure rating of 1.0 N/sq.m


a)
IS: 778 Gate, globe and check valves, copper alloy for water supply works


b)
IS: 780 Sluice valve for water supply works (50 - 300 mm size).


c)
IS
: 4828 Check valves quick closing for centrifugal   pump outlets


d)
IS
: 5752 Metal valves for use in flanged pipe system.


e)
IS
: 5155 Cast iron & carbon steel butterfly valves for general purpose.
8.3
Valves for control of steam shall meet the requirement of IBR and shall be of cast steel body with stainless steel internals.

8.4     The valves for condenser and chilled water circuit shall be with 


a)
Gunmetal body with bronze or stainless steel internals


b)
Cast iron body with bronze or stainless steel internal

8.5      The polypropylene valves shall conform to IS: 4660.

8.6      All valves flanges shall conform to table E IS: 6392, IS: 6392, IS: 1538.

8.7
Gate valves upto 50 mm NB shall be bronze/gun metal with solid wedge gate and flanged ends conforming to IS: 778-1971.  Larger sizes shall have gray cast iron body to Gr 20 IS: 210 with gun metal internals and high tensile brass spindle and gun metal nut.  The valve shall have flanged ends and a non - rising spindle and gun metal nut. 

The valve shall have flanged ends and a non - rising spindle and gun metal nut. The valve shall have flanged ends and a non-rising spindle and conform to IS:  780-1980 upto 300 mm dia and IS:  2906 - 1969 for larger sizes.

8.8
Ball valves over 50 mm shall cast iron no lubrication full-bore valves with fine again cast iron (Gr 20) body with mirror finished AISI 410 stainless steel ball, glass filled PTEE seats and stem seals. Valves shall be suitable for control and drop-tight shut off and shall have flanged ends drilled as required.  Ball valves for less than 50 m NB shall be gunmetal with integral strainers with FPT inlet and MPT flared connection on the outlet.

8.9
Butterfly valves shall have a cast iron body with cast steel disc and spindle of stainless steel AISI 410.  The valve shall be of water-like and should be fitted with two slip on type pipe flanges.  The valve shall have a moulded PTFE sleeve, which shall bring about 100% tight shut off at the design working pressure.

8.10  Non-return valves upto 50 mm NB shall be swing - type of gunmetal construction with flanged ends. Larger sizes shall be of cast iron construction with gunmetal internals.

8.11
Water strainers shall be either 'Y' or pot type with cast iron or fabricated steel bodies for specified test pressure.  Strainers shall be complete with brass basket with 3 mm perforations, a dirt blow out plug and a permanent magnet. Strainers shall be designed for easy removal of strainer basket without dismantling the pipe shall have flanged end connections.

9.0     FABRICATION, ASSEMBLY & LAYING

9.1  The fabrication, assembly and laying of pipes shall be conforming to the following standards.


a)
IS: 5822   COP for laying of welded steel pipe


b)
IS: 634     COP for plastic pipe work for potable water supply

9.2 The method of fabrication and assembling of various piping work shall be as shown below:


a)
M.S. pipe

Butt or socket welded


b)
GI pipes

Screwed assembly


c)
UPVC

Screwed assembly


d)
Polyethylene

Fusion welded

9.3 
Pipe supports shall be of steel with a prime coat of red oxide and two finish coats of matt black paint after installation.  Supports shall be spaced as follows:

	SIZE
	HORIZONTAL
	VERTICAL

	Upto 15 mm
	1.25 m
	1.8 m

	20 to 25 mm
	2.00 m
	2.5 m

	32 to 125 mm
	2.50 m
	3.0 m

	150 & over
	3.00 m
	3.0 m


9.4  Additional supports shall be provided at the bends, at heavy fittings like valves, near equipment and as be from structural steel, steel inserts in concrete, adequate shear fasteners wall brackets or floor supports as decided by the Engineer-in-charge depending upon the location of the support. 

Hangers shall not be secured to light weight roof, wall, false ceilings or any other member, which is not structurally meant for such loading.  Hangers from structural steel shall be from suitably designed clamps or attachments and in no case should drilling or punching of such steel members be allowed.  All pipe supports shall be capable of being adjusted in height to the tune of 50 mm.

9.5
Pipe clamps shall be specially fabricated fittings for pipes.  All clamps shall be of mild steel prime coated with red oxide and finish coated with matt black paint. Clamps shall take into account pipe movement owing to temperature variations & anchors, and in no case shall the clamping arrangement induce stresses beyond the safe load limits of the pipe under fully filled conditions.  Where pipes are insulated, the clamping shall interpose a hard insulation material or shall be designed so that the insulation is not compressed for more than 60% of its compression strength.

9.6
Vertical pipe risers shall be supported at each floor and in addition, the riser shall have duck-foot support.

9.7
Manual air vents shall be provided at all high points in the piping systems for air purging. Vent sizes shall be as follows and suitable for specified test pressure.

Upto 152 mm (6"):  12 mm size globe type gunmetal valves with hose connections

Over 152 mm (6"):  20 mm size globe type gunmetal valves with hose connection.

9.8    Drains shall be provided at all low points and all drain valves shall be gunmetal globe type with hose connections.

9.9     Pipes passing through walls & floors shall be provided with sleeves as follows:
	SPACE
	DIA (mm)
	SLEEVE PROJECTION

(mm)
	SLEEVEL MATERIAL
	SLEEVE

PACKING
	SLEEVEL & CLOSURE

	FLOOR
	D + 50
	50
	1.25 mm
	32 kg/cum
	GSS or bonded Light fibre duty glass with Galvanised 8mm thick poly-sulphide walls

	Internal
	D + 50
	Flush
	- do -
	32 kg/cum
	Resin bonded Fibreglass coated on both sides With 1.0 mm GSS split flange

	External
	D + 50
	- do -
	- do -
	32 kg/cum
	Caulked with lead wool and  oakum & closed on both sides with 1.25 mm GSS split flange with brass  screws


9.10
All piping shall be laid and tack welded in position with flanges, valves etc.  After inspection and approval by the Engineer as to the alignment and height, the piping shall be full welded.  Slip-on flanges shall be demounted for welding.  Piping may be presented to the Engineer for such approval in sections.  Random samples of valves shall be tested for leaks and seating. Necessary hand pump and blank flange facilities with pressure gauge, valves etc. should be provided at site.

10.0 WELDED PIPE ASSEMBLY-CARBON STEEL

10.1 The pipe assembly shall be carried out by electrical arc welding conforming to ASME section IX, IS: 817 and IS: 9595

10.2 The welding electrodes with suitable coating shall be of reputed make conforming to IS: 814 and shall be got approved by the owner/consultants.

10.3 Machine cut levels to form the welding groove are preferred but smooth, clean, slag free flame cut and ground levels and acceptable.

10.4 The pipes to be aligned and tack welded leaving a gap of 1.5 mm for pipes upto 150 mm dia and 3.0 mm for pipes above 150 mm dia for fuse penetration of welds before carrying out the permanent weld point. Tack welding lacking full penetration of welds before carrying out the permanent weld point. Tack welding lacking full penetration is not acceptable.  

10.5 In case of multiple pass welding the slag shall be cleaned from previous layer lacking up the neat layer, the weld shall be cleaned freed from scale, slag, flex etc.

10.6 The finished weld shall be uniform and shall project not less than 1.5 mm or more than 3 mm from the outer surface of the pipe.

10.7
Pipe bends fabricated out by hot bending of pipes are acceptable upto 50 mm dia.  The minimum radius of the bend shall be not less than 3 times the diameter and the bends shall be free of bulges, cracks, wrinkles, buckles etc.

11.0 FUSION WELD ASSEMBLY - HDPE

The HDPE pipe assembly shall be done with butt-welding using 200 deg. C hot plate.  After heating the ends to be welded they shall be done pressed against each other till uniform joint is obtained.

7.  INSULATION

1.0 SCOPE

The scope under this section covers thermal insulation of pipes, ducting, roof and walls.

2.0 STANDARDS
2.1 The following standards shall be applicable:

a) IS:7240
 COP for application and finishing of thermal insulation material at temp.  between 80 deg.C to 40 deg.C.

b) IS:7413
 COP for application and finishing of thermal insulation material at temp.         

                      between 40 deg.C to 700 deg.C.

c) IS: 10556
  COP for storage and handling of insulation material 

d) IS: 3346
  Method of determination of thermal conductivity of thermal insulation 
                       material

e) IS: 3690
Specification for glass wool mats for thermal insulation

f) IS:  4671
Specification for expanded polystyrene for thermal insulation purposes

g) IS:  8183
Specification for bonded mineral wool 

h) IS: 702
Specification for industrial bitumen

3.0 MATERIALS

The closed cell tube & sheet insulation shall be made confirming to ASTM, UL & other applicable standards with following properties:

Thermal Insulation of Ducts – Closed Cell foam: 

Closed Cell Elastomeric Foam in roll / sheet form of minimum density 40 kg/m3 with minimum R Value of 4.1/inch , thermal conductivity-0.037 W/m deg. K, Confirming to Class ’O’ fire category, Thickness -9, 12, 15, 19, 25mm or 30, 40 OR 50mm thick as specified in the BOQ for supply and return ducts as indicated / specified in the dwg & BOQ. 

The insulation shall have fire performance such that it passes Class 1 as per BS476 Part 7 for surface spread of flame as per BS 476 and also pass Fire Propagation requirement as per BS476 Part 6 to meet the Class ‘O’ Fire category as per 1991 Building Regulations (England & Wales) and the Building Standards (Scotland) Regulations 1990

The specified insulation material shall perform within the specified temperature ranges will control outer insulation surface condensation indoors under severe design conditions, a maximum severity of 90°F (32°C) and 80% RH. Typical of these conditions are indoor areas in which excessive moisture is introduced or in poorly ventilated confined areas where the temperature may be depressed below ambient.  Moisture Diffusion Resistance Factor ‘µ’ value should be minimum 7000.

Thermal Insulation of Ducts - Resin Bonded Fibreglass: 

Resin Bonded Fibreglass in roll form of density 24kg/m3, thermal conductivity-0.031 W/m deg.K, Thickness - 25mm or 50mm thick as specified in the BOQ for supply and return ducts as indicated / specified on the dwg. & BOQ. 

The Insulation should be with factory backed Aluminium foil of 0.1mm thk.

Acoustic Insulation of Ducts- Closed Cell foam: 

Closed Cell Elastomeric Foam in roll / sheet form of minimum density 40 kg/m3, thermal conductivity-0.037 W/m deg. K, Confirming to Class ’O’ fire category, Thickness -9,12, 15, 19, 25mm or 30, 40 OR 50mm thick as specified in the BOQ for supply and return ducts as indicated / specified in the dwg. & the BOQ.

The supply air duct Liner shall have a flame spread index of less than 25 and a smoke developed index of less than 50 for all thicknesses up to and including 1” (25mm) when tested according to ASTM E 84 and CAN ULC S-102. 

The duct liner insulation shall withstand temperature of 250°F (121°C) when tested according to ASTM C 411. “Test Method for Surface performance of High-Temperature Insulations”. At this temperature, the Duct Liner insulation shall show no evidence of flaming, glowing, smoldering, de-lamination, melting or insulation collapse. 

Wherever Specified, Ducts shall be acoustically lined with 10 mm thick acoustic insulation with Armasound foam / Thermal conductivity 0.045 W/m deg.K / density 140~180 kg/m3,   with manufacturer recommended adhesive 520 bonding.

Acoustic Insulation of Ducts- Resin Bonded Fibreglass: 

Resin Bonded Fiberglass in rigid slabs of density 48 kg/m3, 25mm or 12mm thick as specified in the BOQ .The lining work is normally carried out upto a length of 5 meters from the AHU’s unless otherwise specified in the BOQ. 

The NRC value (With Black Glass Tissue Facing) of acoustic lining material for duct work conforms to the following:

	Density (Kg/m3)
	Thickness (mm)
	NRC Value  

	48
	25
	0.82

	32
	25
	0.78


Acoustic Lining of AHU Rooms:

Fibreglass: Resin bonded fibreglass of following specifications is to be used for Acoustic Insulation of AHU Room inside Walls: 

The material is inert, non-hygroscopic, vermin proof and non-combustible.

	Density (Kg/m3)
	Thickness (mm)
	NRC Value  

	48
	25 X 2 Layers
	1.2


Closed Cell Elastomeric Foam – 10/12 mm thick acoustic insulation with Armasound foam / Thermal conductivity 0.045 W/m deg.K / density 140~180 kg/m3,  Stuck to AHU room walls with manufacturer recommended adhesive 520 bonding

4.0 INSTALLATIONS:     

Closed Cell Elastomeric Foam - The thick & smooth inner surface must be coated with talcum powder for speeding up slipping even around most bends of the pipes. Apply brush coating of Manufacturers recommended / approved adhesive / sealant to both butt ends to be joined. Allow adhesive / sealant to set until non tacky to the touch (approx. 5-15 minutes) then press the joints together firmly.

To insulate existing lines, cut / slit insulation tubes lengthwise on one side or use pre-cut sheets for above 3” & snap over the pipe. Then seal lengthwise cut / slit surface & butt joints with Manufacturers recommended / approved adhesive / sealant. To assure a complete sealing & avoiding loss of insulation efficiency all joint surfaces must be fully & coated with Manufacturers recommended / approved adhesive / sealant. Use of adhesive tapes are not recommended on seams & joints because adhesive tapes are less effective than adhesive / sealant & allows passing of moisture and air.

Application on irregular curves & surfaces of ducts, large piping, walls etc.: Cut the insulation sheet in a measured size with a clean & sharp knives, blades or shears. Apply Manufacturers recommended / approved adhesive / sealant on both surfaces to be insulated. Allow adhesive / sealant to set until non tacky to the touch (approx. 5-15 minutes) then press the sheets tightly against the surface to be insulated. Then seal both sheet rims with Manufacturers recommended / approved adhesive / sealant. 

Make sure sheets are in the desired position before adhesive / sealant coated surface makes an initial contact since adhesive / sealant forms an instant bond & repositioning of sheets after contact is difficult.  

Fibreglass: Supply air duct and return air duct insulation thickness shall be as mentioned in the schedule of quantities. Insulation material shall be Fibreglass in roll form of specified density and thickness faced with any suitable factory applied vapour barrier (as mentioned above) and Al. foil. 

1. Following procedure shall be adopted for Thermal Insulation:

a. Duct surfaces to be cleaned, to remove all grease, oil, dirt etc. before carrying out the insulation work. 

b. Apply a coat of primer compatible with the adhesive to be followed. CPRX compound / Bitumen 85/25 grade @1.5 kg.m2 or Fosters 81-22 Duct Fast adhesive or equivalent on the duct surface. 

c. Rolls of Resin Bonded Fibreglass with vapour barrier facing (outwardly) in required thickness is placed in position over the duct surface while the adhesive is still ‘tacky’. 

d. All insulation joints shall be butted together and care taken to see that no sagging of insulation occurs at any point. 

e. All vapour barrier joints shall be sealed using Al foil self adhesive tape (of 75mm width) or Foster Seal Fast with Foster Mast-A-Fab membranes up to 1-1.5mm or PVC tape in colour similar to the finished surface. 

f. Insulation material over the duct is held in position using PVC straps (25mm wide) or Al. bands (20mm x 26G) at 900mm C/C.

2. Following procedure shall be adopted for  Acoustic Lining of Ducts

a) The inside surface of the duct is cleaned of all dirt, grease and rust etc. 

b) Install self-adhesive pins at 300mm C/C and at least 75mm from the edges. 

c) Apply a coat of Foster Duct Fast adhesive 81-22/cold setting CPRX compound or any other suitable adhesive on the inner duct surfaces. 

d) Fibreglass insulation boards faced with Black non-woven fibreglass tissue are impaled through the pins in a manner to ensure insulation is stuck to the adhesive. 

e) Place perforated aluminium sheet of 26G having approx. 20-25% perforations over the insulation in a neat manner through the pins. 

f) Fix self retaining washers over pins and bend the pins so as to prevent protrusions or tears. 

3.    Following procedure shall be adopted for  Acoustic Lining of AHU rooms

a) Clean the surfaces wherein insulation to be applied. 

b) Apply a coat of cold setting adhesive CPRX compound or hot blown bitumen 85-25 grade and fix wooden battens or GI or Aluminium channels of height equal to the thickness of insulation to be used, 50mm for AHU room. 

c) Framework to be spaced at 600 x 600mm C/C for the walls and ceiling. 

d) Fibreglass in specified density and thickness is placed in position within the framework and covered with white or black non-woven Fibreglass Tissue. 

e) 24G perforated aluminium sheet with approx. 20-25% perforations is placed in position over the insulation and FGT (Fibre Glass Tissue) with help of self tapping screws of brass onto the framework. 

f) Plain aluminium beading 25mm wide, 3mm thick is then placed at the joints of the perforated sheeting and secured to the framework by means of self-tapping brass screws. 

g) 
Acoustic lining of walls shall be terminated 150mm above the finished floor to prevent damage to insulation due to accidental water logging in plant or AHU rooms.

Note: All metallic frames shall be treated with rust resistant primes.

b. Thermal Insulation of CHW piping:

The material and thickness for insulation shall be as specified and shown on the bill of material. 

The insulation, bonding and the vapour barrier shall be suitable for the temperature of the surface to be insulated and the location.

All wooden batten and plug used shall be teak wood ant termite treated with 3 coats of shalimar clear liquid.  All screws shall be of GI, brass or powder coated. (Hi-density Polyurethane Foam (PUF) gatti shall be used for all horizontal pipes)

All surfaces to be insulated shall be thoroughly cleaned and dusted before applying the insulation and bonding material. The bonding material shall applied to both surfaces to be bonded. 

The pipe insulation shall be carried out using performed circular/semi circular pipe sections of internal diameter matching the external diameter of the pipe.  

Air pocket between the surface and insulation or between insulations shall not be acceptable. All joints shall be staggered and filled with bonding material.

Minimum 50mm overlapping shall be provided for joints in vapour barrier and cladding.

MATERIAL:
       The material for cold insulation shall be as shown below:

a)
Fire inhibiting expanded polystyrene of density 18 kg/cum having thermal conductivity not exceeding 0.035 w/mk at 10 deg.C mean temperature conforming to IS: 4671.

b)
Closed Cell Foam / Nitrile Rubber foam of density 40 kg/cum having thermal conductivity not exceeding 0.035 w/mk at 10 deg.C mean temperature conforming to BS: 3927 with 50 micron aluminium foil fixing.

The material for fixing vapour barrier and other material shall be as shown below:
BONDING MATERIAL :
i)  Foster Compound 30-36. OR Industrial bitumen-85/40 and 85/2conforming to IS: 702.

ii)
GI chicken wire mesh - 20 mm 24 SWG.

iii)
CPRX compound.

iv)  
18 SWG GI binding wire.

b)
VAPOUR BARRIER
i)
Aluminium foil 50 micron.

ii)
Aluminium cladding 24 SWG for pipe and 6 SWG for wall.

iii)
2mm PYPKOTE with aluminium foil finish for surface exposed to weather.

vi) 
4mm PYPKOTE polymeric corrosion tape for anticorrosion treatment for underground application.

c)
FIXING MATERIAL 

I) PUF Gatti / wood balk 50 x 50mm thick insulation and 50 x 100 up to 150mm thick insulation.

ii) 
GI brass or powder coated.

INSULATION THICKNESS

The thickness of insulation and the cladding material for various utilities shall be as specified under each section.

PIPE INSULATION

The insulation material and the thickness for the piping work shall be as shown below unless otherwise specified. The thickness of insulation shall be suitably modified depending upon the material used. The insulation thickness and cladding material for pipe and valves shall be as described below:

	CHW Pipe Diameter
	Insulation Thickness

	
	Closed Cell foam
	TF EPS

	200 NB 
	50 mm thk
	75

	CHW Pipe Diameter
	Insulation Thickness

	
	Closed Cell foam
	TF EPS

	150 NB 
	50 mm thk
	75 mm thk

	125 NB 
	32mm thk
	50 mm thk

	100 NB 
	25mm thk
	50 mm thk

	80 NB 
	25mm thk
	50 mm thk

	65 NB 
	25mm thk
	50 mm thk

	50 NB 
	19mm thk
	50 mm thk

	40 NB 
	19mm thk
	50 mm thk

	32 NB 
	19mm thk
	50 mm thk

	25 NB 
	19mm thk
	40 mm thk

	19 NB 
	19mm thk
	40 mm thk

	15 NB 
	19mm thk
	40 mm thk

	12.5 NB 
	19mm thk
	40 mm thk


APPLYING INSULATION FOR CHILLED WATER SYSTEM

Apply CPRX compound uniformly at 1.5 kg/sq.m on the pipe surface and internal surface of the insulation pipe section, hold them together and apply pressure till the bond is made. Additional layers shall be done on similar basis by applying CPRX on the outer surface of previous layer of insulation and the internal surface of the additional layer. All joints on vertical as well as horizontal shall be staggered.


A vapour seal of hot bitumen at 2.5 kg/ sq.m shall be applied uniformly on the final surface and finished smoothly with aluminum foil. Pairs of semicircular wooden supports shall be provided for fixing the pipes. There is no need of additional foil insulation sections are with aluminum foil finish.

The chilled water exposed to ambient shall be clad with shalikote or 4mm PYPKOTE

8.
ELECTRICAL INSTALLATION
1.0
SCOPE
1.1
The scope of this section covers electrical installation connected with the air conditioning work.

2.0
STANDARDS
2.1
The following standards shall be applicable in addition to the relevant standards indicated in the sub-section.

a. IS : 732
COP for electrical wiring installation

b. IS : 1646
COP for fire safety of building (General) electrical installation

c. IS : 5216
Guide for safety procedure & practice in electrical work

d. Indian Electricity Act and Rules

3.0
GENERAL REQUIREMENTS
3.1
The electrical work pertaining to the air-conditioning installation shall be the responsibility of HVAC contractor unless otherwise indicated.  The electrical work shall conform to the relevant Indian Standards and the codes and regulation of local authorities.

4.0
ELECTRICAL PANELS
4.1
The panels shall be cubicle, flush front free standing with individual feeders housed in separate enclosure and shall conform to IS: 8623, IS: 3072, IS: 2147, IS: 4047, IS: 2516, IS: 2529, IS: 3914 and IS: 5124. The ratings of feeders and accessories shall be selected for the fill load current of the equipment or the feeder load. The indicating and measuring instruments shall be 144 x 144 square. All incoming and outgoing feeders shall be with phase indicating lamps and ammeters. The panel fabrication drawings shall be got approved before taking up the fabrication work.

5.0
CABLING
5.1
All cables shall be PVC insulated, sheathed and armoured cables with copper conductor upto 16 sq.mm and aluminium conductor of 25 sq.mm and above.  The cables and the laying shall conform to IS: 4288/IS: 1255.

6.0
STARTERS
6.1
The starter type shall be Soft/VFD type as indicated in the equipment data. The starters shall be totally enclosed air insulated metal clad conforming to IS : 5124, IS : 3914 and IS : 2959 and shall include adjustable thermal OL relays, single phase preventors, under voltage protection and additional contactors for inter-locking arrangement, indicators and remote controls.

7.0
EARTHING
7.1 
All electrical equipments, panels, starters, cabling and conduiting shall be earthened 
conforming to IS: 732 and IS: 3043.  The main earth grid shall be provided by 
others.  The earthing conductors shall be as shown below:

                   Load

     
                   Earth conductor-GI    

Conduit & load upto 1 kw
2 nos. 10 SWG


2 to 10 kw

                     2 nos. 4 SWG


11 to 25 kw

2 nos. 12 x 2 mm


26 to 50 kw                         
2 nos.  20 x 3 mm


51 to 75 kw

2 nos.  25 x 3 mm


76 to 100 kw                      
2 nos.   20 x 6 mm


100 kw and above               
2 nos.   25 x 6 mm

8.0
INSTALLATION & TESTING

8.1
The panels shall be provided with ISMC 75 base framework and grouted to the floor or the pedestal provided.  Individual starters, control station etc. shall be provided with ISA 25 frame support and grouted properly.  Cables and earthing shall be laid in rents indicated and shall be supported on cable trays and clamped.  Cables and earthing laid on floor shall be through PVC pipe sleeves buried in the floor or in cable trench.

8.2
The electrical installation shall be tested as indicated is IS : 732 and IS : 3043.  The IR valves of panels and cables and the earth resistance shall be measured and recorded. The test reports shall be signed and submitted by the licensed electrical supervisor.



9.
EQUIPMENT DATA

1.0
SCOPE
1.1
The scope under this section shall cover the basic data of equipments to be filled in by the tenderer for the equipment that he intends to supply from the approved makes.

1.2
The equipment data indicates the general and basic requirements.  The equipment details especially the motor output etc. shall be as per the manufacturer.

2.0
STANDARDS & SPECIFICATIONS
2.1
The equipments shall conform to the relevant Indian Standard specification and shall be as specified under Technical specification.

3.0
GENERAL REQUIREMENTS
3.1
All equipments shall meet the details indicated in the equipment data and technical specification.  The tenderer shall submit the detailed catalogues indicating technical details, physical dimensions, performance chart etc.

3.2
The equipments shall be new and free from defects and shall be supplied along with the manufacturer’s test certificate, operation and maintenance manuals etc.

4.0
EQUIPMENT DATA

4.1
The following are the equipment data sheet enclosed with the tender. The tenderer should fill-in all the data.

1) Chiller

1

